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1.Introduction

1.1 Overview

The SBC3576 development board is equipped with the RK3576 processor, featuring a
quad-core Cortex-A72 and a quad-core Cortex-AS53 architecture, providing powerful
computing performance for smart devices and edge computing.

The 6 TOPS for INT8 operations integrated AI computing unit supports popular neural
network frameworks and offers robust inference capabilities to meet Al application
needs. It also support for high-resolution displays and smooth video playback.

The separation of the baseboard and core board allows for easy upgrades and
customization, ensuring that the SBC3576 remains relevant and adaptable to future
technological advancements. Additionally, its compact form factor makes it an excellent
fit for space-constrained environments. The board is equipped with a variety of
peripheral interfaces, allowing flexible expansion and supporting diverse application

scenarios to meet the requirements of different devices and applications.

U & e (LELI GG e Ad

F- Enojunog

- 8 8i/4/s20% |
140 TA=9LSEDES
i




ﬁ BOARDCON

ue"’“dd‘d Design Customize the embedded system based on Your ldea

o
-
-
—
.
-
-
-

:
s
L

PGS P E =P
el00D @D e v & eF e

e S R |
A AE |
Leds) isneile) X¥ X1 0M9
! s

1.2 Product Parameters

Basic Parameters
SOC RK3576

* Octa-core 64-bit architecture (Quad-core Cortex-A72 +
v Quad-core Cortex-AS53)

* ARM Mali-G52 MC3

* Support OpenGL ES 1.1/2.0/3.2
GPU * Support Vulkan 1.1

¢ Support OpenCL 2.0

* Support AFBC

* 6 TOPS for INTS8 operations.

NPU
* Supports int4, int8, int16, FP16, BF16, TF32 operation

* Supports up to SK@301fps for H.265/HEVC, VP9, AVS2,
Video Decoder
and AV1 video decoding

6
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* Supports up to 4K@120fps for H.265/HEVC, VP9, AVS2,
and AV1 video decoding

* Supports up to 4K@601ps for H.264/AVC and MVC video
decoding

Encoder * Supports H.264/H.265 video encoding up to 4K@601fps

RAM 4GB LPDDR4X
ROM 32GB eMMC
Support system Android, Debian, Buildroot

Hardware Parameters

* Support 1x M.2 PCle2.1 SSD (optional. multiplexed with
Extended Storage 4G module)

* Support 1x MicroSD Card

* Support 1x HDMI2.1 output, up to 4K@1201ps
Display * Support 1xMIPI output, up to 2560x1600@601ps

* Support 1x DP AIT mode output, up to 4K@120fps

* Support 1x HDMI TX audio output

* Support 1x DP AIT mode audio output
Audio * Support 1x Headphone output/input

* Support 1x HDMI IN audio input

* Support 1x Speaker audio output
USB * Support 1x USB3.0

* Support 2x Gigabit Ethernet
Network * Support 1x WIFI/BT module

* Support 1x 4G module(optional. multiplexed with SSD)

Camera * Support 2x IMX415 Camera
* Support 1x CAN
Peripheral
* Support 1x RS485
communication

* Support 2x UART

7
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Other parameters Support 1x Debug, 1x RTC, 6x GPIO

Electrical Parameters

Power supply input

5V/3A
voltage
RTC input voltage 3V/0.6uA

Operating temperature ~ 0~70°
Storage temperature -40~85°

Structural Parameters
Core board dimensions = 50.0mm x 40.0mm

Motherboard
110.0mm x 85.0mm
dimensions

1.3 Hardware Interface Introduction

Powerin USB3.0 2x Ethernet HDMIin
DC 5V

mini DP HDMI out

M.2
S50 ordGisG

Speaker
GPIO ————0
RTC ==
GPIO —o |0

2x UART c
Power

~ CAN

Recovery

RS485

MIPI CS]
GCamera0

Debug

Headset MIP1LDSI MIP1 CSi WIFI&BT
GCameral

SIM card

Interface parameters

Power in oc 12v 5V/3A DC power input interface
2x Camera 2-channel camera input interface
HDMI HDMI2.1 TX interface
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HDMI IN HDMI in interface
2x Ethernet Gigabit Ethernet RJ45 interface
Mini DP DP interface
USB Host USB3.0/download interface
Speaker 4-pin connector for speaker
Headset Audio in/out interface
RS485 RS485 communication interface
CAN CAN communication interface
Micro SD Micro SD card slot
M.2 M.2 interface for connecting SSD/4G
SIM card Nano SIM card
MIPI DSI MIPI DSI interface
GPIO General Purpose Input/Output pins
Debug debug the serial port

e UART10, TTL level serial interface
UART

* UART11, TTL level serial interface
WIFI&BT WIFI&Bluetooth module
RTC RTC coin cell connector
Recovery Recovery key
Reset Reset key
Power Power key

2.Install Drivers and Tool

To download firmware and debug in the terminal, the following drivers and software

need to be installed (for Windows computers):

Number Driver name Driver Use
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. . . OTG USB dri installati
1 RK Driver Assitant  Driverlnstall.exe ) river tnstafiation
assitant
2 CH9102x SETUP.EXE Serial port debugging driver
3 Serial Terminal Tool = SecureCRT.exe Debugging tool

2.1 Install RK Driver Assitant

Step 1: Open DriverAssitant v5.1.3/Driverinstall.exe.
Step 2: To avoid driver conflicts, click “Uninstall Driver” to uninstall the driver.

& RE Driver Assitant

Install Driver E'nsta}l Triver

Step 3: Click button “Install Driver” to install.

&' RK Driver Assitant o

Install Driver Iminstall Driver

1]

Step 4: After the installation is complete, connect the board and PC with Type C USB
cable and press the Recovery key and hold then power the board, the following
information is displayed in the Computer Device Manager, indicating that the USB

driver was successfully installed.
v A DESKTOP-JRUOUGN

b I_| Class for rockush devices
E? Rockusb Device

Step 5: If the following device information appears in the Device Manager after the

operation in Step 4, user need to proceed to the next step.

10
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= 2} ADMINISTRATOR
+ HB Acronis Devices
= \> Class for rockush devices
\:i‘- USE download gadget

Step 6: The WINDOW will pop up found New Hardware Wizard dialog box, choose to
install from the specified location, and then select: DriverAssitant v5.1.1/ADBDriver.
Step 7: After the installation is completed, the following device information can be seen

in the Computer Device Manager.

SB-' Y ADNINISTRATOR

+ HE Acronis Devices
= \>Class for rockush dewvices
\> Rockush Device

2.2 Install CH9102X Driver

2.2.1 How to Connect the Serial Port Tool

RXD
TXD
GND
3.3V
RX @.. .. @RXD
Board ™ @ @ TXD USB-to-UART Adapter
I GND@-------- @ GND I
Pin Connection Description
RXD Receive, connect to TX pin of the board.
TXD Transmit, connect to RX pin of the board.
GND Ground, connect to GND pin of the board.
3V3 No need to connect.
2.2.2 Install Driver

Step 1: Plug the CH9102X Module to the PC
Step 2: Unzip CH343SER.ZIP on Windows.
Step 3: Select and install the corresponding SETUP.EXE according to the computer

properties.

11
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2, DriverSetup(X64) —- - (=] )
Device Driver Install / UnlInstall
Select INF CH343SER. INF )
UCH.CH
INSTALL

|_ USB-EHHANCED-SERIAL-A CH342
|__ 85/85/2822, 1.61.2822.685

UNINSTALL

HELP

¢ DriverSetup(X64) = B
Device Driver Install 7 UnInstall

Select INF CH343SER.INF

DriverSetup M

INSTALL S

CH3u42
P@22 .85

| Driver install success!
UHINSTALL .

HeLP

Step 4: After the installation is completed, the device will be listed under Device

Manager ports with unique serial port assigned.

= Device Manager @M

File Action View Help
= | E HE| & F &S

> ¥ Metwork adapters
475 Ports (COM & LPT)
77 USE-Enhanced-SERIAL CHB102 (COME)| s
I USB-SERIAL CH340 (COML4) ]
LI HTEEEO (LPTL)

=
™

2.3 Install Serial Terminal Tool

The serial terminal SecureCRT is used for debugging in Windows. It can be used
directly after decompression.
Step 1: Unzip Platform/SecureCRT.rar on PC.
Step 2: Click SecureCRT/SecureCRT exe open the SecureCRT.
12
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not connected - SecureCRT — O *

Ready 0,0 0 Rows, 0 Cols | | CAP'NUM

Step 3: Confirm that the CH9102X driver has been installed and the CH9102X module

is connecting to the PC.
Step 4: Click the “Quick Connect” button to go to the Quick Connect configuration

screen.

not connected - SecureCRT — O P
Hle Edit View Options Transfer Script Tools Window Help

Enter host <Alt+R=

[APublickey
[“Keyboard Interactive
[F)essapt

[1show quick connect on startup. [+ 5ave session

Dpen'naﬁ

Ready 0,0 0 Raws, 0 Cols CAP NUM

Step 5: Configure as shown in the following figure.

13
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not connected - SecureCRT

Ready 0,0  0Rows, 0Cols CAP NUM
Step 6: After clicking “Connect” button, the terminal serial interface will be

successfully accessed.

serial-com3 - SecureCRT O

Fle Edit View Options Transfer Script Tools Window Help

4ol S [ €3 X Enter host <Alt+R= |Gy 28

« serial-com3 x 4k

Ready Serial: COM3, 1500000 1, 1 24 Rows, 80 Cols  VWT100 CAP NUM

14
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3.Upgrade Introduction

3.1 Upgrade Mode

The firmware can be upgraded via USB cable in two modes:

1. Loader Mode:
The standard mode used for firmware upgrades.

2. MaskRom Mode:
A last-resort mode used when the device is bricked. Entering MaskRom mode
requires hardware manipulation, which involves certain risks. It should only be
attempted if Loader mode is unavailable.

* Prerequisite

Before upgrading the firmware via USB cable, ensure that the necessary drivers are

installed. For installation instructions, refer to the section Install RK Driver Assistant.

3.1.1 How to Enter Loader Mode

3.1.1.1 Hardware

Step 1: Disconnect the power adapter.

Step 2: Connect one end of the USB cable to the host and the other end to the
development board.

Step 3: Press and hold the Recovery button on the board

Step 4: Connect the power supply.

15
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Step 5: After a few seconds, release the Recovery button when the flashing tool shows

“Found one LOADER Device”.

4 RKDevTool v3.36 - x
Download Image Upgrade Firmware Advanced Functien
# O | Storaze Address Hame Fath o
P DH0000000 | leader | \rockdeviImegeWlinilosderAllbin ||

2 | [v 0x00000000 parameter | .. \rockder\Image\parameter. tut

3 v 000004000 uboot . rockderiImagetuboot. img

4 ¥ xO000G000 mise YrockderiImazeimize. imz

5 v 0x0000E000 boot L CwrockdertImagetboot. img

8 v 0:00023000 recovery L wrockderiImagetrecovery. img

P |+ 000065000 backup

3 v 0:01C78000 aem . vrockderiImazeloem. img

3 ¥ 000078000 rootfs . vrockderiImazelrootfs. img

1 | v 0x01CE3000 userdata | .. '\rockder\Imageluserdata img

Loader: Run Swilch Dev Partition Clear

[C]Write by Address

' | Found One LOADER Device | '= ‘1 =

3.1.1.2 Software

After connecting the USB cable, execute the following command in the serial debug

16
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terminal or adb shell.

# reboot loader

3.1.2 How to Enter MaskRom Mode

Step 1: Disconnect the power adapter.
Step 2: Connect one end of the Type C cable to the host and the other end to the
development board.

Step 3: Use tweezers to short the two test points on the CM3576.

°5V Power in o USB-A

GND (C1108)

BOOT _SDCARD_VINO (r1103)

Step 4: After connecting the power cable, the device will enter MaskRom mode.

7y RKDevTool v3.36 = x>
|

Download Image Upgrade Firmware Advanced Functien

l(

Storaze | Address | Hame | Path
P DH0000000 | leader | \rockdeviImegeWlinilosderAllbin ||
2 v 0x00000000 | paremeter | .. \rockdeviImagelperameter. txt
3 |v 0200004000 abaot Arockdev\Inageluboot. img
4 ¥ xO000G000 mise YrockderiImazeimize. imz
5 v 0x0000E000 boot L CwrockdertImagetboot. img
8 v 0:00023000 recovery L wrockderiImagetrecovery. img
P |+ 000065000 backup
3 v | DxDICTEO00 | oem | wrockdev'Inagehoen. img
3 ¥ | 0600078000 | rootfs | .. \rockdeviImagelrootfs. img
1w v | OxDICEB000 | userdata | .. 'woskdev\Image'userdata. img
Loader: Run Swilch Dev Partition Clear
[C]Write by Address
| I Found One MASKROM Device I EechAl i =
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3.2 Burn firmware

Environment: Windows OS (Operating System).

3.2.1 Burn Update.img Firmware

Step 1: Unzip RKDevTool.rar on Windows.

Step 2: Open RKDevTool\RKDevIool Release\RKDevTool.exe.

+ RKDevTool v3.36 = x
Download Image Upgrade Firmwars Advanced Function
[ |
4 O Storage | Addresz | Hame | Fath ==
_2_!"7 | | 0x00000000 | parameter | .._\x_’ockde\_r\Imag_e\_pax_’ameter. txt
3 [Iv 000004000 uboot .. ‘wrockdev\Image'uboot. img
4 v 000006000 ‘mise - AwockdeviInagetmize. ing
N | DxDO0DE0I0 | bost - rockder\Imagetboot. img
6 |Iv | | Dx00028000 | vecovery | .. rockdev\Imagelresovery. img
P 000063000 backup
8 | Iv| | o=n1CTEONN | aem | - wockdeviImagetnem img
_9_[7 | | 0x00075000 | gogtfs |- \rockdev\In_\ag_e_\ro_otfs._img
_1@_[7 | | 0x01CES000 | us_erda_ta | .._\x_’ockde\_r\Imag_e\\_J_se_rdgta._in_v_g
inader Run Switch Dev Partiion
[C]write by Address
No Devices Found e
Step 3: Switch to loader mode. (How fo Enter Loader Mode)
4 RKDevTool v3.36 a *

Download Image Upgrade Firmware Advanced Functien

|
# | O Storag | Address | Hame | Path ==
2z |[v 000000000 | parameter | . hrockderiImazelparameter. tut
ENc | 0x00004000 | wboot Arockdev\Inageluboot. img
EC 000006000 mize rockderiTmageimiso. imz
(5 | Ica 0:00003000 “bost i \rockdev\Image\boot. img
_6_'7 | | 0x000Z5000 | recovery |- \rocj(éev\Image\recovery. img
Elcd | Dx0008E000 | backwp |
5 v | 0<01C78000 | oem | .. rockderiImageboem. img
Elicd | 000078000 | reotfs | .. \reckdev\Imagelreotfs. ing
FLRICE | OxDICESO00 | mserdata | .. ‘rookdevilmegeluserdata. img

(F stngees Run Switch Dev Pariition

[C]Write by Address

1-3 :LOATER e

i IFound One LOADER Device I

Step 4: Click Upgrade Firmware -> Firmware,

Upgrade to flash.

18
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Towrload Image Advanced Function
| Upgrade Switch

Fw Ver: 1.0.00 Loader Ver: 1.100 Chip Info: EK3676

| i D:\SEC3ETENIIH \Inagel hupdate_debianl?. img

!L | Found One LOADER Device 173 :LDADER v
+ RKDevTool v3.36 = =
Download Inage Upgrade Firmvare Advanced Function Test Device Start
Test Device Success
Check Chip Start
Firmware  Upgrade Switch Check Chip Swecess
Get FlashInfo Start
Get FlashInfo Success
Fw Ver: 1.0.00 Loader Ver, 1.100 Chip Info: ~ EE3578 Frepars IDE Start
Frepare IDE Success
1 1 Download IDE Start
Firmware: 1 1SBCISTEVLINE Inagel tupdate_debienl? ing wwnloa ar
Download IDE Success
Townload Firmware Start
Download Firmware(100%). ..
Download Firmware Success
Found One ADB Device 173 -AIR "

After the flashing is complete, the board will automatically reboot.

3.2.2 Burn Split Firmware

Step 1: Switch to Loader mode.

Step 2: Check the partitions to be flashed, multiple partitions can be selected.

Step 3: Ensure the image file path is correct. If necessary, click the blank cell next to the
path to reselect it.

Step 4: Click the Run button to flash the image.

19
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, RKDevToal v3.36 - %

Download Inaze Upgrade Firmware Advanced Funetion

2 |Iv 0x00000000 | parameter | .. \rockdeviImage\perameter. txt
3 |I¥ 00004000 uboot rockderiImazeiuboot. img

e i 0200006000 misc . rockderiInageimize. img

5 |I¥ 0200003000 boot . ArockderiImageiboot. img

] ra 000028000 recovery Crockdevh Imazerecovery img
a1 0x00083000 backup

s |I¥ 0x01C73000 aem . rockderiImaze’oem. img

G v Q00078000 rootfs L rockdevtImazelrootfs img

10 | v 0x01CB3000 userdata | .. lrockdeviImagzeluserdata img

Loader: Run Switch Dev Partition Clear
=] Wriwmjdress

| I Found One LOADER Device I 1-3 :LDATER =

After the flashing is complete, the board will automatically reboot.

, RKDevTool v3.36 = %
Download Image lpgrade Firmware Advanced Function Test Dev%ce Start
Test Device Suscess
| | Dowrload Gpt. .. [100%)
# O | Storaze Address Hama Path i Start to download boot_peiel_debiaml? ..
Dowrload boot_peiel_debianiZ . (100%)
2 | v 000000000 | parameter | D:\SECIETELITHU\Inagel'paramet . Download image OF
3 I 000004000 uboot . hrockder\Imagetuboot. img
4 |- 000006000 mise . reckdeviImageinise. img
5 | ¥ Ox00008000 boot | D:ASBCISTEVLTHN\Inazeltboot pc... SN
& | 000023000 recovery | . ‘rockdeviImagelrecovery. img
7 000EE000 backup
8 [T 0x01C78000 em irackderiImageioen img
s | 000073000 rootfs . vrockder\Inagelrootfs. img
w | 0x01CB3000 nserdata \rackderiImageinzerdata img
Loader Run Switch Dev Partition Clear
[C) Write by Address
Found One ADB Device 173 AT -

(1) Without burning the parameter.txt file, please check the "Write by Address" checkbox,
otherwise the flashing may fail with the "Image is larger than partition size" error.

20
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4.Development Environment

4.1 Preparing the Development Environment

It is recommended to use Ubuntu 22.04 or higher version for compilation. If you

encounter an error during compilation, user can check the error message and install the

corresponding software packages accordingly. Other Linux versions may need to adjust

the software package accordingly. In addition to the system requirements, there are other

hardware and software requirements.

Hardware requirements Software requirements

64-bit system, hard disk space should be greater

than 60G. If you do multiple builds, you will need Ubuntu 22.04

more hard drive space.

4.2 Installing Libraries and Toolkits

The contents of this directory only provide the software package installation commands

that are needed to build the compiled SDK environment. Please install other tools such

as samba and ssh yourself.

Ubuntu 22.04

online root

To install the required tools, execute the following commands:

$ sudo
$ sudo
$ sudo
$ sudo
$ sudo
$ sudo

$ sudo

apt-get
apt-get
apt-get
apt-get
apt-get

apt-get

apt install python2 python-is-python3

install

install

install

install

install

install

git ssh make gcc libssl-dev 1liblz4-tool libmpc-dev

expect g++ patchelf chrpath gawk texinfo chrpath diffstat
binfmt-support live-build bison flex fakeroot libgmp-dev
cmake gcc-multilib g++-multilib unzip device-tree-compiler
ncurses-dev libgucharmap-2-90-dev bzip2 expat gpgv2

cpp-aarch64-linux-gnu g++-aarch64-linux-gnu
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5.Compile Source

rootfs.img

Step 1: Unzip the Source

To extract the source files, execute the following commands:

Step 2: Configure the Compiled Board

To configure the board, execute:

iR Rockchip Linux SDK #tHHHHEHHEHHE
Manifest: rk3576_linux6.1_release_v1.0.1_20240920.xml
Log colors: message notice warning error fatal

Log saved at /home/qinxueqin/3576/1inux/linux6.1/output/sessions/2024-12-10_16-03-09
Pick a defconfig:

rockchip_defconfig
rockchip_rk3576_evbl_v10_defconfig
rockchip_rk3576_industry_evb_v10_defconfig
rockchip_rk3576_iotest_v10_defconfig
rockchip_rk3576_ipc_evbl_v10_defconfig
rockchip_rk3576_multi_ipc_evbl_v1@_defconfig
rockchip_rk3576_testl_v1e_defconfig
rockchip_rk3576_test2_v10_defconfig
rockchip_rk3576_vehicle_evb_v10_defconfig

W 0 N O U1 A W N B

10. rockchip_rk3576_vehicle_evb_v20_mos_defconfig
Which would you like? [1]: 2

Step 3: Compile U-Boot

To compile uboot, execute the following command:

da.sn ubootT

A

Step 4: Compile Kernel

To compile kernel, execute the following command:
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$ ./build.sh kernel

Step 5: Compile Recovery

To compile recovery, execute the following command:

$ ./build.sh recovery

Step 6: Compile rootfs
(1) Compile Debian12 (Permission: root)

To compile debian12, execute the following command:

‘ $ sudo ./build.sh debian \

After compilation, a linaro-rootfs.img is generated in the debian/ directory.

Note: Related dependencies must be installed beforehand.

cd debian
sudo apt-get install binfmt-support gemu-user-static live-build

sudo dpkg -i ubuntu-build-service/packages/*

sudo apt-get install -f

(2) Compile Buildroot

To compile buildroot, execute the following command:

‘ $ ./build.sh buildroot \

Step 7: Generate and Check Firmwares

To generate firmware, execute the following command:

‘ $ ./build.sh firmware \

Images and update.img are generated in rockdev/ directory.
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6.Debian12 Test

Account: linaro

Password: linaro

6.1 Serial Terminal

Debug

L TX
L] RX
& GND

Connect the board and PC with USB Serial cable, then power on, the terminal will

output boot information. The default baudrate is 1500000.

serial-com3 - SecureCRT = O s
File Edit View Options Transfer Script Tools Window Help
JE 3 Pl Ertar ct <A1 R ~h = ED F g = == ]
i 351 [ 83 ) Enter host <Alt+R> S n# eS8 TRy © & s
« serial-com3 x 4k
T 21.093563] rkaif-mipi-lvds: rkcit_update_sensor_info: stream[1] get remote termina
1 sensor failed!
[ 21.093570] rkcif_tools_idl: update sensor info failed -19
21.117921] Freeing drm_logo memory: 2768K
21.129765] [BT_RFKILL]: DISABLE UART_RTS
21.129824] [BT_RFKILL]: bt turn on power
21.130005] [BT_RFKILL]: Request irq for bt wakeup host
21.130340] [BT_RFKILL]: ** disable irq
21.656359] Bluetooth: HCI UART driver ver 2.2.8d685df.20240508-150224
21.656381] Bluetooth: HCI H4 Eilruftocu'l initialized
21.656388] Bluetooth: HCI Realtek H5 protocol initialized
21.656393] rtk_btcoex: rtk_btcoex_init: version: 1.2
21.656398] rtk_btcoex: create workqueue
21.656594] rtk_btcoex: alloc buffers 1792, 2432 for ev and 12
[ 22.165291] of _dma_request_slave channel: dma-names property of node °/serial@2ad70
000" missing or emt{
[ 22.165344] dw-apb-uart 2ad70000.serial: failed to request DMA, use interrupt mode
22.909788] Bluetooth: h5_open
22.909805] Bluetooth: hci_uart_register_dev
22.909999] rtk_btcoex: Open BTCOEX
22.910021] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
22.913208] rtk_btcoex: BTCOEX hci_rev Oxdec8
22.913236] rtk_btcoex: BTCOEX Imp_subver Ox34cf
22.021374] Bluetooth: MmaMT ver 1.22
25.726148] dwhdmi-rockchip 27da0000. hdmi: use tmds mode
root@linaro-alip:/# |
root@linaro-alip:/#
root@linaro-alip:/# |
root@linaro-alip:/#

iRead},f Serial: COM12, 150000 30, 1 30 Rows, 86 Cols VT100 CAP NUM
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6.2 Display

The SBC3576 supports three independent displays, with default support for MIPI DSI,

MINI DP and HDMI interfaces.
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6.3 USB 3.0(Loader/ADB/USB3.0)

6.3.1 ADB

Step 1: Connect the board and PC host with USB cable.

Step 2: Install ADB driver on Windows system.
Step 3: Press Windows + R to open the Run program. Type “cmd” and press Enter.

Step 4: Execute the following command to enable ADB.

# adb shell

¥ + o~

Microsoft Windows [jRZ 10.0.26100.43U9]
(c) Microsoft Corporation, REEFRrENH.

C:\Users\zhoul=adb shell

* daemon not running; starting now at tcp:5037
* daemon started successfully
root@linaro-alip:/# |
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6.3.2 USB3.0

After the SBC3576 is powered on, when the system is running normally, USB3.0 OTG
defaults to USB3.0 Device mode. Through software method, force USB3.0 OTG to
work in Host mode or Device mode without being affected by USB hardware circuit.

(1) Force Host mode

# echo host >

root@linaro-alip:/# root@linaro-alip:/# echo host >
/sys/devices/platform/2602e000.syscon/2602e000.syscon\:usb2-phy@o/otg_mode

bash: root@linaro-alip:/#: No such file or directory

root@linaro-alip:/# root@linaro-alip:/# [ 31.249800] dwc3 23000000.usb: request 00000000O38b1l8abe was not
queued to ep@out

bash: root@linaro-alip:/#: No such file or directory

root@linaro-alip:/# [ 31.249952] android_work: did not send uevent (0 © 0000000000000000)

bash: syntax error near unexpected token " ('

root@linaro-alip:/# [ 31.359009] phy phy-2602e000.syscon:usb2-phy@0.0: illegal mode

bash: [: missing " ]°'

root@linaro-alip:/# [ 31.359089] xhci-hcd xhci-hcd.9.auto: XxHCI Host Controller

bash: [: missing " ]°'

root@linaro-alip:/# [ 31.359818] xhci-hcd xhci-hcd.9.auto: new USB bus registered, assigned bus number
1

bash: [: missing " ]°'

root@linaro-alip:/# [ 31.360111] xhci-hcd xhci-hcd.9.auto: hcc params 0x0220fe64 hci version ©x110 quirks
0x0000808002010010

bash: [: missing " ]°'

root@linaro-alip:/# [ 31.360189] xhci-hcd xhci-hcd.9.auto: irq 72, io mem ©x23000000

bash: [: missing "]’

root@linaro-alip:/# [ 31.360442] xhci-hcd xhci-hcd.9.auto: xHCI Host Controller

bash: [: missing " ]°'

root@linaro-alip:/# [  31.360928] xhci-hcd xhci-hcd.9.auto: new USB bus registered, assigned bus number

2

bash: [: missing " ]°'

root@linaro-alip:/# [ 31.360973] xhci-hcd xhci-hcd.9.auto: Host supports USB 3.0 SuperSpeed

bash: [: missing " ]°'

root@linaro-alip: 31.361233] usb usbl: New USB device found, idVendor=1d6b, idProduct=0002, bcdDevice=
6.01

bash: [: missing °

root@linaro-alip: 31.361268] usb usbl: New USB device strings: Mfr=3, Product=2, SerialNumber=1
bash: [: missing "]’

root@linaro-alip: 31.361293] usb usbl: Product: xHCI Host Controller

bash: [: missing ° d

bash: [: missing "]’ 31.361316] usbl: Manufacturer: Linux 6.1.99 xhci-hcd

root@linaro-alip: 31.361339] usb usbl: SerialNumber: xhci-hcd.9.auto

bash: [: missing °

root@linaro-alip: 31.362410] 1-0:1.0: USB hub found

bash: [: missing °

root@linaro-alip: 31.362499] 1-0:1.0: 1 port detected

Then the USB3.0 OTG has been switched to host mode. The USB host can be used to
connect devices such as USB mouse, USB keyboards, USB flash drives, and other USB
peripherals.

After connecting the USB flash drive, if the device is successfully recognized, an icon

will appear on the desktop. Users need to click the icon in order to access the files on the
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3 Applications : ™ 5488-0CF6 - Thunar [ ] ol g) ) 20351010 finaro

il 5488-0CF6 - Thunar

File Edit View Go Bookmarks Help

< 2 A @ B imediaflinaro/5488-0CF6/

Places = B o
- Computer

iy linaro
[l Desktop 3588-gms adb Alarms
& Tash | =

Devices

__ File System Android Audiobooks

My R

250 GB Volume

32 GB Volume &
-

B 628 volume &

debianl2 Documents Download

28 folders | 11 files: 290.2 MiB (304,264,231 bytes) | Free space: ... k

250 GB
Volume

Execute the following commands to view the USB flash disk node, it is mounted to the
/mnt/udisk path.

# df -h

root@linaro-alip:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 146 3.8G 9.4G 29% /

devtmpfs 1.9G 8.0K 1.9G 1% /dev

tmpfs 2.0G @ 2.0G 0% /dev/shm
tmpfs 780M 1.9M 778M 1% /run

tmpfs 5.0M 20K 5.6eM 1% /run/lock
/dev/mmcblk@p7 123M 12M 108M 10% /oem

/dev/mmcblkop8 15G 288K 15G 1% /userdata

tmpfs 390M 36K 390M 1% /run/user/1000
/dev/mmcblklpl 59G 54G 4.3G 93% /media/linaro/6AEA-5795
/dev/sdbl 1186 27M 118G 1% /media/linaro/HIKSEMI
root@linaro-alip:/#

(2) Force peripheral mode

# echo peripheral >

/sys/devices/platform/2602e000.syscon/2602e000.syscon\:usb2-phy@0/otg_mode

Then the USB3.0 OTG has been restored to Device mode, and features such as

LOADER and ADB can be used.
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root@linaro-alip:/# echo peripheral >
/sys/devices/platform/2602e000.syscon/2602e000.syscon\:usb2-phy@o/otg_mode
root@linaro-alip:/# [ 1182.991123] xhci-hcd xhci-hcd.9.auto: remove, state 1
[ 1182.991203] usb usb2: USB disconnect, device number 1

1182.991233] usb 2-1: USB disconnect, device number 3

1183.030502] xhci-hcd xhci-hcd.9.auto: USB bus 2 deregistered

1183.031057] xhci-hcd xhci-hcd.9.auto: remove, state 4

1183.031098] usb usbl: USB disconnect, device number 1
1183.037561] xhci-hcd xhci-hcd.9.auto: USB bus 1 deregistered
1183.163721] dwc3 23000000.usb: device reset

1197.413865] dwc3 23000000.usb: device reset

1197.502028] android_work: sent uevent USB_STATE=CONNECTED
1197.550900] android_work: sent uevent USB_STATE=CONFIGURED

6.4 Ethernet

Step 1: Connect the network cable to the Ethernet port.

Ethernet

According to the log, it can be seen that the Gigabit Ethernet recognition is successful.

root@linaro-alip:/# [ 62.827790] rk_gmac-dwmac 2a230000.ethernet endl: Link is Down

[ 65.771098] rk_gmac-dwmac 2a220000.ethernet end@: Link is Down

[ 69.868826] rk_gmac-dwmac 2a220000.ethernet end@: Link is Up - 1Gbps/Full - flow control rx/tx
[ 75.115418] rk_gmac-dwmac 2a230000.ethernet endl: Link is Up - 1Gbps/Full - flow control rx/tx

Step 2: View network interface information.

root@linaro-alip:/# ifconfig
endd: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.36 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::b66d:84e€0:9d4e:4090 prefixlen 64 scopeid ©x20<link>
ether 12:df:7d:ae:af:8d txqueuelen 1000 (Ethernet)
RX packets 785 bytes 74761 (73.0 KiB)
RX errors @ dropped 133 overruns @ frame 0
TX packets 266 bytes 23535 (22.9 KiB)
TX errors © dropped @ overruns @ carrier © collisions ©
device interrupt 67

endl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.108 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::6df2:5blc:75e:f82d prefixlen 64 scopeid Ox20<link>
ether 16:df:7d:ae:af:8d txqueuelen 1000 (Ethernet)
RX packets 509 bytes 49011 (47.8 KiB)
RX errors © dropped 127 overruns © frame ©
TX packets 28 bytes 2438 (2.3 KiB)
TX errors © dropped © overruns @ carrier @ collisions @
device interrupt 69

Step 3: Users can test network connectivity using the desktop's built-in browser or
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verify it through the following command method.

# ping -I end® www.armdesigner.com

# ping -I endl www.armdesigner.com

root@linaro-alip:/# ping -I end® www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.36 end@: 56(84) bytes of data.
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 tt1=50 time=194
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl1=50 time=194
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=50 time=193
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=50 time=194
~C64 bytes from 67.222.54.196: icmp_seq=5 ttl=50 time=193 ms

--- www.armdesigner.com ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4005ms

rtt min/avg/max/mdev = 193.289/193.537/193.809/0.199 ms

root@linaro-alip:/#

root@linaro-alip:/#

root@linaro-alip:/# ping -I endl www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.108 endl: 56(84) bytes of data.
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 tt1=50 time=196
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=50 time=193
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 tt1=50 time=193
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5 tt1=50 time=194
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=50 time=193
e

--- www.armdesigner.com ping statistics ---

6 packets transmitted, 5 received, 16.6667% packet loss, time 5012ms

rtt min/avg/max/mdev = 192.989/193.819/195.764/1.001 ms

root@linaro-alip:/#

6.5 SD Card

Step 1: Insert the micro SD card into the card slot.

Micro S

Step 2: After inserting the SD card, if it is recognized successfully, an icon will appear

on the desktop. Users need to click the icon in order to access the SD card.
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Android Audiobooks
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bDCiM Documents Download

15 folders | Free space: 30.0 GiB

6.6 M.2 NVME SSD (Multiplexed with 4G)

The SSD on Debian12 only supports the ext4 format.

Step 1: Connect the SSD, then power on.
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Step 2: If the SSD device is successfully recognized, an icon will appear on the desktop.

Users can click the icon to input Password “linaro” then access the SSD device.

— Authenticate R T

Authentication is required to mount GN-128-2280 (/dev/sda2)

An application is attempting to perform an action that requires privileges.
Authentication is required to perform this action.

Password: | |

b Details Input “linaro”

k & cancel Authenticate

¥ Applications = ™ a0bf9a7b-d493-47a8-87... m all ) 4 23R linar

[l a0bf9a7b-d493-47a8-87a5-e7ce3dc2b981 - Thunar
File Edit View Go Bookmarks Help

< 2 A @ P imediafinaro/adbi9a7b-d493-47a8-87a5-e7ce3dc2bo81/

Places
Cumputer
fizy linaro
BT Desktap

&3 Trash

AKP25 4KP30 4KP30 4KP60

Devices
File System

B 250 GB Volume

32GB Volume &
| 62 GB Volume &

4 folders | Free space: 208.8 GiB

Note: If devices that are not in ext4 format, the user can choose to format them on the

board. After formatting, the files on the device will be permanently lost, so please

proceed with caution.

# mke2fs -t extd4d /dev/sda2

1. The update.img supports 4G functionality by default. If SSD functionality is required, users
need to reflash the kernel image: boot sata.img.
2. USB3.0 functionality cannot be used when SSD is in use ! USB2.0 functionality can be used.
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6.7 WiFi & Bluetooth

To use Wi-Fi and Bluetooth functions properly, the antenna needs to be connected.

¥
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6.7.1 WiFi

Step 1: Click the network icon in the top right corner of the interface, then select the

"Available Networks' option to view the list of available hotspots.
% Applications D ER © an” e

ETHERNET NETWORK

Wi-Fi NETWORKS (P2P0)

Available networks

Wi-Fi NETWoRkS (wLAND)

a60-7841 Available networks

Boardcon Connect to Hidden Wi-Fi Network...

ChinaNet-TSAy Create New Wi-Fi Network..
VPN Connections
ChinaNet-T5Ay-5G
Device_ap_199173
DIRECT-4A-HP Laser 136w
EZVIZ_BE4401587
HYLS 2.4G

HYLS_5G

LYB-2.4G

LYB-5G

S5Y

SSYFMaE

5ZGX

XYLX-Shoeroom

il
ull
ul
‘ull
ull
il
il
ull
ufl
ul
‘ull
il
ufl
‘ulll
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Step 2: Select the SSID from the list of available networks and enter the password.

Wi-Fi Network Authentication Required A
Authentication required by Wi-Fi network
Passwords or encryption keys are required to access the Wi-

Fi network “Boardcon”.

Wi-Fi adapter p2p0 -

Password

Show password

Cancel Connect

Step 3: After the WiFi successfully connects to the hotspot, the system will display the

corresponding connection status icon in the top right corner.

M Applications u$ ) mé‘; L)zﬂlﬁ linaro|

Step 4: Users can test network connectivity using the desktop's built-in browser or
verify it through the following command method.

(1) View network interface information.

# ifconfig
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wlanO:

inet 192.16

6.7.2 Bluetooth

flags=4163<UP, BROADCAST, RUNNING, MULTICA

mtu 1500

en 1000

(Ethernet)

dropped 0
by

dropped 0

overruns
(0.0 B)

rruns

0 fram

0 carrier 0 collisions 0
mtu 1500
netmask 255.255.255.0 broadcast 192.168.0.255
: xlen 64
1000 (Etr
)
0 frame 0
(20.5 KiB)
0

id 0x20<link>

overruns
1007

rrun carrier 0 collisions 0

) WWW.Z

Step 1: Click the Bluetooth icon in the top right corner of the desktop.
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£ Bluetooth Devices

[T [ *5556™" linarol

6 Bluetocoth Devices

Adapter View Help

Q Search o v — A

A\G6ATKB 0.00B/s"v188KB 0.00B8/s &

BEeEda™m
Step 2: The Bluetooth device name is hidden by default. Set it to be visible by clicking

Adapter -> Preferences -> Always visible.

e Bluetooth Devices A - O X
Adapter Device View Help

Q, search o v — 77 Send File

@ linaro-alip

G» Exit

A 443 KB 0.00 B/s\953.00B 0.00B/s \d OJ

Bluetooth Adapters A o X

linaro-alip

Visibility Setting
Hidden

O Always visible
Temporarily visible

Alwan
Always

linaro-alip

Step 3: Click Search to start searching and select the available device in the list to pair.
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M Applications - §) Bluetooth Devices

- all @ 0 RE® e

(] Bluetooth Devices
Adapter Ds View Help

Q, search Ov  — 17 sendFile
! OPPO K10 5G

Smartphone
88:68:4B:74:39:44

Mi Smart Band 6
Miscellaneous
C1:14:88:1E:63:85

Kang
Smartphone
2C:A0:42:D1:14:D5

A6.94KB 0.00 B/s\/7.07 KB 0.00 B/s @ 3

After successful configuration, Bluetooth devices can communicate with each other

directly.
6.8 Audio

The audio input supports one channels: headset. And audio output supports two channels:

headset and speaker.
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6.8.1 Audio input

Step 1: Plug the headset into the headset jack.
Step 2: Verify that the sound card is successfully registered with proc fs, and get the

device number for each sound card

imple-card - rk,hdmiin-tc358749x-codec
749

[rockchipdpO : ip-dp0

[rockchiphdmi Hi' hdmi - rockchip-hdmi
rockchip-hdmi
root@linaro-alip:/#

root@linaro-alip:/# a
Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 4410

6.8.2 Audio output

Step 1: View sound card.

root@linaro-alip:/# aplay -1
*¥*** | ist of PLAYBACK Hardware Devices ****
card 0: rockchipes8388 [rockchip-es8388], device @: dailink-multicodecs ES8323 HiFi-© [dailink-multicodecs
ES8323 HiFi-0@]
Subdevices: 1/1
Subdevice #@: subdevice #0
card 1: rkhdmiintc35874 [rk,hdmiin-tc358749x-codec], device ©: 2a610000.sai-dummy_codec dummy_codec-0
[22610000.sai-dummy_codec dummy_codec-0]
Subdevices: 1/1
Subdevice #@: subdevice #0
card 2: rockchipdp® [rockchip-dp@], device @: rockchip-dp@ spdif-hifi-@ [rockchip-dp@ spdif-hifi-0]
Subdevices: 1/1
Subdevice #@: subdevice #0
card 3: rockchiphdmi [rockchip-hdmi], device @: rockchip-hdmi i2s-hifi-@ [rockchip-hdmi i2s-hifi-@]
Subdevices: 1/1
Subdevice #@: subdevice #0
root@linaro-alip:/#

Step 2: Execute the following command to play audio and output it through headset.
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root@linaro-alip:/# aplay -Dhw:0,0 test.wav

Playing WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Supplementary instructions on audio output:

# aplay -Dhw:0,0 test.wav // headset/speaker audio output(Priority:Headset > speaker)
# aplay -Dhw:2,0 test.wav // DP mode audio output
# aplay -Dhw:3,0 test.wav // HDMI TX audio output

6.9 RTC

Step 1: Install the coin cell battery.

Step 2: Set the system time.

root@linaro-alip:/# date -s "2025-06-24 09:45:00"
Tue Jun 24 ©09:45:00 AM UTC 2025
root@linaro-alip:/# hwclock -w
root@linaro-alip:/# hwclock
2025-06-24 ©9:45:07.797747+00:00
root@linaro-alip:/# hwclock
2025-06-24 09:45:08.735005+00:00
root@linaro-alip:/# hwclock
2025-06-24 09:45:09.686362+00:00
root@linaro-alip:/# hwclock
2025-06-24 09:45:10.693603+00:00
root@linaro-alip:/# hwclock
2025-06-24 09:45:11.773295+00:00
root@linaro-alip:/#

Step 5: Power off, after a period of time to turn on the power again, check whether the

time is saved.
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root@linaro-alip: hwclock
2025-06-24 09:48:15.229967+00:00
root@linaro-alip: hwclock
2025-06-24 09:48:16.782520+00:00

root@linaro-alip: hwclock
2025-06-24 09:48:17.785984+00:00
root@linaro-alip: hwclock
2025-06-24 ©9:48:18.779956+00:00
root@linaro-alip:

The system time is automatically synchronized with the network time, execute “hwclock

-w” the RTC time is synchronized with the system time.

6.10 RS485

‘RS485 Adapter:

B A GND |
L C)

AR
USB-to-RS485 Adapter PC

Step 2: Open the corresponding serial terminal, set the baud rate of the board to

1500000, and set the baud rate of the RS485 test tool to 115200.
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<erial-com - SecureCRT — O x| serislcom3- SecurecRT = o X
File Edit View Options Transfer Script Tools Window Help | File Edit View Options Transfer Script Tools Window Help

QTR Ererhost AR P 2 E S M g @ L DTG R e hon <Ak Lapndd B M e @ B

« serial-com9  x ‘ 4 k|« serial-com3  x 1 4 b

2025-06-24 09:52:46.686340+00:00

:53:
root@linaro-alip:/# hwclock
2025-06-24 09:53:50. 848016+00:00
root@linaro-alip:/# [ 900.951365] mmcl: card 0001 removed
901.098572] mmc_host mmcl: Bus speed (slot 0) = 400000Hz (slot r
901.158030] mmc_host mmcl: Bus speed (slot 0) = 198000000Hz (slo
901.158367] dwmmc_rockchip 2a310000.mmc: successfully tuned phas
901.158409] mmcl: new ultra high speed SDR104 sSDXC card at addre
901.159969] mmcblkl: mmcl:0001 sD 58.2 GiB
901.163424] mmcblkl: pl

e

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#

| Ready Serial: COM9, 115200 1, 1 31 Rows, 66 Cols  VT100 . Ready Serial: COM12, 150000 31, 48 31 Rows, 67 Cols  VT100

Step 3: Execute the following command on the board to test the RS485 transmission and

reception functionality.

# com /dev/ttyS9 115200 8 0 1

<erial-com9 - SecureCRT — O X serial-com3 - SecureCRT = 0o e
File Edit View Options Transfer Script Tools Window Help | File Edit View Options Transfer Script Tools Window Help
AR oo <R A B m @ G TR e hest AR S G M @

« serial-com39 x‘ I | % serial-com3 x} 4 b

= g

@FFFFFFFEFFFFFFFFFFFFEFFFEFFEFFFFFFEFF root@Tinaro-alip:/#

root@linaro-alip:/#

root@linaro-alip:/# com /dev/ttys9 115200 8 0 1
Bort = /dev/ttys9

audrate = 115200

cs =8

parity
stopb = 1
[ 2186.453309] [1] wait finmished: 1, 1sr: 96
RECV:

LEELLLEEBUELLLE LK

PREERERBOOOOOMNAAAAAAAN

R
2

Ready Serial: COM9, 115200 1, 1 31 Rows, 66 Cols  VT100 Ready Serial: COM12, 150000 31, 1 31 Rows, 67 Cols  VT100 ol

6.11 CAN
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Step 1: Connect the CAN test tool to the

board as shown in the diagram below.

. CAN Adapter :
. - ' USB-CAN 8
: N :
' ' ' :
: Board ' USB-to-CAN Adapter PC
o .
s CRT - u} X - o X
File Edit View Options Transfer Script Tools Window Help d
ol B 5 5] g Frterbost AR a8 %d HH T 9 H | & veasurement sewp X
+ serial-com8 x|
1[d MMA vioT at]‘nn1 i i Driver: CandleAPT
18.495594] sluetooth: h5_open
[ 18.495652] Bluerooth: hci_uart_register_dev e e . )
[ 18.496264] rtk_btcoex: Open BTCOEX Interface Details:  \\Plusbivid 1d5087id 606£6mi 004661131
[ 18.496318] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode oxfcib
[ 18.500278] rtk_btcoex: BTCOEX hci_rev 0x05a8 )
[ 18.500317] rtk_btcoex: BTCOEX Imp_subver Oxcbcd Bytrete m e
[ 18.620620] Bluetooth: MGMT ver 1.22 5
Unable to connect to X server Sample Point 87.6%
root@linaro-alip:/# [ 20.967709] Freeing drm_logo memnrg: 2768K >
[ 3.341230] start_addr=(0x20000), end_addr=(0x40000), buffer_size= .
03, smp_number_max=(16384) DauilSiiteste 7 B B x
56.802642] start_addr=(0x20000), end_addr=(0x40000), buffer_size=
0), smp_number_max=(16384) CarFD SampleFeint -

76.783338] start_addr=(0x20000),
0), smp_number_max=(16384)
[ 105.788126] start_addr=(0x20000) ,
, smp_number_max—(16384)
[ 148.815337] start_: addr (nxznnun),
0), smp_number_max=(1638

end_addr=(0x40000), buffer_size=:
end_addr=(0x40000), buffer_size=
end_addr=(0x40000), buffer_size=
root@linaro-alip:/#

root@linaro-alip:/#
root@linaro-alip:/#

(2]

Options configured by operating system
[TTeat ensenlymods or Fran:
OneShot moda
el el | Single

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#

Ready Serial: COMS, 1500000 27, 21 27 Rows, 76 Cols  VT100

Add Hetwork

huto-Restart on bus off condition

o=

Remove Network

Cancel

Step 3: Set up and activate the CAN network in CAN FD mode, with a nominal bitrate

of 500000 and a data bitrate of 2000000.

# ip link set can@ down

# ip link set can@ up

# ip link set can@ type can bitrate 500000 dbitrate 2000000 fd on

serial-com8 - SecureCRT

File Edit View Options Transfer

HEROR

Script Tools Windaw Help

bost<AkeR> L8 BERG MY @

e

« serial-com8 x|

BTCOEX hci_rev 0x05a8
sTcuEx 'Imp_subver Oxcbed

8.307025] rtk_btcoex:
8.307058] rtk_btcoex:
§.453350] Bluetooth: MGMT
8.493778] rk-pcie ZaZDDODD p(1E
Unable to connect to X server
root@linaro-alip:/# [  10.323069] systemd-journald[321]:
3a90320/user-1000. journal corrupted or uncleanly shut down,
10. Freeing drm_logo memory: 2768K

17.89 platform mtd_vendor_storage: deferred probe gendwn
36. start_addr=(0x20000), end_addr=(0x40000), buffer_size=(0x20000)
65. end_addr=(0x40000), buffer_size=(0x20000)
94. End add uxmmm) buf fer _s1ze=(0x20000)
137. 0x40000), buffer_size=(0x20000)
201. End addr (0x40000), buffer_size=(0x20000),

[
[
L
[

faﬂed to initialize host

872755
764119
831774

L
[
[
L
L

“ad
start_ addr (szoouo) s

root@linaro-a
root@linaro-a
root@linaro-a
root@linaro-a
root@linaro-a
root@linaro-a
root@linaro-a
root@]inaro-a;
root@]inaro-a
root@linaro-a
[ 264.487224
root@linaro-a

ip:
ip:
ip:
ip:
1p:
ip:
ip:/#
ip:/# ip 1ink set can0 down

1pi/# 1p link set cand type can bitrate 500000 dbitrate 2000000
ipi/# ip 1ink set cano

‘IPVE ADDRCONF (NETDEV_¢
ip:/# Il

up,
CHANGE): can0: 1link becomes ready

File /var/log/journal/e1825:
renaming and replacing.

Ready Serial: COMS, 1500000 27, 21 27 Rows, 85 Cols  VT100

Step 4: Configure CAN as the receiver.

o x - o x
Timestamps: |delta v [ aggregate by ID suto sercll
4 b
Tirestarp Channel Rs/Tx CAN ID Sender Tame
~
, smp_m < >
L smp_ni
+ Smp_nt YT & X Trausuit View g x
, smp_m [=
Smp_nt Time Level Message | pddves: Payload
w S ] ]
15:07:32 info Listening 1 2 3 4 5 & 1 =
[ Extended T0 I8tk [ Ereor Fran
caSE 3end Repeat me AL values are | Send Sinele
| = >
CAP NUM | Trace

# candump can®
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serial-com8 - SecureCRT - ] % | @ cangaroo* - O X
Flle Edit View Options Transfer Seript Tools Window Help Elle Measurement Trace Window Help
| Enter host <Alt+R: = b T
ABLE R Eerhost AR aBH 6B FHE € 5 Tinestanps: [Blts  v| I sseqate by I | sato sordll
« serial-com8 x 4 b
Timestanp Channel Rx/Ix CAN ID Sender Name

root@linar THp:/#

root@linaro-alip:/#

root@]inaro-alip:/# ip link set cano down
pi/#
i

root@linaro-alip: ip 1ink set can0 type can bitrate 500000 dbitrate 2000000 fd on
root@linaro-alip:/# ip 1ink set can0 up

[ 264.487224] IPV6: ADDRCONF(NETDEV_CHANGE): can0: link becomes ready
root@linaro-alip:/# [ 296.872526] start_addr=(0x20000), end_addr=(0x40000), buffer_s
1ze=(0%20000), smp_number_max=(16384)

root@linaro-alip: /# < >
root@linaro-alip:/#

root@linaro-alip:/# candump cano e
000  [8] 00 00 00 00 0O 00 00 00 oo 8 % Teammit Vien EiEY

can0 000 [8] 00 00 00 00 0O 00 0O 00 T Vel Massa R i
can0 000 [8] 00 00 00 00 00 00 00 00 i sty . o e iy s
can0 000 [8] 00 00 00 00 00 00 00 00 info Send [(
can0 000 [8] 00 00 00 0O 00 00 00 00 info Send [¢ joo] o]
cang 000 [s] 00 80 00 00 00 00 00 0 : it T 2z 3 4 5 & 7 8
can0 000 8 00 00 00 00 00 0O 00 00 info N .
can0 000 8] 00 00 00 00 00 00 00 00 info Send [( L LU
can0 000 8] 00 00 00 00 00 0O 00 00 F
can0 000 [8] 00 00 00 00 0O 00 0O 00 info Send [(

can0 000 8] 00 00 00 00 00 00 00 00
can0 000 8] 00 00 00 00 00 0O 00 00

info Send [( Send Repeat| ms AL values are

can0 000 [8] 00 00 00 00 00 00 0O 00 15:14:29 info Send [(
can0 000 [8] 00 00 00 00 00 00 0O 00 15:1429 info Send LY
wlll< >
Ready 1 27 Rows, 85 Cols  VT100 CAP NUM Trace

Step 5: Configure CAN as the sender.

# cansend can® 123#DEADBEEFDEADBEEF

serial-com8 - SecureCRT - ] X | @ cangaroo® - [m] x
File Edit View Options Transfer Script Tools Window Help Fle Measurement Irace Window Help
: 2 Enter host <Alt+R> 3 =) B I Po—
4 B [l 3 A Freer hest <At aaneBe mRE 6 T nectanys: [0S I Ajeesssatel by 0N Jimuboreorsil
4 b
Timestamp Chamnel Rx/Tx CAN ID Sender Name DLC  Data

©0°00°00 00 00 00 0000 T s cemies = 512 o oo e ansm e

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00

00 00 00 00 OO0 00 00 00 < >

00 00 00 00 00 00 00 00
nc;gggm??.grm ﬂp:%‘z D0A00800 S0R0000R00: og & x| Transnit View 8 x|
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF A Vi
root@linaro-al cansend can0 123#DEADBEEFDEADBEEF g e ” Messai % pddres: Fayload
raot@linaro-al cansend can0 123#DEADBEEFDEADBEEF 15:14:26 info Send [t
root@linaro-a] cansend canQ 123#DEADEEEFDEADBEEF e 4 4 6T
root@linaro-al cansend canQ 123#DEADBEEFDEADBEEF 15:14:27 info Send [C [ Extended T OJrz [ Brror Fram
root@linaro-al cansend can0 123#DEADBEEFDEADBEEF 1514128 s Send [(
root@linaro-a] cansend can0 123#DEADBEEFDEADBEEF = '
root@linaro-al cansend €an0 123#DEADBEEFDEADBEEF 151428 info Send [C
root@linaro-al cansend can0 123#DEADBEEFDEADBEEF 15:14:28 " Send I 5 we ALl valuss are | Sund Single |
root@linaro-a] cansend can0 123#DEADEEEFDEADBEEF = oo Sand Feveat e
root@linaro-al cansend can0 123#DEADBEEFDEADBEEF 15:14:29 info Send [C
root@linaro-al cansend can0 123#DEADBEEFDEADBEEF 15:14:29 info Send ICY
root@linaro-alip:/# i v e S
Ready Serial: COMS, 1500000 27, 21 27 Rows, 85 Cols  VT100 CAR NUM | Trace

6.12 UART

Step 1: Short circuit RX and TX pins of UART.

UART
10

UART

LUART

bl 1 L & B/r/se00
® TE £ EISTET. 6408 [ZARGHGCI8S |
& HX . g ;

® GHD — '
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Step 2: UARTI1O test.

# com /dev/t

root@linaro-alip:/# com /dev/ttyS10 115200 8 0 1
port = /dev/ttyS1e
baudrate = 115200
cs =8

parity =

stopb =

GGGGGGGGG

RECV: GGGGGGGGG
IIIII1122222

RECV: IIIIII22222
5656565656

RECV: 5656565656
uuu

RECV: UUU

Step 3: UART] test.

root@linaro-alip:/# com /dev/ttyS1 115200 8 0 1
port = /dev/ttyS1
baudrate = 115200

cs =8

parity =

stopb =
HHHHHHHHHHHHHHHH

RECV: HHHHHHHHHHHHHHHH
Uuuuuuuuuuuuuu

RECV: UUUUUUUUUUUUUU
e

root@linaro-alip:/#

6.13 GPIO

T

HLF =iﬂ'naan§iuﬁjn .

NS YA Sl Ml i

W il ; =ik
W o Eﬂiﬁj .
0. 1A uscmm a (e

.~1|BHHH-\\¥ a1l 4 ||~| repen
7 TRLITTIL

aﬂla :
L AR AR -
\ih) v fi o A R = T
e iy

SR T L TR TR
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VCC_3V3_S3
VCC_3Vv3_S3
e}
J12
13 1
o 7 LCDC_D8/EBC_SDDOS/DSMC_INT3) g
LCDC DO/EBC SDDOO/DSMC CSNO 2|, LCDC_D14/ESC_SDDGT4IDSMC_DATAS 44~ 5
LCDC_D1/EBC_SDDO1 CSN3 S— W] | =
LCDC_DZ/EBC_SDDOZ/DSMC_C — 4 UART
LCDC_DWEBC_SDDOS/DSMC_ —————————=15
[—————s
o E—a

PH2MM_6PIN

LCDDDOO/DSMC_CSNO > 114
LCDC_DI1/EBC_SDDO1/DSMC_CSN3 -> 121
LCDC_D2/EBC_SDDO2/DSMC_CSN2 -> 122
LCDC_D9/EBC_SDDO9/DSMC_INTI -> 123
LCDC_D$/EBC_SDDO8/DSMC_INT3 -> 109
LCDC_DI4/EBC_SDDO14/DSMC_DATAS -> 115

Execute the follow command to test GPIO.

1

echo 114 > /sys/class/gpio/export

n n

+

echo "out" > /sys/class/gpio/gpioll4/direction
# echo © > /sys/class/gpio/gpioll4/value

echo 1 > /sys/class/gpio/gpioll4/value

+

root@linaro-alip:/# echo 114 > /sys/class/gpio/export
root@linaro-alip:/# echo "out" > /sys/class/gpio/gpioll4/direction
root@linaro-alip:

root@linaro-alip: echo @ > /sys/class/gpio/gpioll4/value
root@linaro-alip:

root@linaro-alip: echo 1 > /sys/class/gpio/gpioll4/value
root@linaro-alip: echo @ > /sys/class/gpio/gpioll4/value

Other GPIO use same test method.

6.14 Camera
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* View camera device node.

/sys/class/video4linux/v*/name | grep mainpath

root@linaro-alip:/# grep "" /sys/class/video4linux/v*/name | grep mainpath
/sys/class/video4linux/video33/name:rkisp_mainpath
/sys/class/video4linux/video42/name:rkisp_mainpath

root@linaro-alip:/#

- Execute follow command to test single-camera preview.

Or

gst-launch-1.0 v41l2src device=/dev/video33 !

g
video/x-raw, format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

# gst-launch-1.0 v412src device=/dev/video42 !

video/x-raw, format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

root@linaro-alip:/# gst-launch-1.0 v4l2src device=/dev/video33 !
video/x-raw, format=NV16,width=1920,height=1080Setting pipeline to PAUSED ...
Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 317
[ 317

317
317
317
317
317

317.

.461643]
.487733]

.494027]
.494493]
.494506 ]
.633942]
.666339]

699674]

rkisp_hw 27c00000.isp: set isp clk = 396000000Hz
rkisp rkisp-vire: first params buf queue

rockchip-csi2-dphy@: dphye, data_rate_mbps 892

rockchip-csi2-dphy csi2-dcphy@: csi2_dphy_s_stream stream on:1, dphy®, ret @
imx415 2-0036: s_stream: 1. 3864x2192, hdr: @, bpp: 10

(0x27c80000)MIPI_CSI2 ERR2:0xf0000

rkcif-mipi-lvds: Warning: vblank need >= 1000us if isp work in online, cur 859 us
rkcif-mipi-lvds: Warning: vblank need >= 1000us if isp work in online, cur 859 us

Redistribute latency...
0:00:07.7 / 99:99:99.
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% Applications = ] gst-launch-1.0 @ =B o 395 linan
L] gst-launch-1.0 A _ O X

- Execute follow command to take a video.

# gst-launch-1.0 v412src device=/dev/video33 num-buffers=100 ! \
video/x-raw,format=NV12,width=1920,height=1088,framerate=30/1 ! \
videoconvert ! mpph264enc ! h264parse ! mpdmux ! \

filesink location=/tmp/h264.mp4

- Execute follow command to take picture.

# gst-launch-1.0 -v v412src device=/dev/video22 num-buffers=10 ! \
video/x-raw, format=NV12,width=1280,height=800 ! mppjpegenc ! \
multifilesink location=/tmp/test%05d.jpg

6.15 Video Playback

(1) The directory for the built-in video testing scripts in the system: /rockchip-test/video

root@linaro-alip:/# 1ls /rockchip-test/video/
test_dec-gst.sh test_enc-gst.sh test_gst_video.sh

test_dec-mpv.sh test_gst_multivideo.sh video_stresstest.sh
test_dec-parole.sh test_gst_video_fps.sh video_test.sh
test_dec-qt.sh test_gst_video_maxfps.sh

Execute the script.
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root@linaro-alip:/# ./rockchip-test/video/test_gst_video.sh

Setting pipeline to PAUSED ...

Pipeline is PREROLLING ...

Redistribute latency...

mpp[2281]: mpp_info: mpp version: 48962al1@ author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev

issue
mpp[2281]: mpp_info: mpp version: 48962310 author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev
issue

mpp[2281]: mpp_info: mpp version: 48962310 author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev
issue

mpp[2281]: mpp: unable to create enc vp8 for soc rk3576 unsupported

mpp[2281]: mpp_info: mpp version: 48962al1@ author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev
issue

mpp[2281]: mpp_info: mpp version: 48962310 author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev
issue

Redistribute latency...

mpp[2281]: h264d_api: is_avcC=1

Pipeline is PREROLLED ...

Prerolled, waiting for async message to finish...

Setting pipeline to PLAYING ...

Redistribute latency...

New clock: GstSystemClock

0:00:03.5 / 0:00:29.5 (12.1 %)

¥ Applications = [7] gst-launch-1.0 _’?:J' 9 ) 202145.13%15 linaro

gst-launch-1.0

Volume 100%

J

!
Vi Al « P b/ G HDRY . e o Wl /AL
1 |
(2) Play the video using Google Chrome.

* Google Chrome supports video playback up to 4K at 60Hz, with support for the
following decoding formats: VP8, H.264, H.265, VP9, and AV 1.
* However, it is only compatible with certain H.265 video files.

Step 1: Select the video file, right-click, and choose “Open With Other

Application...”.
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-

File Edit View Go

[EEI.' linaro

7] Desktop

g Trash
Devices

__ File System

M 63 GB Volurne

{ > A @) ) imediaflinaro/6AEA-5795/

B6AEA-5795 - Thunar

Bookmarks Help

ViucSu L

=,

ViUEU L

white_list 1.png
s
2.png 2.wav

Open With "Chromium Browser"

Open With Other Application,..

.

Set Default Application...
Send To
on Cut

b

66.01

Choose ani = CORY selected ...

Step 2: Find Chromium Browser in the list, select it, and click “Open” to play the

video file.

3 Applications = ) 4KP6O - Thunar

Places
[ e
iy ling
m De:
E Tra:

Devices
= Filg

62

[m] O W linaro

4KP60 - Thunar

Open With

n Open 4KP60-exist.mpd and other files of type "MPEG-4 video® with:

[P ——
¥ Bulk Rename
= Cheese
& color profiles
0 Create Launcher on the panel
.Defaull Applications
!Desktop
P= pisplay
[ File Manager
“§ File Manager Settings
P Use a custom command:
Use as default for this kind of file

Cancel

Open | |4

T T EXEla
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% Applications = GAFA-5795 - Thunar & 4k.mp4 - Chromium [&] =B 0 39 linan
v | @ 4kmp4 @ x| + - =& x
c @ File /media/linaro/6AEA-5795/4k.mp4d o K = A

(3) Use the gst-play-1.0 command to play the video.

# gst-play-1.0 --videosink=xvimagesink /media/linaro/6AEA-5795/4k.mp4

--audiosink="alsasink device=hw:0,0"

Command explanation:

* /media/linaro/6 AEA-5795/4k.mp4: is the media file path to be played.
» --audiosink="alsasink device=hw:0,0": Specifies the audio output device as hw:0,0.

root@linaro-alip:/# gst-play-1.0 --videosink=xvimagesink /media/linaro/6AEA-5795/4k.mp4
--audiosink="alsasink device=hw:0,0"

Press 'k' to see a list of keyboard shortcuts.

Now playing /media/linaro/6AEA-5795/4k.mp4

Redistribute latency...

Redistribute latency
Redistribute latenc
Redistribute latency...
Redistribute latency...
0:00:02.0 / 0:04:35.0

6.16 HDMI IN

=

L
L
HDMI IN

After connecting the HDMI OUT port of the source device to the HDMI IN port of the
SBC3576, The log will show:
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root@linaro-alip:/# [ 141.717188] m@3_b_tc35874x 4-000f: tc35874x_format_change: New format: 1920x1080p60 .00

(2200x1125)

then execute the following commands to start the preview.

¢ Video Preview:

root@linaro-alip:/# gst-launch-1.0 v4l2src device=/dev/videoll !
video/x-raw,format=NVvV12,width=1920,height=1080, framerate=30/1 ! xvimagesink
196.826887] rkcif-mipi-lvds: rkcif_update_sensor_i : stream[@] get remote terminal sensor failed!
196.826915] stream_cif mipi_id@: update sensor i failed -19
196.827020] rkcif-mipi-lvds: rkcif_update_sensor_info: stream[1] get remote terminal sensor failed!
196.827027] stream_cif_mipi_idl: update sensor info failed -19
196.827129] rkcif-mipi-1lvds: rkcif_update_sensor_info: stream[2] get remote terminal sensor failed!
196.827136] rkcif_tools_id2: update sensor info failed -19
196.827236] rkcif-mipi-lvds: rkcif_update_sensor_info: stream[2] get remote terminal sensor failed!
Setting pipeline to PAUSED ...
Using mplane plugin for capture
Pipeline is live and does not need PREROLL ...
Pipeline is PREROLLED ...
Setting pipeline to PLAYING ...
New clock: GstSystemClock
[ 197.030857] rkcif-mipi-lvds3: stream[@] start streaming
[ 197.033415] rkcif-mipi-lvds3: Allocate dummy buffer, size: 0x003f5000
[ 197.050904] rockchip-mipi-csi2 mipi3-csi2: stream on, src_sd: 00000000d4626ffe,
sd_name:rockchip-csi2-dphy3
[ 197.050935] rockchip-mipi-csi2 mipi3-csi2: stream ON
[ 197.050971] rockchip-csi2-dphy3: dphy3, data_rate_mbps 620
[ 197.051004] rockchip-csi2-dphy csi2-dphy3: csi2_dphy_s_stream stream on:1, dphy3, ret @
[ 197.065871] rkcif-mipi-1lvds3: ERROR: csi size err, intstat:0x1, size:0x0,0x0,0x0,0x0, cnt 1
Redistribute latency...
0:00:02.2 / 99:99:99.

Capture Audio from HDMI Output:

Z L wav

Parameter Description:
root@linaro-alip:/# cat /proc/asound/cards
0 [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388
rockchip-es8388 /* Headset audio output */
1 [rkhdmiintc35874]: simple-card - rk,hdmiin-tc358749x-codec
rk,hdmiin-tc358749x-codec /* HDMI RX audio output */
2 [rockchipdp@ ]1: rockchip-dp@ - rockchip-dpo
rockchip-dp@ /* DP audio output */

3 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi

rockchip-hdmi HDMI TX audio output

nAantAlinarn_alin. /#
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7.Buildroot Test

7.1 Serial Terminal

Debug

a« TE
® RX
& GND

Connect the board and PC with USB Serial cable, then power on, the terminal will

output boot information. The default baudrate is 1500000.

serial-com3 - SecureCRT = O x

File Edit View Options Transfer Script Tools Window Help

ﬁﬁm@ﬁ&‘e*kcvﬁl:*%b S ER RS FRE Y @

II « gerial-com3 xi 4 F

' :5end additional packet 58
:Last packet 187
:send last pkt

s

B luetooth
Bluetooth
Bluetooth

Realtek
realtek
Realtek

Customize the embedded system based on Your ldea

Realtek
rRealtek
Realtek
rRealtek
Realtek

Bluetooth
Bluetooth
Bluetooth
Bluetooth
Bluetooth

:Enable host hw flow control
th5_hci_reset:
‘Receive cmd complete event of command: 0c03
‘Received cc of
:Init Process finished

Issue hci reset cmd

ci reset cmd

9.163809] Bluetooth: h5_open
9.163840] Bluetooth: hci_uart_register_dev
9.164552] rtk_btcoex: Open BTCOEX
9.164575] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
ealtek Bluetooth :Realtek Bluetooth post process
ealtek Bluetooth :Device setup complete
9.168998] rtk_btcoex: BTCOEX hci_rewv OxdecS
9.169027] rtk_btcoex: BTCOEX Imp_subver Ox34cf
9.209786] Bluetooth: MGMT wver 1.22
11.326594] rockchip-sai 2a610000.sai: Failed to clear 2
11.329323] rockchip-sai 2a610000.sai: Failed to clear 1
nit BT for RTLES5ZBE!
16.988725] platform mtd_vendor_storage: deferred probe pending

(o I s W o e T T e = Ny T T

root@rk3is76-buildroot:
root@rk3s7e-buildroot:
root@rk3is7e-buildroot:
root@rk3s576-buildroot:
root@rk3is7e-buildroot:
root@rk3s76-buildroot:
root@rk3s7e-buildroot:
root@rk3is7e-buildroot:

L

Ready

Serial: COM12, 150000 30, 26 30 Rows, 75 Cols  VT100

7.2 Display

The SBC3576 supports three independent displays, with default support for MIPI DSI,
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MINI DP and HDMI interfaces.

10:25 AM
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7.3.1 ADB

Step 1: Connect the board and PC host with USB cable.

Step 2: Install ADB driver on Windows system.
Step 3: Press Windows + R to open the Run program. Type “cmd” and press Enter.

Step 4: Execute the following command to enable ADB.

# adb shell

v CAwindows\system32\emd.ex X il e

Microsoft Windows [hr4 10.0.26100.4349]
(c) Microsoft Corporation, {EEBFrEHBFI.

C:\Users\zhoul=adb shell
root@rk3576-buildroot: /#
root@rk3576-buildroot: /# |

7.3.2 USB3.0

After the SBC3576 is powered on, when the system is running normally, USB3.0 OTG
defaults to USB3.0 Device mode. Through software method, force USB3.0 OTG to
work in Host mode or Device mode without being affected by USB hardware circuit.

(3) Force Host mode
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(VR lE) L i
22000 sys

vo.

root@rk3576-buildroot:/# echo host >
/sys/devices/platform/2602e000.syscon/2602e000.syscon\:usb2-phy@o/otg_mode
root@rk3576-buildroot:/# [ 207.222708] dwc3 23000000.usb: request 000000OOCcT861bc8 was not queued to ep@out

[

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
C
[

207.
.331674]
207.
207.
.332268]
EEVELEY
.332449]
.332659]
207.
207.
.332825]
207.
207.
.332844]
.333256]
.333297]
.333867]
207.
207.
.333980]
207.
207.
.334402]
EEVVELY
.587363]
.737741]
207.
207.
VEYLLEY
207.
207.
.741462]
.768827]
.770622]
.770809]
208.
208.
.773540]
208.

207

207
207
207
207

207

207
207
207
207

207

207
207
207
207

207

207
208
208
208

208

208

224322]

331727]
332133]

332685]
332814]

EEPEEVA
332838]

EEELTVA
333972]

333986]
EEELTVA

VEVEEYA
737873]

737931]
740545]

770967]
770978]

773992]

.982578]
ase sensitive!

android_work: sent uevent USB_STATE=DISCONNECTED
phy phy-2602e000.syscon:usb2-phy@0.0: illegal mode
xhci-hcd xhci-hcd.10.auto: xHCI Host Controller
xhci-hcd xhci-hcd.10.auto: new USB bus registered, assigned bus number 3
xhci-hcd xhci-hcd.10.auto: hcc params 0x0220fe64 hci version 0x110 quirks 0x0000808002010010
xhci-hcd xhci-hcd.10.auto: irq 71, io mem ©x23000000
xhci-hcd xhci-hcd.10.auto: xHCI Host Controller
xhci-hcd xhci-hcd.10.auto: new USB bus registered, assigned bus number 4
xhci-hcd xhci-hcd.10.auto: Host supports USB 3.0 SuperSpeed
usb usb3: New USB device found, idVendor=1déb, idProduct=0002, bcdDevice= 6.01
usb usb3: New USB device strings: Mfr=3, Product=2, SerialNumber=1
usb usb3: Product: XxHCI Host Controller
usb usb3: Manufacturer: Linux 6.1.99 xhci-hcd
usb usb3: SerialNumber: xhci-hcd.10.auto
hub 3-0:1.0: USB hub found
hub 3-0:1.0: 1 port detected
usb usb4: We don't know the algorithms for LPM for this host, disabling LPM.
usb usb4: New USB device found, idVendor=1déb, idProduct=0003, bcdDevice= 6.01
usb usb4: New USB device strings: Mfr=3, Product=2, SerialNumber=1
usb usb4: Product: xHCI Host Controller
usb usb4: Manufacturer: Linux 6.1.99 xhci-hcd
usb usb4: SerialNumber: xhci-hcd.10.auto
hub 4-0:1.0: USB hub found
hub :1.0: 1 port detected
usb : new high-speed USB device number 2 using xhci-hcd
usb : New USB device found, idVendor=346d, idProduct=5678, bcdDevice= 3.20
usb : New USB device strings: Mfr=1, Product=2, SerialNumber=3
usb : Product: HIKSEMI
usb : Manufacturer:
usb 3-1: SerialNumber: FCO15D057334E
usb-storage 3-1:1.0: USB Mass Storage device detected
scsi host@: usb-storage 3-1:1.0
scsi 0:0:0:0: Direct-Access HIKSEMI 3.20 PQ: © ANSI: 4
sd 0: [sda] 245760000 512-byte logical blocks: (126 GB/117 GiB)
sd 0: : [sda] Write Protect is off
sd 0:0:0:0: [sda] No Caching mode page found
sd 0:0:0:0: [sda] Assuming drive cache: write through
sda: sdal
sd 0:0:0:0: [sda] Attached SCSI removable disk
FAT-fs (sdal): utf8 is not a recommended IO charset for FAT filesystems, filesystem will be

208.987214] FAT-fs (sdal): Volume was not properly unmounted. Some data may be corrupt. Please run fsck.

Then the USB3.0 OTG has been switched to host mode. The USB host can be used to

connect devices such as USB mouse, USB keyboards, USB flash drives, and other USB

peripherals.

After connecting the USB flash drive, the system will automatically mount the device.

Use the following command to check the directory information of the automatically

mounted device:
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root@rk3576-buildroot:/# df -h
Filesystem
/dev/root
devtmpfs
tmpfs
tmpfs

Size

14G
1.9G
2.0G
2.0G
tmpfs 2.0G
tmpfs 2.0G
/dev/mmcblkep7 123M
/dev/mmcblkop8  15G

Customize the embedded system based on Your ldea

Used Avail Use% Mounted on

699M
8.0K
140K
508K 2.0G
192K 2.0G
0 2.0G
12M 108M
364K 115G
27M 118G

13G
1.9G
2.0G

6% /

1% /dev

1% /tmp

1% /run

1% /var/log
0% /dev/shm
10% /oem

1% /userdata
1% /mnt/udisk

/dev/sdal 118G
root@rk3576-buildroot: /#

(4) Force peripheral mode

echo peripheral >

#

/sys/devices/platform/2602e000.

syscon/2602e000.syscon\:usb2-phy@0/otg_mode

Then the USB3.0 OTG has been restored to Device mode, and features such as

LOADER and ADB can be used.

root@rk3576-buildroot:/# echo peripheral

>

/sys/devices/platform/2602e000.syscon/2602e000.syscon\:usb2-phy@o/otg_mode

root@rk3576-buildroot: /# [
[ 594.601053] usb usb4: USB disconnect,
594.601689]
594.601922]
594.601945]
594.602766]
595.602280]
595.602316]
595.839599]
596.176484]
596.264345]
596.306187]

usb usb3: USB disconnect,

read descriptors

read strings

dwc3 23000000.usb: device
dwc3 23000000.usb: device
android_work: sent uevent
android_work: sent uevent

7.4 Ethernet

xhci-hcd xhci-hcd.10.auto:
xhci-hcd xhci-hcd.10.auto:

xhci-hcd xhci-hcd.10.auto:

594.601008] xhci-hcd xhci-hcd.10.auto: remove, state 4

device number 1

USB bus 4 deregistered
remove, state 4

device number 1

USB bus 3 deregistered

reset

reset
USB_STATE=CONNECTED
USB_STATE=CONFIGURED

Step 1: Connect the network cable to the Ethernet port.

Ethernet

According to the log, it can be seen that the Gigabit Ethernet recognition is successful.

root@rk3576-buildroot: /# [
control rx/tx

777.027360] rk_gmac-dwmac 2a220000.ethernet etho: Link is Up - 1Gbps/Full - flow

[ 777.027493] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready
[ 793.539299] rk_gmac-dwmac 2a230000.ethernet ethl: Link is Up - 1Gbps/Full - flow control rx/tx

Step 2: View network interface information.

ges
[
=+
()
o
s J
g
()
o
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root@rk3576-buildroot:/# ifconfig
etho Link encap:Ethernet HWaddr 12:DF:7D:AE:AF:8D
inet addr:192.168.0.36 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::6lee:3476:c576:1100/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:232 errors:0 dropped:62 overruns:@ frame:0
TX packets:11 errors:@ dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000
RX bytes:24426 (23.8 KiB) TX bytes:1410 (1.3 KiB)
Interrupt:67

Link encap:Ethernet HWaddr 16:DF:7D:AE:AF:8D

inet addr:192.168.0.108 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::1b5b:3280:b6ad:fdof/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:203 errors:0 dropped:2 overruns:@ frame:0

TX packets:18 errors:0 dropped:@ overruns:® carrier:e
collisions:® txqueuelen:1000

RX bytes:21073 (20.5 KiB) TX bytes:2268 (2.2 KiB)

Interrupt:69

Step 3: Users can test network connectivity using the desktop's built-in browser or

verify it through the following command method.

root@rk3576-buildroot:/# ping -I eth@ www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.36 eth@: 56(84) bytes of data.
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=1 tt1l=50 time=190 ms
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=2 ttl=50 time=193 ms
64 bytes from www.armdesigner.com (67.222.54. : icmp_seq=3 ttl=50 time=190

64 bytes from www.armdesigner.com (67.222.54. icmp_seq=4 ttl=50 time=190

64 bytes from www.armdesigner.com (67.222.54. : icmp_seqg=5 ttl=50 time=193

~C

--- www.armdesigner.com ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4004ms

rtt min/avg/max/mdev = 189.744/191.155/193.070/1.566 ms

root@rk3576-buildroot: /#

root@rk3576-buildroot:/# ping -I ethl www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.108 ethl: 56(84) bytes of data.
64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=1 ttl=50 time=193 ms
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=2 ttl=50 time=194 ms
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=3 ttl=50 ti ms
64 bytes from www.armdesigner.com (67.222.54. : icmp_seqg=4 ttl=50 ti ms
64 bytes from www.armdesigner.com (67.222.54. : icmp_seq=5 ttl=50 ti ms
64 bytes from www.armdesigner.com (67.222.54. : icmp_seq=6 ttl=50 ti ms
~C

--- www.armdesigner.com ping statistics ---

6 packets transmitted, 6 received, 0% packet loss, time 5001ms

rtt min/avg/max/mdev = 189.520/191.551/193.735/1.809 ms

root@rk3576-buildroot:/#

7.5 SD Card

Step 1: Insert the micro SD card into the card slot.
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Step 2: The system will automatically mount it, view the device mount path.

root@rk3576-buildroot:/# df -h
Filesystem Size Used Avail Use% Mounted on

/dev/root 14G 689M 13G 6% /

devtmpfs 966M 8.0K 966M 1% /dev
tmpfs 978M 140K 978M 1% /tmp
tmpfs 978M 512K 977M 1% /run

tmpfs 978M 208K 978M 1% /var/log
tmpfs 978M 0 978M 0% /dev/shm
/dev/mmcblk2p7 123M 12M 110M 10% /oem
/dev/mmcblk2p8 15G 332K 15G 1% /userdata
/dev/sdal 58G 47G  12G 81% /mnt/udisk
/dev/sdbl 31G  28G 2.2G 93% /media/udiskl
/dev/mmcblklpl 306G 608K 306G 1% /mnt/sdcard

7.6 M.2 NVME SSD

The SSD on Buildroot only supports the ext4 format.

Step 1: Connect the SSD, then power on.
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Step 2: Execute the follow command to mount.

T

root@rk3576-buildroot:/# 1ls /dev

block

bsg

char

console
cpu_dma_latency
crypto

disk

dma_heap

dri

drm_dp_auxe

gpiochipo
gpiochipl
gpiochip2
gpiochip3
gpiochip4
gpiochip5
hwrng
i2c-0
i2c-1
i2c-10
i2c-11
i2c-2
i2c-3
i2c-4
iio:deviced
input
kmsg

log
loop-control
loop@
loopl
loop2
loop3
loop4
loop5
loop6
loop7
malie
media®

medial
media2
media3
mediad
media5

media6
mem
mmcblko
mmcblkebooto

mmcblkebootl
mmcblkopl
mmcblkep2
mmcblkep3
mmcblkopd
mmcblkep5s
mmcblkop6
mmcblkep7
mmcblkop8
mmcblk@rpmb
mmcblkl
mmcblklpl
mpp_service
null

port

ppp

ptmx

ptpo

ptpl

pts

ramo
random

rfkill
rga

rtc

rtco

F}

sSUdl

sda2

shm

snd
stderr
stdin

stdout
SW_sync
tee0
teeprive
tty
ttyo
ttyl
ttyle
ttyll
ttyl12
ttyl3
ttyla
ttyl5
ttyl6é
ttyl17
tty18
tty19
tty2
tty20
tty21
tty22
tty23
tty24
tty25
tty26
tty27
tty28
tty29
tty3
tty3e
tty31
tty32
tty33
tty34
tty35
tty36
tty37
tty38
tty39
tty4
tty4o
tty4l

v41l-subdev2
v4l-subdev3
v41l-subdev4
v41l-subdev5
v41l-subdev6
v41l-subdev7
v41l-subdev8
v41l-subdev9
vcs
vecsl
vcsa
vcsal
vesu
vcsul

tty42
tty43
ttyss
tty4s
tty46
ttya7
tty48
tty49
tty5
tty50
tty51
tty52
tty53
tty54
tty55
tty56
tty57
tty58
tty59
tty6
tty60
tty61
tty62
tty63
tty7
tty8
ttyo
ttyFIQO
ttyS1
ttys1e
ttysSa
ttySo
ubi_ctrl
uhid
uinput
urandom
usb-ffs
usbmon@
v4l

vhci

video-deco
video-enco
video®
videol
videol0
videoll
videol2
videol3
videol4
videol5
videol6
videol7
video18
video19
video2
video20
video21
video22
video23
video24
video25
video26
v4l-subdev® video27
v4l-subdevl video28
v41l-subdevl® video29

root@rk3576-buildroot:/# mkdir /mnt/ssd
root@rk3576-buildroot:/# mount /dev/sda2 /mnt/ssd
root@rk3576-buildroot:/# 1s /mnt/ssd
Pictures
Podcasts
Recordings
Ringtones

'$RECYCLE.BIN'
Alarms
Audiobooks
DCIM

Download
LOST.DIR
Movies

Music

vendor_storage

video-camera@

video3
video30
video31
video32
video33
video34
video35
video36
video37
video38
video39
video4
video40
video41l
video42
video43
video44
video45
video46
video47
video48
video49
video5
video50
video51
video52
video53
video54
video55
video56
video57
video58
video59
video6
video?7
video8
video9
zero
Zramo

Documents Notifications
root@rk3576-buildroot: /#

'System Volume Information'

Note: If devices that are not in ext4 format, the user can choose to format them on the
board. After formatting, the files on the device will be permanently lost, so please

proceed with caution.
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‘ # mke2fs -t extd4d /dev/sda2 \

3. The update.img supports 4G functionality by default. If SSD functionality is required, users
need to reflash the kernel image: boot_sata.img.

4. USB3.0 functionality cannot be used when SSD is in use ! USB2.0 functionality can be used.

7.7 WiFi & Bluetooth

To use Wi-Fi and Bluetooth functions properly, the antenna needs to be connected.
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7.7.1 WiFi

Step 1: View the device information.

‘ # ifconfig \
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root@rk3576-buildroot:/# ifconfig

p2po Link encap:Ethernet HWaddr CE:64:1A:78:F0:54
UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:@ errors:0 dropped:@ overruns:® frame:0
TX packets:@ errors:0 dropped:@ overruns:@ carrier:0
collisions:® txqueuelen:1000
RX bytes:® (0.0 B) TX bytes:0 (0.0 B)

Link encap:Ethernet HWaddr CC:64:1A:78:F0:54

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:® overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:@ carrier:0
collisions:@ txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@rk3576-buildroot: /#
Step 2: Scan for available WiFi hotspots.

# iwlist wlan® scan
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root@rk3576-buildroot:/# iwlist wlan®@ scan
wlano Scan completed :
Cell 01 - Address: B4:F1:8C:6D:D1:24
ESSID:"Boardcon"
Protocol:IEEE 802.11bgn
Mode:Master
Frequency:2.437 GHz (Channel 6)
Encryption key:on
Bit Rates:780 Mb/s
Extra:wpa_ie=dd1a0050f20
IE: WPA Version 1
Group Cipher : TKIP
Pairwise Ciphers (2) : CCMP TKIP
Authentication Suites (1) : PSK
Extra:
IE: IEEE 802.11i/WPA2 Version 1
Group Cipher : TKIP

000050120

Pairwise Ciphers (2) : CCMP TKIP
Authentication Suites (1)
IE: Unknown:

: PSK

0000502040050 2

DD910050F204104A0001101044000102103B00010310470010123456789ABCDEF01234B4F18C6DD124102100194875617765692054
6563686E6F6C6F677920436F2E2C4C74641023000B576972656C657373204150102400033132331042000531323334351054000800
060050F2040001101100095443373130322D3130100800020780103C0001011049000600372A000120

Quality=29/100 Signal level=29/100

Extra:fm=0003

Cell 02 - Address: B4:F1:8C:FD:D1:29
ESSID:"Boardcon_Wi-Fi5"
Protocol:IEEE 802.11bgn
Mode:Master
Frequency:2.437 GHz (Channel 6)
Encryption key:on
Bit Rates:780 Mb/s
Extra:wpa_ie=dd1a0050f20
IE: WPA Version 1

Group Cipher : TKIP

000050120202000050120400501202010000501202

Pairwise Ciphers (2) : CCMP TKIP

Authentication Suites (1)
Extra:
IE: IEEE 802.11i/WPA2 Version 1
Group Cipher : TKIP

: PSK

Pairwise Ciphers (2) : CCMP TKIP
Authentication Suites (1) : PSK

IE: Unknown:

DD910050F204104A0001101044000102103B00010310470010123456789ABCDEF01234B4F18C6DD124102100194875617765692054
6563686E6F6C6F677920436F2E2C4C74641023000B576972656C657373204150102400033132331042000531323334351054000800
060050F2040001101100095443373130322D3130100800020780103C0001011049000600372A000120

Quality=30/100 Signal level=30/100

Extra:fm=0003

Step 3: Connect to the hotspot.

SSTDRERSK

root@rk3576-buildroot:/# wifi-connect.sh Boardcon Boardcon43435656
connect to WiFi ssid: Boardcon, Passwd: Boardcon43435656

Successfully initialized wpa_supplicant

[ 26.475462] IPv6: ADDRCONF(NETDEV_CHANGE): wlan@: link becomes ready

Step 4: View the network interface status.

62



ﬁ BOARDCON

“Embedded Design

Customize the embedded system based on Your ldea

root@rk3576-buildroot:/# ifconfig

Link encap:Ethernet HWaddr 3A:7A:CC:2A:11:87

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:@ errors:0 dropped:0@ overruns:® frame:0
TX packets:@ errors:@ dropped:@ overruns:0@ carrier:@
collisions:@ txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

p2pe

Link encap:Ethernet HWaddr 38:7A:CC:2A:11:87

inet addr:192.168.0.217 Bcast:192.168.0.255 Mask:255.255.255.0

inet6 addr: fe80@::5468:66de:9c2a:5b0e/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:60 errors:0 dropped:2 overruns:0 frame:0
TX packet 2 errors:0 dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000

RX bytes:8817 (8.6 KiB) TX bytes:3872 (3.7 KiB)

Step S: Test the WiFi network.

root@rk3576-buildroot:/# ping -I wlan® www.armdesigner.com
PING www.armdesigner.com (67.222.54.196) from 192.168.0.217 wlan@: 56(84) bytes
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1
bytes from 67-222-54-196.unifiedlayer.com (67. .54.196): icmp_seq=2
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=7
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=8

--- www.armdesigner.com ping statistics ---
9 packets transmitted, 8 received, 11.1111% packet loss, time 8011ms
rtt min/avg/max/mdev = 193.266/203.254/250.975/18.241 ms

7.7.2 Bluetooth

Step 1: View the Bluetooth device status.

root@rk3576-buildroot:/# hciconfig -a

hcio:

Type: Primary Bus: UART

BD Address: 38:7A:CC:2A:11:88 ACL MTU: 1021:5 SCO MTU: 255:11
UP RUNNING

RX bytes:2127 acl:0@ sco:0 events:60 errors:Q

TX bytes:4418 acl:0 sco:0 commands:77 errors:0

Features: oxff oxff oxff @xfa @xdb @xbf @x7b 0x87

Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV2 HV3

Link policy: RSWITCH HOLD SNIFF PARK

Link mode: PERIPHERAL ACCEPT

Name: 'BlueZ 5.77'

Class: 0x6c0414

Service Classes: Rendering, Capturing, Audio, Telephony
Device Class: Audio/Video, Loudspeaker

[ 185.882030] rtk_btcoex: BTCOEX hci_rev 0x05a8
[ 185.882081] rtk_btcoex: BTCOEX lmp_subver @xcbcd

HCI Version: 5.1 (@xa) Revision: 0x5a8
LMP Version: 5.1 (@xa) Subversion: @xcbcd
Manufacturer: Realtek Semiconductor Corporation (93)

Step 2: Set the Bluetooth adapter to be discoverable.
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Step 3: Control and configure the Bluetooth device.

# bluetoothctl

root@rk3576-buildroot:/# hciconfig hci®@ piscan
root@rk3576-buildroot:/#
root@rk3576-buildroot:/# bluetoothctl

hci@ new_settings: powered connectable discoverable bondable ssp br/edr le secure-conn
Agent registered

[CHG] Controller 38:7A:CC:2A:11:88 Pairable: yes

[bluetooth]#

Step 4: Scanning for nearby Bluetooth devices.
* Run scan on to start searching for devices.
« After scanning, run scan off to stop the search and prevent continuous refreshing.

* Run devices to view the list of detected devices.

# scan off

[bluetooth]# devices
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[bluetooth]# scan on

SetDiscoveryFilter success
hci@ type 7 discovering on
Discovery started

[CHG]
[NEW]
[NEW]
[NEW]
[NEW]
[CHG]
[NEW]
[NEW]

Controller 38:7A:CC:2A:11:88 Discovering: yes
88:

Device
Device
Device
Device
Device
Device
Device
[NEW] Device 5D:9A:E9:
[NEW] Device
[NEW] Device
[CHG] Device
[NEW] Device

4B:
D4:
10:
A8:
7D:
2C:

68:

73:
6C:

:44 OPPO K10 5G

:5D 4B-73-65-34-5F-5D
:46 DA4-6C-27-DF-40-46
:A8 10-QE-A1-1C-13-A8

RSSI: Oxffffffel (-31)

7D-B8-B6-62-89-47

Kang

:D8:9B 5D-9A-E9-D5-D8-9B

14:DE:39:72:B3: Mate 40

43:C7:3D:C0:16:
14:DE:39:72:B3:
7B:7E:22:4C:1B:
[bluetooth]# scan off

hcio type 7 discovering off
Discovery stopped
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]

Controller 38:7A:CC:2A:11:88 Discovering:
devices

[bluetooth]#

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

A8:
88:
4B:
D4:
10:
7D:
2C:
5D:
14:
43:
7B:

35:
68:
73:
6C:
OE:
B8:

[bluetooth]#

7B:
7B:
43:
14:
5D:
5D:
2C:
7D:
7D:
A8:
10:
D4:
4B:
4B:
88:

14D
144
:5D

TxPower
RSSI is
RSSI is
RSSI is
TxPower
RSSI is
RSSI is
TxPower
RSSI is
RSSI is
RSSI is
RSSI is
TxPower
RSSI is
RSSI is

liuy
OPPO K10 5G

Pro

43-C7-3D-CO-16-E4
RSSI: Oxffffffb3 (-77)
7B-7E-22-4C-1B-08

is nil
nil
nil
nil
is nil
nil
nil
is nil
nil
nil
nil
nil
is nil
nil
nil

4B-73-65-34-5F-5D
D4-6C-27-DF-40-46
10-0E-A1-1C-13-A8
7D-B8-B6-62-89-47

Kang

5D-9A-E9-D5-D8-9B

Mate 40 Pro

43-C7-3D-C0-16-E4
7B-7E-22-4C-1B-08
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[bluetooth]# pair A8:35:12:9A:EB:4D
Attempting to pair with A8:35:12:9A:EB:4D
hci@ device_flags_changed: A8:35:12:9A:EB:4D (BR/EDR)
supp: 0x00000000 curr: 0x00000000
[bluetooth]# [ 173.017134] rtk_btcoex: hci create connection, start paging
[ 174.380179] rtk_btcoex: connected, handle 0001, status 0x00
[ 174.380268] rtk_btcoex: Page success
hci@ A8:35:12:9A:EB:4D type BR/EDR connected eir_len 11
[CHG] Device A8:35:12:9A:EB:4D Connected: yes
[liuy]# [ 174.460956] rtk_btcoex: io capability request
Request confirmation
[agent] Confirm passkey 622774 (yes/no): yes
[liuy]# [ 178.036444] rtk_btcoex: link key notify
hci® new_link_key A8:35:12:9A:EB:4D type 0x05 pin_len © store_hint 1
[CHG] Device A8:35:12:9A:EB:4D Bonded: yes
[liuy]# [ 178.187364] rtk_btcoex: 1l2cap op 2, len 16, out ©
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 8ce255c0-200a-11e0-ac64-0800200c9a66
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 9664aa26-d76c-43ad-9775-d310f253a408
[CHG] Device A8:35:12:9A:EB:4D ServicesResolved: yes
[CHG] Device A8:35:12:9A:EB:4D Paired: yes
Pairing successful
[DEL] Device 4C:3E:56:53:EC:2D 4C-3E-56-53-EC-2D
[liuy]# [ 181.164278] rtk_btcoex: 1l2cap op 6, len 16, out 1
[ 181.164408] rtk_btcoex: TX l2cap disconn req, hndl 0x0001, dcid 0x0059, scid ©x0040
[DEL] Device 2C:A@:42:D1:14:D5 Kang
[ 181.164442] rtk_btcoex: handle_l2cap_discon_req: handle 0x0001, dcid ©x0059, scid 0x0040, dir 1
[DEL] Device 78:AE:22:6E:47:2C 78-AE-22-6E-47-2C
[DEL] Device CC:64:1A:B6:C3:AE ubuntu
[liuy]# connect [ 185.247311] rtk_btcoex: disconn cmpl evt: status 00, handle 0001, reason 13
hcio A8:35:12:9A:EB:4D type BR/EDR disconnected with reason 3
[ 185.247391] rtk_btcoex: process disconn complete event.
[CHG] Device A8:35:12:9A:EB:4D ServicesResolved: no
[CHG] Device A8:35:12:9A:EB:4D Connected: no

Step 6: Connect the device.

[bluetooth]# connect A8:35:12:9A:EB:4D
Attempting to connect to A8:35:12:9A:EB:4D

[bluetooth]# [ 189.910955] rtk_btcoex: hci create connection, start paging
[ 190.709669] rtk_btcoex: connected, handle 0002, status 0x00

[ 190.709733] rtk_btcoex: Page success

hci@ A8:35:12:9A: 4D type BR/EDR connected eir_len 11

[CHG] Device A8:35:12:9A:EB:4D Connected: yes

[liuy]# [ 190.914878] rtk_btcoex: l2cap op 2, len 16, out 1

7.8 Audio

The audio input supports one channels: headset. And audio output supports two channels:

headset and speaker.
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7.8.1 Audio input

Step 1: Plug the headset into the headset jack.
Step 2: Verify that the sound card is successfully registered with proc fs, and get the

device number for each sound card

# cat /proc/asound/cards

Toot@rk3576-buildroot:/# cat /proc/asound/cards

0@ [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388
rockchip-es8388

1 [rkhdmiintc35874]: simple-card - rk,hdmiin-tc358749x-codec
rk,hdmiin-tc358749x-codec

2 [rockchipdpe 1: rockchip-dp@ - rockchip-dpe
rockchip-dp@

3 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi
rockchip-hdmi

root@rk3576-buildroot: /#

Step 3: Execute the following command to start recording by headset.

# arecord -D hw:0,0 -f cd -r 44100 -c 2 -t wav test.wav
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Signed 16 bit Little Endian,

7.8.2 Audio output

Step 1: View sound card.

root@rk3576-buildroot:/# aplay -1
*x** List of PLAYBACK Hardware Devi
card rockchip
[dailink-multicodecs
#0: s
rkhdmiintc: [rk,hdmiin-tc
[2a610000. -dummy codec dummy cC

hiphdmi [
1/1

root@rk3576-buildroot:/# aplay -Dhw:0,0 test.wav
Playing WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Supplementary instructions on audio output:

// headset/speaker audio output (Priority: Headset >

// DP mode audio output
// HDMI TX audio output

7.9 RTC

Step 1: Install the coin cell battery.

]
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Step 2: Set the system time.
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Step 3: Write the system time to the hardware clock.

# hwclock -w

Step 4: Display the current hardware clock time.

# hwclock

root@rk3576-buildroot:/# date -s "2025-06-24 20:02:00"
Tue Jun 24 20:02:00 UTC 2025

root@rk3576-buildroot:/# hwclock -w
root@rk3576-buildroot:/# hwclock

Tue Jun 24 20:02:14 2025 0.000000 seconds
root@rk3576-buildroot:/# hwclock

Tue Jun 24 20:02:15 2025 ©.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:02:16 2025 ©.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:02:17 2025 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:02:17 2025 ©.000000 seconds

Step 5: Power off, after a period of time to turn on the power again, check whether the
time is saved.

root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:04:07 2025 ©.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:04:09 2025 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:04:09 2025 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Tue Jun 24 20:04:10 2025 ©.000000 seconds

7.10 RS485

Step 1: As shown in the diagram, connect the RS485 test tool to the development board.
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: Board :

R USB-to-RS485 Adapter PC

Step 2: Open the corresponding serial terminal, set the baud rate of the board to

1500000, and set the baud rate of the RS485 test tool to 115200.

serial-com9 - SecureCRT s (m] * serial-com3 - SecureCRT — O X
Fle Edit View Options Transfer Script Tools Window Help | File Edit View Options Transfer Script Tools Window Help
igigmggg Enter host <Alt+R> BN %%5 @% ﬁgﬁm@@ Enter host <Alt+R= O 48 %’_ﬁd @ﬁ’ i@ EI
[v serial-com9  x l 4 b |+ serial-com3 x \ 4 b

root@rk3576-bui Idroot:/#
root@rk3576-buildroot: /#
root@rk3s576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3s576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3s576-buildroot: /#
root@rk3576-buildroot: /# |
root@rk3576-buildroot: /#

Ready Serial: COMG, 115200 1, 1 26 Rows, 55 Cols  VT10 . |Ready Serial: COM12, 150000 26, 26 26 Rows, 69 Cols  WT100

Step 3: Execute the following command on the board to test the RS485 transmission and

reception functionality.

# com /dev/ttyS9 115200 8 0 1

serial-com9 - SecureCRT = O * serial-com3 - SecureCRT = O X
File Edit View Options Transfer Script Tools Window Help | File Edit View Options Transfer Script Tools Window Help
| 53 53 o) &1 & Enter host <Alt+R> BN PR ﬁ!% | (] &1 ¥] Enter host <Alt+R> L BAA EE=S FR Y e
[v serial-com9 x 4 b |+ serial-com3 x 4 b
TEREEEREREEREEEEEEEEREEEEE rootark3576 bulTdroot /F

root@rk3576-buildroot: /# com /dev/ttys9 115200 8 0 1
port = /dev/ttys9[ 538.063203] of_dma_request_slave_channel: dma-nam
es property of node '/serial@2adc0000" missing or empty

[ 538.063244] dw-apb-uart 2adc0000.serial: failed to reguest DMA, us
e interrupt mode

baudrate = 115200

cs = 8

parity = 0

stopb’ = 1

Fonoid 0068781 101 wate finished: 1, Tsr: o6

[ 544.505117] [0] wait finished: 1, Isr: 96
RECV:

RECV:
RECV:
RECV:
RECV:
RECV:
RECV:
RECV:
RECV!
RECV:

| —hhhhhoh

Ready Seriak COM9, 115200 1, 1 26 Rows, 55 Cols  VT10¢ Ready Serial: COM12, 150000 26, 1 26 Rows, 69 Cols VT100
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7.11 CAN

e

e —

USB-CAN

USB-to-CAN Adapter PC

Step 2: Open the CAN test software and set the baud rate to 500000.

serial-coms - SecureCRT - [u] X | @ cangaroo — o B
Fle Edit View Options Transfer Script Teols Window Help A o Help
43 50 (5.0 3 Enter host <Alt+R> N W= =N T XN Py o Fa—
i / 53 u up
 serial-coms x|
[ReaTtek BIUETOOtR IDEVICE Setup complet v Network 1 Tiier CandlefPT
2706878] rik_btcoex: BTCOEX hei rev 0x05a8 ~ Interfaces e i

[ 7.706928] rtk_btcoex: BTCOEX Tmp_subver Oxchcd
su((essﬁﬂ'\y init BT for RTL8B22CS!

o] @

Can Databases

W2 \usb#vid_1d508pid_606£ni_ODKGE! 1313624040000

—

Interface Tetails:

1" 7. 740132] aluetooth: MaHT ver

[ 8.490476] rk-pcie 2a200000. pme faﬂed to imitialize host Bitrate

root@rk3576-buildroot: /# Sample Point lerex - >
root@rk3576-buildroot: /#
root@rk3576-buildroot : /# ls x
root@rk3576-buildroot:/# CanFD Bitrate - | =2
root@rk3576-buildroot:/# [  15.588737] platform mtd_vendor_storage: deferred pr| .

CarfD SamplePoint: i

e pending

root@rk3576-buildroot: /# [

root@rk3576-buildroot:/#
rootark3576-buildroot:
buffer_size=(0x20000) ,

15.880698] start_addr=(0x20000), end_addr=(0x40000)|
smp_number_max=(16384)

/# [ 26.941039] start_addr=(0x20000), end_addr=(0x40000)
smp_number_max=(16384)

| Add Metwork. .

1

Renave Hetwork

buffer_size=(0x20000), Options configured by eperating systen
root@rk3576-buildroot : /4 .
root@rk3576-buildroot - /# Dlzisten saly node
rootark3576-buildroot : /% e
rootark3576-buildroot : /%

Triple Sanpling

o
o1 cewad |

Ready Serial: COM8, 1500000 26, 1 26 Rows, 82 Cols V100 CAP N

OV TEeE

Step 3: Set up and activate the CAN network in CAN FD mode, with a nominal bitrate

of 500000 and a data bitrate of 2000000.

# ip link set can@ down
# ip link set can@ type can bitrate 500000 dbitrate 2000000 fd on

# ip link set can@ up
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serial-com8 - SecureCRT - [m] x

file Edit View Options Transfer Script Tools Window Help

4.5 50,23 38, Erver host <Ah-R> LEmEES =2 @

Timest [delta = [ ezerecate by I | | suto serall
« serial-com8 x| ab

Timestarp Channel  Rx/Tx CAN ID Sender Neme
Realtek Bluetooth :h5_hci_reset: Issue hci reset cmd -

Realtek Bluetooth :Receive cmd complete event of command: 0c03
Realtek Bluetooth :Received cc of ci reset cmd

47975] Bluetooth: hs_
REa'ltEk Bluetooth :Init PFD(ESS ﬁmshed

7.648040] Bluetooth: hci_uart _register_dev
Realtek Bluetooth :Realtek Bluetooth post process

.648571] rtk_btcoex: Open BTCOEX
Realtek Bluetooth :Device setup complete < >
L 7.648606] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfelb
E 7.651901] rtk_btcoex: BTCOEX hci_rev 0x05a8

7.651951] rtk_btcoex SIceex Tmp_subver Oxcbed Log 8 X/ |Transmit View X
[ 7.685066] Bluetooth: MGMT ver 1.22 e il P
Successfully init BT for R ime: el eseAge Mdres: Fayload
Done 11:45:03 info Starti
[ 8.489972] rk-pcie 2a200000.pcie: failed to initialize host i e L"’( wg. e oo ] foo ]
e 1 2 3 4 5 3 7 8

root@rk3576-buildroot: /#
root@rk3576-buildroot:/# echo 0 > /proc/sys/kernel/printk
roota@r| 3576 buf\droot: #

/B [ Extendsd ID Rt [ Brror Fram
rooterk: :;#

Vi

/#

root@r 3576 buﬂdroot:/#
root@rk3576-buildroo
00 fd on576-buildroo
root@rk3576-buildroot:

me ALl values sre | Sand single |

ip link set cano down send Repeat
ip link set can0 type can bitrate 500000 dbitrate 200000
7# 4ip Tink set cano up

rooterk3576-buildroot: /% I vl "
Ready Serialk COMS, 1500000 26, 26 26 Rows, 83 Cols  VT100 CAP NUM | Trace
# candump can®
} — O % [ @ cangaroor - B ®
File Edit View Options Transfer Script Tools Window Help Ele Measurement Trace Window Help
is s Enter host <Alt+R> o = 4 @ 7
EEEIREER S Bh BB FHE 0 @ Tinestags: dedea semesste by I0 [ snto seroll
 serial-com8 x| 4
Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data
root@rk2576-buildroot:/# ~
root@rk3s76-buildroot:/#
root@rk3576-buildroot:
root@rk3576-buildroot:/# ip link set can0 down
00 fd ons576-buildroot:/# ip 1ink set cand type can bitrate 500000 dbitrate 200000
root@rk3576-buildroot:/# ip 1ink set cand up
root@rk3576-buildroot: /4 candump can
can0 00! §] 00 00 00 00 00 00 00 0O
can0 000 [8] 00 0O 0O 00 00 00 00 0O < >
can0 000 [8] 00 0O 0O 00 00 00 00 0O
can0 000 [8] 00 0O 0O 00 00 00 0O 0O -
can0 000 [8] 00 0O 0O 00 00 00 00 OO Log s W e {2
can0 000 [8] 00 00 0O 00 00 00 00 0O 7
can0 000 [8] 00 00 0O 0O 00 00 00 OO Time: Level Message Addres: jif Payload
can0 000 [8] 00 0O 0O 00 00 00 00 0O 11:47:51 info Send [00 00
cano 000 fs] 00 00 00 GO 00 00 00 GO & e o J[pE] o] feo] [oo] [eo] [eo] o] fon] foo]
can0 000 8] 00 00 00 00 00 00 00 0O ko Send [00 00 1z 3 4 5 & 1 8
can0 000 [8] 00 0O 0O 00 00 00 00 0O info Send [00 00
can0 000 [8] 00 0O 0O 00 00 00 OO 00 e dl [ Extended In e [ Error Fram
can0 000 [8] 00 0O 0O 00 00 00 00 OO fnfo: Seud 100,00
can0 000  [8] 00 0O 0O 00 00 00 00 0O info Send [00 00
B2 8 ) RREALEA o w0000t (19 5] A b et s
can0 000 8] 00 00 0O 00 00 00 00 0O infe Send [00 00
can0 000 [8] 00 0O 0O 00 0O 00 0O 0O - T Send [00 00 ¥
< >
Ready Serial: COMS, 1500000 26, 1 26 Rows, 83 Cols  VT100 CAP NUM | Trace

Step 5: Configure CAN as the sender.

# cansend can® 123#DEADBEEFDEADBEEF

serial-com - SecureCRT - u] X - O X
File Edit View Options Transfer Script Tools Window Help Windo

B L F b BB s%a BHY @ 5 o B
« serial-coms X | 4b

Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data

can0 000 [8] 00 00 00 00 00 00 00 00 ~

can0 000 [8] 00 00 00 00 00 00 00 00

cand 000 [&] 00 00 00 00 00 0O 00 00

can0 000 [8] 00 00 00 00 00 00 00 00

cand 000  [&] 00 00 00 00 00 00 00 00
ACroot@rk3576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-bu T
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF < >
root@rk3576-bu i /# cansend can0 123#DEADBEEFDEADBEEF
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF I 7 7
rooterk3576-bu /# cansend can0 123#DEADBEEFDEADBEEF L i e e G
root@rk3576-bu /# cansend can0 123#DEADBEEFDEADBEEF T ] M PS
root@rk3576-bu :;# (anseng can0 123#DEADBEEFDEADBEEF ne e cssage Mdres: iflont
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF A7 i
Footark3376-bu /% Cansend can0 123¢OLADBEEFDEADREEF Lol . gdiorogii - 0] o) o] o] o) o] [ o]
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF 11:47:51 info Send [00 00
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF 11:47:52 info Send [00 00 [ Extended IO DR’I‘R DE F
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF ik Zianda Sl
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF Thdioe, infa S=0d 1000
root@rk3s76-bu :;# (anseng €an0 123#DEADBEEFDEADBEEF 11:47:52 info Send [00 00
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF p = = =
root@rk3576-bu :/# cansend can0 123#DEADBEEFDEADBEEF 11752 ko Send [0000 | fsend Repest v ALl velues are | Send Single
root@rk3576-bu :;# :anseng can0 123#DEADBEEFDEADBEEFR 11:47:52 info Send [00 00
root@rk3576-bu i /# cansend can0 123#DEADBEEFDEADBEEF B i v
root@rk3576-buildroot: /# v e dilass hofa S=d 100,00
Ready Serial: COMB, 1500000 26, 26 26 Rows, 83 Cols  VT100 Trace

7.12 UART

Step 1: Short circuit RX and TX pins of UART.
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# com /dev/

root@rk3576-buildroot:/# com /dev/ttyS10 115200 8 0 1
port = /dev/ttyS1e
baudrate = 115200

cs =8

parity =

stopb =

hhhhhhhhhhhhhh

RECV: hhhhhhhhhhhhhh
YYYYYYYYYYyyyy

RECV: yyyyyyyyyyyyyy
dddddddddddd

RECV: dddddddddddd

e
root@rk3576-buildroot: /#

Step 3: UART] test.

root@rk3576-buildroot:/# com /dev/ttyS1 115200 8 0 1
port = /dev/ttyS1

baudrate = 115200

cs = 8

parity =

stopb =

RECV:

RECV: iiiiiiiiiijiiiiii

YYYYYYYYYYyyy
RECV: yyyyyyyyyyyy
~C

Customize the embedded system based on Your ldea
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7.13 GPIO

,nowuoq
{ J] 0 cusn

= gg
GPIO :

GPIO

& EJ Jonvo mv;
m UL EEERRRSERERE
P I iy g

IN830

VCC_3V3_S3
VCC_3v3_S3
o)
J12
13 1
S LCDC_DS&/EBC_SDDOB/DSMC_INT3 ) §
LCDC_DO/EBC_SDDOO/DSMC_CSNO 21, LCDC_D14/EBC_SDDO14/DSMC_DATAS (( 5
LCDC_D1/EBC_SDDO1/DSMC_CSN3 =13
LCDC_D2/EBC_SDDOZ/DSMC_CSN2 4 UART
LCDC_DS/EBC_SDDOS/DSMC_INT1 =5
6

—L— ° =

PH2MM_6PIN

LCDDDOO/DSMC_CSNO -> 114
LCDC_DI/EBC_SDDO1/DSMC_CSN3 -> 121
LCDC_D2/EBC_SDDO2/DSMC_CSN2 -> 122
LCDC_D9/EBC_SDDO9/DSMC_INT1 -> 123
LCDC_D8/EBC_SDDOS8/DSMC_INT3 -> 109
LCDC_DI4/EBC_SDDO14/DSMC DATAS -> 115

Execute the follow command to test GP1O.
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echo 114 > /sys/class/gpio/export

echo "out"™ > /sys/class/gpio/gpioll4/direction
# echo © > /sys/class/gpio/gpiolld/value 1e GPIO 1 output 1lo

# echo 1 > /sys/class/gpio/gpioll4/value //The GPIO will output

root@rk3576-buildroot echo 114 > /sys/class/gpio/export
root@rk3576-buildroot echo "out" > /sys/class/gpio/gpioll4/direction

root@rk3576-buildroot echo @ > /sys/class/gpio/gpioll4/value
root@rk3576-buildroot: echo 1 > /sys/class/gpio/gpioll4/value
root@rk3576-buildroot:

Other GPIO use same test method.

7.14 Camera

* View camera device node.

# grep /sys/class/video4linux/v*/name | grep mainpath

root@rk3576-buildroot:/# grep "" /sys/class/video4linux/v*/name | grep mainpath
/sys/class/video4linux/video33/name:rkisp_mainpath4linux/v*/name | grep mainpath

/sys/class/video4linux/video42/name:rkisp_mainpath
root@rk3576-buildroot:/#

- Execute follow command to test single-camera preview.

# gst-launch-1.0 v412src device=/dev/video33 !

video/x-raw, format=NV16,width=1920,height=1080, framerate=25/1 ! waylandsink
Or

# gst-launch-1.0 v41l2src device=/dev/video42 !

video/x-raw, format=NV16,width=1920,height=1080, framerate=25/1 ! waylandsink
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root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video33 !
video/x-raw,format=NV16,width=1920,height=1080, framerate=25/1 ! waylandsink
Setting pipeline to PAUSED ...
Using mplane plugin for capture
Pipeline is live and does not need PREROLL ...
Pipeline is PREROLLED ...
Setting pipeline to PLAYING ...
New clock: GstSystemClock
114.721960] rkisp_hw 27c00000.isp: set isp clk = 396000000Hz
114.722553] rkisp rkisp-vire: virtual isp@ 3840x2160 using frm buf
114.723175] rkcif-mipi-lvds: stream[@] start streaming
114.726903] rkcif-mipi-1lvds: Allocate dummy buffer, size: 0x01028000
114.727036] rockchip-mipi-csi2 mipi@-csi2: streamon, src_sd: 00000000edab2af0, sd_name:rockchip-csi2-dphye
114.727047] rockchip-mipi-csi2 mipi@-csi2: stream ON
114.727079] rockchip-csi2-dphy@: dphy@, data_rate_mbps 892
114.727498] rockchip-csi2-dphy csi2-dcphy@: csi2_dphy_s_stream stream on:1, dphy@, ret @
114.727510] imx415 2-0036: s_stream: 1. 3864x2192, hdr: @, bpp: 10
114.805145] (0©x27c80000)MIPI_CSI2 ERR2:0xf0000
114.837587] rkcif-mipi-1lvds: Warning: vblank need >= 1000us if isp work in online, cur 859 us
114.870983] rkcif-mipi-1lvds: Warning: vblank need >= 1000us if isp work in online, cur 859 us
114.870990] use of bytesused == @ is deprecated and will be removed in the future,
114.871063] use the actual size instead.
Redistribute latency...
[20:25:15.475] seeing the first app
0:00:10.3 / 99:99:99.

- Execute follow command to take a video.

# gst-launch-1.0 v412src device=/dev/video33 num-buffers=100 ! \
video/x-raw,format=NV12,width=1920,height=1088,framerate=30/1 ! \
videoconvert ! mpph264enc ! h264parse ! mpdmux ! \

filesink location=/tmp/h264.mp4

- Execute follow command to take picture.

# gst-launch-1.0 -v v412src device=/dev/video22 num-buffers=10 ! \
video/x-raw,format=NV12,width=1280,height=800 ! mppjpegenc ! \
multifilesink location=/tmp/test%05d.jpg
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7.15 Video Playback

(1) The directory for the built-in video testing scripts in the system: /rockchip-test/video

root@rk3576-buildroot:/# 1ls /rockchip-test/video/

test_gst_multivideo.sh test_gst_video_fps.sh video_stresstest.sh
test_gst_video.sh test_gst_video_maxfps.sh video_test.sh

Simply execute the script.

root@rk3576-buildroot:/# ./rockchip-test/video/test_gst_video.sh

Setting pipeline to PAUSED ...

Pipeline is PREROLLING ...

Redistribute latency...

mpp[1568]: mpp_info: mpp version: ab796560 author: Herman Chen  2024-12-30 docs: Update 1.0.8 CHANGELOG.
mpp[1568]: mpp_info: mpp version: ab796560 author: Herman Chen  2024-12-30 docs: Update 1.0.8 CHANGELOG.
mpp[1568]: mpp_info: mpp version: ab796560 author: Herman Chen  2024-12-30 docs: Update 1.0.8 CHANGELOG.
mpp[1568]: mpp: unable to create enc vp8 for soc rk3576 unsupported

mpp[1568]: mpp_info: mpp version: ab796560 author: Herman Chen  2024-12-30 docs: Update 1.0.8 CHANGELOG.
mpp[1568]: mpp_info: mpp version: ab796560 author: Herman Chen  2024-12-30 docs: Update 1.0.8 CHANGELOG.
Redistribute latency...

mpp[1568]: h264d_api: is_avcC=1

Pipeline is PREROLLED ...

Prerolled, waiting for async message to finish...

Setting pipeline to PLAYING ...

Redistribute latency...

New clock: GstSystemClock

0:00:01.8 / 0:00:29.5 (6.3 %)

(2) Play the video using Google Chrome.

* Google Chrome supports video playback up to 4K at 60Hz, with support for the
following decoding formats: VP8, H.264, H.265, VP9, and AV 1.

* However, it is only compatible with certain H.265 video files.

Execute the following command to play the video using Google Chrome:

# chromium /mnt/sdcard/4k.mp4

Command explanation:
* chromium: Launches the Chromium browser.
* /mnt/sdcard/4k.mp4: The media file path to be played.
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root@rk3576-buildroot:/# chromium /mnt/sdcard/4k.mp4

[1625:1643:1220/120107.505014:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1625:1643:1220/120107.505194 :ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix"

[1625:1643:1220/120107.505484 :ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1625:1643:1220/120107.505563 :ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1625:1643:1220/120107.556509: ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix"

[1625:1643:1220/120107.556585: ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1625:1644:1220/120107.598805: ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1625:1640:1220/120107.598919: ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix"

(process:1625): GLib-GIO-CRITICAL **: 12:01:07.602: g_settings_schema_source_lookup: assertion 'source !=
NULL" failed

[1625:1625:1220/120107 .704406:ERROR:0bject_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:
[1625:1625:1220/120107.704451:ERROR:object_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:
[1625:1641:1220/120107.704673:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:
Unknown address type (examples of valid types are "tcp" and on UNIX "unix")
[1625:1718:1220/120107.726120:ERROR:0object_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.Properties.Get: object_path= /org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service
files

[1625:1718:1220/120107.726576:ERROR:0object_proxy.cc(576)] Failed to call method:
org.freedesktop.UPower.GetDisplayDevice: object_path= /org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service
files

[1625:1718:1220/120107.727060:ERROR:0bject_proxy.cc(576)] Failed to call method:
org.freedesktop.UPower.EnumerateDevices: object_path= /org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service
files

[1625:1625:1220/120107.731131:ERROR:0object_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:

(3) Use the gst-play-1.0 command to play the video.

device=hw:0,0"

Command explanation:
» /mnt/sdcard/4k.mp4 : The media file path to be played.
--audiosink="alsasink device=hw:0,0": Specifies the audio output device as hw:0,0.

root@rk3576-buildroot:/# gst-play-1.0 --videosink="waylandsink fullscreen=true" /mnt/sdcard/4k.mp4
--audiosink="alsasink device=hw:0,0"

Press 'k' to see a list of keyboard shortcuts.

Now playing /mnt/sdcard/4k.mp4

Redistribute latency..

Redistribute latency...

Redistribute latency...

Redistribute latency...

Redistribute latency...

0:00:00.9 / 0:04:35.0

7.16 HDMI IN

After connecting the HDMI OUT port of the source device to the HDMI IN port of the

SBC3576, The log will show:
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root@rk3576-buildroot:/# [ 60.102582] m@3_b_tc35874x 4-000f: tc35874x_format_change: New format:

1920x1080p60.00 (2200x1125)

then execute the following commands to start the preview.

¢ Video Preview:

root@rk3576-buildroot:/# gst-launch-1.0 v41l2src device=/dev/videoll !
video/x-raw,format=NVvV12,width=1920,height=1080, framerate=30/1 ! waylandsink
Setting pipeline to PAUSED ...

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 70.912005] rkcif-mipi-lvds3: stream[@] start streaming

[ 70.914604] rkcif-mipi-1lvds3: Allocate dummy buffer, size: 0x003f5000

[ 70.928892] rockchip-mipi-csi2 mipi3-csi2: stream on, src_sd: ©0000000a33972d5,
sd_name:rockchip-csi2-dphy3

[ 70.928922] rockchip-mipi-csi2 mipi3-csi2: stream ON

[ 70.928959] rockchip-csi2-dphy3: dphy3, data_rate_mbps 620

[ 70.928999] rockchip-csi2-dphy csi2-dphy3: csi2_dphy_s_stream stream on:1, dphy3, ret @

[ 70.934019] rkcif-mipi-lvds3: ERROR: csi size err, intstat:0x1000001, size:0x0,0x0,0x0,0x0, cnt 1
Redistribute latency...

0:00:02.2 / 99:99:99.

* Capture Audio from HDMI Output:

Parameter Description:
root@rk3576-buildroot:/# cat /proc/asound/cards
@ [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388

rockchip-es8388 /* Headset audio output */
1 [rkhdmiintc35874]: simple-card - rk,hdmiin-tc358749x-codec

rk,hdmiin-tc358749x-codec /* HDMI RX audio output */

2 [rockchipdp@ : rockchip-dp® - rockchip-dp@
rockchip-dp@ /* DP audio output */
3 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi

rockchip-hdmi /* HDMI TX audio output */
root@rk3576-buildroot: /#
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