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1.Introduction

1.1 Overview

The EM3576 development board is equipped with the RK3576 processor, featuring a
quad-core Cortex-A72 and a quad-core Cortex-A53 architecture, providing powerful
computing performance for smart devices and edge computing.

It includes a 16MP ISP that supports HDR, dehaze, sharpening, and other image
optimization algorithms to enhance image quality, making it ideal for high-quality
camera applications. The integrated Al computing unit supports popular neural network
frameworks and offers robust inference capabilities to meet Al application needs.

The video decoder supports up to 8K@30fps and 4K@120fps, while the video encoder
supports up to 4AK@60fps. 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.
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1.2 Product Parameters

Basic Parameters

SOC RK3576

* Octa-core 64-bit architecture (Quad-core Cortex-A72 +
CPU

Quad-core Cortex-A53)

* 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 INT8 operations.
NPU
* Supports int4, int8, int16, FP16, BF16, TF32 operation

* Supports up to 8BK@30fps for H.265/HEVC, VP9, AVS2,
and AV1 video decoding
* Supports up to 4AK@120fps for H.265/HEVC, VP9, AVS2,
Decoder
Video and AV1 video decoding
* Supports up to 4AK@60fps for H.264/AVC and MVC video

decoding
Encoder * Supports H.264/H.265 video encoding up to 4AK@60fps

RAM 2GB LPDDR4X
ROM 32GB eMMC
Support system Android, Debian, Buildroot

Hardware Parameters
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* Support 1x M.2 PCle2.1 SSD
Extended Storage * Support 1IXSATA
* Support 1x MicroSD Card
* Support 1x HDMI2.1 output, up to 4AK@120fps
Display * Support IxMIPI output, up to 2560x1600@60fps
* Support 1x DP AIT mode output, up to 4AK@60fps
* Support 1x HDMI TX audio output
Audio * Support 1x DP AIT mode audio output
* Support 1x Headphone output/input

* Support 1xUSB2.0

. * Support 1x USB3.1 Type-C (ADB/USB/DP AIT)
* Support 1x Gigabit Ethernet
Network
* Support 1x WIFI/BT module
Camera * Support 12xAHD
» Support IXxCAN
Peripheral * Support 1xRS485
communication - Support 2xUART
» Support 1xSPI
Other parameters Support 1xDebug, 1IXRTC

Electrical Parameters

Power supply input
12VI3A
voltage
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RTC input voltage 3V/0.6uA
Operating temperature ~ 0~70°
Storage temperature -40~85°
Structural Parameters
Core board dimensions = 57.5mm x 44.0mm

Motherboard
170mm x 120mm
dimensions

1.3 Hardware Interface Introduction

Powerin 12x AHD HDMI
DC 12V

LYY Y. Y. N

Powerin
DC 12V —
| O1—— USB Host
Power Type-C
SATA Power —QO Y & et p il me ue 8, 5 MIC
Reset £ Line in
Recovery
SATA Line out
RTC g RS485
$ CAN
WIiFi&BT : gt o
vz 3824} | Micro SD

MiP 1081

SPI UART | GPIO MIPIDSI NFC M.2
Debug RGB

Interface parameters

Power in oc 12y 12V DC power input interface
12x AHD 12-channel AHD camera input interface
HDMI HDMI2.1 TX interface

8
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Ethernet Gigabit Ethernet RJ45 interface
USB Host USB2.0 Host interface
Type-C USB Type-C interface, OTG download interface
MIC Microphone input interface
Line in Audio line-in interface
Line out Audio line-out interface
RS485 RS485 communication interface
CAN CAN communication interface
Micro SD Micro SD card slot
M.2 M.2 interface for connecting SSD
RGB RGB interface
NFC NFC interface
MIPI DSI MIPI DSI interface
GPIO General Purpose Input/Output pins
Debug debug the serial port
* UART10, TTL level serial interface
UART
* UART11, TTL level serial interface
SPI SPI interface
WIFI&BT WIFI&BIluetooth module
RTC RTC coin cell connector
SATA SATA interface
Recovery Recovery key
Reset Reset key
SATA Power SATA Power interface, 5V
Power Power key
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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
1 RK Driver Assitant  Driverlnstall.exe OT.G USB driver installation
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_v5.1.1/Driverinstall.exe.
Step 2: To avoid driver conflicts, click “Uninstall Driver” to uninstall the driver.

A& RK Driver Assitant

Install Driver E'nsta]l Driver

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

& REK Driver Assitant

Install Driver Ininstall Driver

[

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

10
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driver was successfully installed.
v & DESKTOP-JRUOUEN

v || Class for rockusb devices
B? 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.

= =) ADMINISTRATOR
+ HB Acronis Devices
= \> Class for rockusb devices
\}‘- USE download gzadget

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.

SPC’ ¥ ADNINISTRATOR

+ HB Acronis Devices
- \>Class for rockush devices
\> Rockusb Device

2.2 Install CH9102X Driver

2.2.1 How to Connect the Serial Port Tool

RXD : SR

TXD ®

GND

3.3V [}

RX @ o @®RXD
Board TX ."'H\-.TXD USB-to-UART Adapter
I GND@-------- @ GND :

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.
3Vv3 No need to connect.

11
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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.
# DriverSetup(X64) — - [E=nn=n x|
Device Driver Install / UnInstall
Select INF CH343SER. INF -
UCH.CN
LHSIALL |__ USB-ENHANCED-SERIAL-A CH342

UNINSTALL

HELP

|__ e5/85/2822, 1.61.2822_05

ﬁ DriverSetup(X64)

Device Driwver Install / UnlInstall

Select INF CH343SER.INF

DriverSetup ﬁ

INSTALL

| Driver install success!
UMINSTALL '

pe2z2.65

HELP

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

Manager ports with unique serial port assigned.

= Device Manager

mﬁlg

File  Action View Help

&= T2 H= 8 F%S

s -F Network adapters

475 Ports (COM & LPT)

| .5 USB-Enhanced-SERIAL CHO102 (COM3)
Y37 USB-SERIAL CH340 (COML4)

S FTEDWIED (LPTL)

S EiEEO (com)

|

12
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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.

& not connected - SecureCRT — O X
=

File Edit View Options Transfer Script Tools Window Help
363 = [] 2 X [Enter host <Alt+R> Iy 8 44 [ Cg o 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.

13
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not connected - SecureCRT
Fle Edit View Options Transfer Script Tools Window Help

2] [zl (] 2] %] Enter host <Alt+R> 2y (R 38 | [a Ed B

Quick Connect

Protocal:

Hostname:

Port:

Authentication
[~]Password
[ZIPublickey
[#]keyboard Interactive
[~]GssaPT

[ show quick connect on startup [] 5ave session
[Jopenin a tab

o[ Canel |

Ready 00 0 Rows, 0 Cols CAP NUM .

Step 5: Configure as shown in the following figure.

not connected - SecureCRT
Fle Edit View Options Transfer Script Tools Window Help

Quick Connect

povct

Port: coM3 ~ Flow Control

s Coress

[rTsfcTs
oua b Do
P

s

[ show quick connect on startup [#] save session
[Jopenina tab

Ready 0,0 0 Rows, 0 Cols CAP NUM .

Step 6: After clicking “Connect” button, the terminal serial interface will be

successfully accessed.

14
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serial-com3 - SecureCRT - O *
File Edit View Options Transfer Script Tools Window Help
Q%}mg&E-"'.e'-‘:'s-_-:;-_—:.:s = 34 _ﬁeﬁd ﬁl% ? o | = 5
« serial-com3 x 4 b
~
w
Ready Serial: COM3, 1500000 1, 1 24 Rows, 80 Cols  VT100 CAP MUM

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.

15
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Step 2: Connect one end of the Type_C 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.

(3

Power in

J

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

“Found one LOADER Device”.

_» RKDevTool v3.32

- X
Download Tmage Upgrade Firmware Advanced Function
3 O | Storage Address Hame Fath
M G0N0 leadsr . woskdevifinileaderAllbin
z | 0x00000000  perameter | .. \rookdeviperameter. txt
3 | 000004000 uboot . wrockdeviuboot. img
4 |[v 000006000 misc rockdevimisc. img
5 | [v 0200003000 boot . wrockdevhboat. ing
6 |[v 000028000 | recover v . \rockdevirecovery. img
T | 000068000 backup
g |[v 001C 78000 sem \rockdevhoem img
a | [v 0200073000 rootfs .. 'rockdevirootfs. ing
10 | v 0:01CB3000 userdata | .. Ywockdevhuserdata img
Loader .~ Run || swch | DevPamton | | Clear
[Jwrite by Address
[ Found One LOADER Device |/t :ioa: S

3.1.1.2 Software

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

debug terminal or adb shell.

16
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# 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.

GND (c1108)

CR Vi
i i)

BOOT_SARADC_VINO
(R1103)

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

v RKDevTool v3.32 - s
Download Image pgrade Firmeare Advenced Function
4 | O Storage iddresz Hame Fath
o 000000000 loader . wockderWlimilosderAllBin
2 | v 000000000 parameter | .. 'wrockderlparameter. txt
3 v 0:00004000 uboot Yrockder im
2 v 000008000 mize . wockder
5 v 0:00008000 baot Yrockder
6 || 000028000 | recover: v Yrockderire . img
T | 000065000 backup
g || 0:01C78000 sem . rockdewloem. img
9 v 000075000 rootfs . wockder\rootfs. ing
10 | [« 0:x01CEB000 uzerdata | .. Yrockderluzerdata img
1GEEEs | Run || swien | DevParon | Clear
[]Write by Address
[ Found One MASKROM Device |/ msmm =

3.2 Burn firmware

Environment: Windows OS (Operating System).

17
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3.2.1 Burn Update.img Firmware

Step 1: Unzip RKDevTool.rar on Windows.
Step 2: Open RKDevTool\RKDevTool_Release\RKDevTool.exe.

'y RKDevTool v3.32 — *

Download Inaze Upgrade Firmnware Advanced Funotion

4 | O Storage Address Hane Path

i lesder weckdevWfinileaderAll bin
lz | ¥ Dx00000000 parameter “rockdeviparameter. txt
3 |¥ 0x00004000 uboot “rockdeviuboot. ing
4 | 0x00006000 mise ‘rockderimise. ing
s | 000008000 beot ‘rockdevhboot. img
6 |7 0x00025000 recovery ‘rockderrecovery. ing
7 | 000063000 backup
5 |V 0x01C75000 oem \rockdevhoem. img
s | ¥ 000073000 rootfs ‘rockderiroatfs. ing
10 | [« 0x01CE2000 uzerdats rockdeviuserdata. ing
Loader: Run Switch Dev Partition Clear

[ write by Address

| No Devices Found e

Step 3: Switch to loader mode. (How to Enter Loader Mode)

'y RKDevTool v3.32 — X
Download Image Upgrade Firmware Advanced Function
3 O | Storage Address Hame Fath
~ U loader | rockdevlindloaderAll bin
2 |V 000000000 parameter | .. 'rockdev'parameter. txt
3 | 0200004000 uboot .. rockdeviuboot. img
4 |V 0x00006000 mise .. rockdevimise. ing
| v DaeO000SE000 boot rockdeviboot. img
6 | v 000028000 recovery ‘rockdev'recovery. img
i 000065000 backup
5 |V 0x01C75000 oem . rockdevhoem. img
a |[v 000075000 rootfs . wrockdevirootfs. ing
10 | v D501 CESO00 userdata rockdeviuserdata img
Loader Run Switch Dev Partition Clear
[JWrite by Address
| Found One LOADER Device |/t ‘LOAER =

Step 4: Click Upgrade Firmware -> Firmware, select update.img, then click

Upgrade to flash.

18



ﬁ BOARDCON

uEmbedded Design Customize the embedded system based on Your Idea

RKDevTool v3.32 — x
: 1)
Doveload Tnage hivanoed Function Tost Tovics Start
Test Device Success
) Check Chip Start
ATl || ShiED Check Chip Success
) [5) Get FlashInfa Start
Get FlashInfa Success
Fw Ver: Loader Ver Chip Info Prepare TDB Start
Prepare IDB Success
: E: 43576\ Inages update=debian, ing ‘ Download IDB Start
Riat | Townload IDE Success
Dowrload Firnwere Start
Download Firnwere{1008). .
Dowrload Firnwere Sussess
Found One ADB Device i T ¥

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.

+ RKDevTool v3.32 — X

Download Image Upgrade Firmware Advanced Function

# 9 Storage Address Fan= Fath
r [0x00000000 | loader

2 ' 0x00000000 paramater \rockdeviparameter. txt
3 0x00004000 uboot - Arockderiuboot. ing
4 I 0x00006000 mise .rockderimise. img
5 v 0x00008000 boot E: 43576 Inagesiboot—sata. ing
[ | 0::00028000 recovery \rockdevirecovery img
[ | 0:00088000 backup
s I 0x01C76000 oem rackdevhoem. ing
s | 000076000 rootfs irockdevirootfs. ing
10 0x01CES000 nserdata .rockderiuserdata. img
2]

Loader Switch Dev Partition Clear

o Write by Address

| Found One LOADER Device | LRI ATEE ~

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

19
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'y RKDevTool v3.32 — x
Download Inage Upgrade Firmware Advanced Function Test Device Start
Test Device Success
[ | Start to dewnload boot-sata. ..
# | O/ Storage Address Hame Path Dowrload boot-sata... (1008}
T GESOCo0000 e S R IS Devilosd e O

z |[C 0200000000 | parameter | .. '%rockdeviparameter. txt

3 | 0200004000 nboot . rockdeviaboot. ing

¢ O 0200006000 mise rockdevimise. img

5 |7 0x00005000 boot E 435761 Inages boot—sata. ing

6 [ 000025000 recovery .wrockdevirecovery. ing

i | 0200065000 backup

& |[T [se011 £ 7E000 nem rockdevhoen. i

a | 0500078000 rootfs rockdev:

10 [ 0501CES000 userdata ‘rockder

L [ Run ]| switen | | DevPattion | | Clear

[ write by Address

| Found One ADB Device [1-17 csap =

@ 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.

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 ToolkKits

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

20
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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 apt-get install git ssh make gcc libssl-dev 1iblz4-tool libmpc-dev

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

sudo apt-get install cpp-aarch64-linux-gnu g++-aarch64-linux-gnu

R - T - -2

sudo apt install python2 python-is-python3

5.Compile Source

@O The Debian system, Buildroot system use the same SDK source package.
(@The difference is in the rootfs.img, resulting in different filesystem building steps, while all other
steps remain the same.

Step 1: Unzip the Source

To extract the source files, execute the following commands:

$ tar xvfj rk3576_linux6.1_sdk_*.tar.bz2
$ cd rk3576_linux6.1 sdk

Step 2: Configure the Compiled Board

To configure the board, execute:

$ ./build.sh lunch

21
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AR Rockchip Linux SDK ##HHHHEHEHHHHEE
Manifest: rk3576_linux6.1_release_v1.0.1_20240920.xml
Log colors: message notice warning error fatal

Log saved at /home/qinxueqin/3576/1linux/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_v1@_defconfig
rockchip_rk3576_multi_ipc_evbl_v10_defconfig
rockchip_rk3576_testl_v10_defconfig
rockchip_rk3576_test2_v10_defconfig

. rockchip_rk3576_vehicle_evb_v10_defconfig

1.
2.
3.
4.
5.
6.
7.
8.
El

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:

$ ./build.sh uboot

Step 4: Compile Kernel

To compile kernel, execute the following command:

$ ./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.
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$ 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.

6.Debilanl?2 Test

Account: linaro

Password: linaro

6.1 Serial Terminal

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

output boot information. The default baudrate is 1500000.
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serial-com8 - SecureCRT - O X
File Edit View Options Transfer Script Tools Window Help
iﬁ@m@@Enterhnst<ilt+R> Cy [ 48 %%H @%’ @ @ N
4 I

Ivserial-coms xl

10.445499] Bluetooth: MGMT ver 1.22

L

L

L

L

[ oK
[ ok ] started lightdm.service - Light Displa
[ ok ] Reached target
starting
L
Unable to connect to X server
root@linaro-alip:/# [
violation

[ 15.847232] Freeing drm_logo memory: 2768K

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:/# |

10.334103] rtk_btcoex: BTCOEX Tmp_subver Oxcbcd

Starting bluetooth.service - Bluetooth service...
oK ] started bluetooth.service - Bluetooth service.

ok ] Reached target bluetooth.target - Bluetooth Support.

] Finished console-setup.sergkX Om - Set console font and keymap.
starting 'I'iathtdl. service - Li ?ltht Display Manager...
Manager.
raphical.target - Graphical Interface.
g systemd-update-utgkRecord Runlevel Change in UTMP...
oKk ] Finished systemd-update-ut£k- Record Runlevel change in UTMP.
[  10.693115] ttyFIQ TTyFIQO: Tty _port_close start: TLy->Count = 1 port count = 2

12.979757]1 mali 27800000.gpu: Clearing BASE_MEM_UNCACHED_GPU flag to avoid MmA

[ 15.437325] systemd-journald[318]: File /var/log/journal/380bdc39b50b4Ta795719908316800el/user-1000
.journal corrupted or uncleanly shut down, renaming and replacing.

[ 19.431845] platform mtd_vendor_storage: deferred probe pending

Ready

Serial: COMB8, 1500000 34, 21 34 Rows, 102 Cols ¥T100

CAP NUM

6.2 Display

The EM3576 supports dual independent displays, with default support for MIP1 DSI and

HDMI interfaces, and also includes asynchronous display capabilities, along with

support for DP AIT functionality.

HDMI

The display effect diagram is as follows:
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6.3 USB Type-C

o =]
USB Type-C
(ADB/USB/DP)
Features Supported by the Type-C Interface:
* Reversible Design: Allows insertion in either orientation for user convenience.
* Data Transmission Roles: Supports flexible designation of host and device roles.

» Multiple Protocol Support: Compatible with USB 3.0 and DisplayPort, enabling

high-speed data transmission.

6.3.1 ADB

Step 1: Connect the board and PC host with Type-C cable.

25



ﬁ BOARDCON

uembedded Design Customize the embedded system based on Your ldea

USB Type-C
(ADB/USB/DP)

USB Type-C ; USB-A

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

6.3.2 Type-C to USB

Step 1: Connect the Type-C to USB converter to the Type-C port of the development

board, and then insert the USB flash drive into the USB port of the docking station.
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USB Type-C
(ADB/USB/DP)

‘N\/- =

USB3.0 HDMI DisplayPort

Step 2: After inserting the USB flash drive, if it is recognized successfully, an icon will

appear on the desktop. Users need to click the icon in order to access the files on the
USB flash drive.

3 Applications - ] PKBACK# 001 - Thunar - ] g ) 29251218 jinarg)

PKBACK# 001 - Thunar
File Edit View Go Bookmarks Help

File System { > A @ P imediafinaro/PKBACK# 001/

Places

- Computer

Gy linaro
p(— Desktop 3588_gms Alarms

i Trash _- = ==

Devices

e A A

= File System Android AnTuTu apk

e A A

PKBACK#
01 B PkBACK# 001 &

Audiobooks com3566 compact3566

31 folders | 20 files: 1.6 GiB (1,763,212,412 bytes) | Free space: 2...

6.3.3 DP Alt Mode

DisplayPort Alternate Mode (DP Alt Mode) is a technology that facilitates the
transmission of DisplayPort video signals through a USB Type-C interface. It enables
devices to output video and audio via a USB-C connection without requiring a dedicated
DisplayPort connector. This allows users to connect a display using a single USB-C port

while transmitting video, audio, and additional data.
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(ADB/USB/DP)

<&

pr -,
;N\/- ==

USB3.0 HDMI DisplayPort
Currently, Boardcon has conducted the following output tests:

e

* Type-C to HDMI: Supports 3840x2160p60 resolution.
* Type-C to DisplayPort (DP): Supports 3840x2160p60 resolution.

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.
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root@linaro-alip:/# [ 579.496422] rk_gmac-dwmac 2a230000.ethernet endl: Link is Up - 1Gbps/Full - flow control

rx/tx
[ 579.496572] IPv6: ADDRCONF(NETDEV_CHANGE): endl: link becomes ready

Step 2: View network interface information.

# ifconfig

root@linaro-alip:/# ifconfig
endl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.216 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::d9%ee:fef5:287e:a836 prefixlen 64 scopeid 0x20<1link>
ether b2:ef:e7:4f:bf:85 txqueuelen 1000 (Ethernet)
RX packets 370 bytes 41403 (40.4 KiB)
RX errors @ dropped 8 overruns @ frame @
TX packets 153 bytes 13818 (13.4 KiB)
TX errors © dropped © overruns @ carrier © collisions ©
device interrupt 64

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

verify it through the following command method.

# ping -I endl www.armdesigner.com

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

PING www.armdesigner.com (67.222.54.196) from 192.168.0.216 endl: 56(84) bytes of data.

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=194 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=192 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=193 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=48 time=193 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=192 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=48 time=193 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=7 tt1l=48 time=196 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=8 ttl=48 time=193 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=9 ttl=48 time=193 ms

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=10 ttl=48 time=192 ms
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=11 tt1=48 time=193 ms
~C

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

11 packets transmitted, 11 received, 0% packet loss, time 10015ms

rtt min/avg/max/mdev = 192.094/192.977/195.780/0.990 ms

6.5 USB Host

The USB host can be used to connect devices such as USB mouse, USB keyboards,

USB flash drives, and other USB peripherals.

USB2.0

After connecting the USB flash drive, if the device is successfully recognized, an icon
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will appear on the desktop. Users need to click the icon in order to access the files on the
device.

¥ Applications - ] 5488-0CF6 - Thunar

A 0 O 05 finaro

(il 5488-0CF6 - Thunar
File Edit View Go Bookmarks Help
{ > A @ M imediaflinaro/5488-0CF6/
Places

_— -
-Compulev

iy linaro

7 Desktop 3588-gms

adb
& Trash _ _
Devices

2 File System

Android
__ 250 GB Volume

Audiobooks
32GB Volume & - s
B 6268 volume &

debianl2 Documents Download

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

250 GB
Volume

6.6 SATA (Multiplexed with USB Host)

The SATA on Debian 12 only supports the ext4 format.

Step 1: Connect the sata and sata power, then power on.

SATA Power SATA
DC 5V

Step 2: If the SATA device is successfully recognized, an icon will appear on the

desktop. Users can click the icon to access the SATA device.
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¥ Applications = ] 6f3d3f51-60cc-4b71-b3... | | O ¢ %5 linaro

P-‘ 6f3d3f51-60cc-4b71-b399-6789c92a9fe9 - Thunar
File Edit View Go Bookmarks Help

{ D> A @ P /imediafinaro/6f3d3f51-60cc-4b71-b399-6789c92a9fed/

Places = = = =
- Computer

(i linaro
P Desktop
[ Tresh

4KP25 4KP30 4KP50 4KP60

Devices
3 File System

B 120 GB Volume

4 folders | Free space: 96.2 GiB

EEEPaT

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 extd4 /dev/sda

The update.img supports USB host functionality by default. If SATA functionality is required,

users need to reflash the kernel image: boot-sata.img.

6.7 SD Card

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

Micro SD

Step 2: After inserting the SD card, if it is recognized successfully, an icon will appear
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on the desktop. Users need to click the icon in order to access the SD card.

# Applications - ™ 5838-3452 - Thunar - all 9 ) 20341218 jinarl

™ 583B-3452 - Thunar

File Edit View Go Bookmarks Help

{ > A @ P imediafiinaro/5838-3452/

Places
= =
- Computer

—y linaro
&
P Desktop
& Trash ;. =

Devices

Alarms Android Audiobooks

o File System

Documents Download
250 GB Volume

M 32 GBVolume & f

"1 62GB Volume &
LOST.DIR Movies

15 folders | Free space: 30.0 GiB

6.8 M.2 NVME SSD

The SSD on Debian12 only supports the ext4 format.

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

Users can click the icon to access the SSD device.
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¥ Applications = ™) a0bf9a7b-d493-47a8-87... [ dl §) ¢ *°%55® inaro

(= a0bf9a7b-d493-47a8-87a5-e7ce3dc2b981 - Thunar

File Edit View Go Bookmarks Help

File System { > A @® P /mediafiinaro/a0bf9a7b-d493-47a8-87a5-e7ce3dc2b981/

Places
- Computer
(i linaro
) Desktop

e e e e

4KP25 4KP30 4KP50 4KP60
& Trash
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/nvme@nl

6.9 WiFi & Bluetooth

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

Antenna WiFi1 WiFi2 BT

6.9.1 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.
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¥ Applications

File System

Boardcon
ChinaNet-T5Ay

ChinaNet-T5Ay-5G

Device,

DIRECT-
EZVIZ_BE4401587

HYLS_2

HYLS_5G
LYB-2.4G

LYB-5G
32 GB
Volume

SSY

SZGX

XYLX-Shoeroom

a60-7841

SSYFMAK

| @2 ) @ 20355510 linaro)

ETHERNET NETWORK
Wi-Fi NETWORKS (P2P0)

Available networks

Wi-Fi NETWORKS (WLANO)

Available networks 3
Connect to Hidden Wi-Fi Network..
Create New Wi-Fi Network.

VPN Connections

ap_199173

4A-HP Laser 136w

46

111 - -1 111 3

Step 2: Select the SSID from the list of available networks and enter the password.

Passwords or encryptio
Fi network “Boardcon”.

= Wi-Fi Network Authentication Required A X

Authentication required by Wi-Fi network

n keys are required to access the Wi-

Wi-Fi adapter p2p0 -

Password | 0000000000000000| 2
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.
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¥ Applications

[l | © 20241218 |inarg

62 GB
Volume

32GB
Volume

250 GB
Volume

EEEDHxM

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

mtu 1500
len 1000 (Ethernet)

0 overruns 0 carrier 0 colli

wlan0O: fla 4 UP, BROA T, RUNNING, MULTI > mtu 1500
inet 192.168.0.217 netmask 255.255.255.0 broadcast 192.168.0.255
i £ o S e pr en 64 link>
x ) 0 (Ethernet)

(2) Network connection test.

# ping -I wlan® www.armdesigner.com
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-

6.unifi
.unifi
.unifiedlay
.unifi
.unifi
nifi
.unifi
.unifie

i
i
i
i
i
ic
i
i
i
i

10 pa
rtt min/a

6.9.2 Bluetooth

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

¥ Applications

£ Bluetooth Devices l & J0 2955351 linarg

e
-

File System

0 Bluetooth Devices
Adapter View Help

Q search o

32GB
Volume

. /A\6.47 KB 0.00 B/s\/1.88 KB 0.00 8/s

250 GB
Volume

BEaEgdx ™
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 View Help

Q, search
(®) linaro-alip

[ Preferences -,

B Exit

443 KB 0.00B/sW953.00B 0.00 8/s &

36



ﬁ BOARDCON

u €mbedded Design

Customize the embedded system based on Your Idea

H Bluetooth Adapters A - X

linaro-alip

Visibility Setting
Hidden
O Always visible

Temporarily visible

Always

Name

linaro-alip

Step 3: Click Search to start searching and select the available device in the list to pair.

¥ Applications - §) Bluetooth Devices - ‘ 9 <) 20%491121 18 jinaro

e Bluetooth Devices

Adapter View Help
Q search o v — W
OPPO K10 5G

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

Mi Smart Band 6

Miscellaneous
C1:14:88:1E:63:B5

Kang

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

k

A\6.94 KB 0.00 B/s\7.07KB 0.00 8/s () &3

After successful configuration, Bluetooth devices can communicate with each other

directly.

6.10 Audio

The audio input supports two channels: microphone (mic) and Line in, with the

microphone (mic) channel as the default.
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Line Line MIC
out in

6.10.1 Audio input

« Execute the following command to switch to the Line in channel.

1

Item 'Line 1R'
Item 'Line 2R'
Item 'DifferentialR’'
1
-alip:/# amixer -cO cset name='Left PGA Mux' 1
iface=MIXER, nam Left PGA Mux'
type=ENUMERATED, access=rw--- ,values=1,items=3
Item #0 'Line 1L'
Item #1 'Line 2L'
Item #2 'DifferentiallL’'
alues=1

Execute the following command to switch to the microphone (mic) channel.

2

Item #0

Item #1

Item #2 'DifferentialR'

value
root@linaro-alip:/# amixer -c0 cset name='Left PGA Mux' 2
numid=68, iface=MIXER, nam ef GA Mux'

; type=ENUMERATED, acc ,values=1,items=

Item #0 'Line 1L'

Item #1 'Line 2L'

Item #2 'DifferentialL'

valu 2

:/# arecord -D hw:0,0 -f cd -r 44100 -c 2
Recording WAVE 'test.wat : Signed 16 bit Little Endian,
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6.10.2 Audio output

Step 1: View sound card.

root@linaro-alip:/# cat /proc/asound/cards
0@ [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388
rockchip-es8388

1 [rockchipdp@ 1: rockchip-dp@ - rockchip-dpe
rockchip-dp®

2 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi
rockchip-hdmi

Step 2: Execute the following command to set the Line out channel.

// (08-33)
// (0-192)

root@linaro-alip:/# amixer -c@ cset name='Speaker Switch' 1
numid=65,iface=MIXER,name="Speaker Switch'’
; type=BOOLEAN,access=rw ,values=1
: values=on
root@linaro-alip:/#
root@linaro-alip:/# amixer -c@ cset name='Output 2 Playback Volume' 10
numid=60, iface=MIXER,name="0Output 2 Playback Volume'
; type=INTEGER,access=rw---R--,values=2,min=0,max=33,step=0
: values=10,10
| dBscale-min=-45.00dB,step=1.50dB,mute=0
root@linaro-alip:/#
root@linaro-alip:/# amixer -c@ cset name='PCM Volume' 140
numid=56,iface=MIXER,name="PCM Volume'
; type=INTEGER,access=rw---R--,values=2,min=0,max=192,step=0
: values=140,140
| dBscale-min=-96.00dB,step=0.50dB,mute=1

Step 3: Execute the following command to play audio and output it through Line out.

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:

// Line out audio output
// DP AIT mode audio output
// HDMI TX audio output

6.11 RTC

Step 1: Install the coin cell battery.
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Step 2: Set the system time.

# date -s "2024-12-19 14:15:00"

Step 3: Write the system time to the hardware clock.

# hwclock -w

Step 4: Display the current hardware clock time.

# hwclock

root@linaro-alip:
Thu Dec 19 02:16:
root@linaro-alip:
root@linaro-alip:

2024-12-19 14:16:
root@linaro-alip:
2024-12-19 14:16:
root@linaro-alip:
2024-12-19 14:17:

date -s "2024-12-19 14:16:30"
PM UTC 2024

hwclock -w

hwclock

.196019+00:00

hwclock

.107916+00:00

hwclock

.993356+00:00

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

time is saved.

root@linaro-alip:
2024-12-19 14:41:
root@linaro-alip:
2024-12-19 14:41:

root@linaro-alip:
2024-12-19 14:42:
root@linaro-alip:
2024-12-19 14:42:

hwclock

.294090+00:00

hwclock

.702625+00:00

hwclock

.991369+00:00

hwclock

.525379+00:00
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6.12 RS485

RS4ARKR

‘RS485 Adapter!

+5V @
GND@

B @
AO®

Board

USB-to-RS485 Adapter

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

VN
PC

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

serial-com8 - SecureCRT
File Edit

433 5 [ 20 ] Enter host <Al+R~

View Options Transfer Script Tools Window Help

- ] x

EENF - AR M o R =]

serial-com8 - SecureCRT - [m] X
Fle Edit View Options Transfer Script Tools Window Help
451 5 [51 20 ) Enter host <Alt+R> ms BEa =2 @l

+ serial-com8 x}

4 b

+ serial-com6 xl 4 B

or uncleanly shut down, renaming and replacing.
[ 20.871079] Freeing drm_logo memory: 2768K
42.812766] start_addr=(0x20000), end_addr={0x40000),
0x20000), smp_number_max=(16384)
[ 56.877944] start_addr=(0x20000), end_addr=({0x40000),
0x20000), smp_number_max=(16384)
76.813714] start_addr=(0x20000), end_addr={0x40000),
0x20000), smp_number_max=(16384)
[ 105.919651] start_addr=(0x20000), end_addr=({0x40000),
0x20000), smp_number_max=(16384)
[ 147.880441] start_addr=(0x20000), end_addr={0x40000),
0x20000), smp_number_max=(16384)

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:/# [

g/journal/el825118ae67431e9b5ce9ch63a90320/user-1000. journal corrupted .

buffer_size=(
buffer_size=(
buffer_size=(
buffer_size=(

buffer_size=(

v

~

Ready Serial: COMS, 1500000 26, 21 26 Rows, 70 Cols

VT100

C

Ready Serial: COMS6, 115200 1, 1 26 Rows, 63 Cols  VT100

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

reception functionality.

# com /dev/ttyS5 115200 8 @ 1
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serial-com8 - SecureCRT — [m] X serial-com6 - SecursCRT — ] X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
ﬁmm@ﬂEntarhmst<&‘lt+R> EEN Y- - %%5 %t @ @ ﬂmm@g Enter host <Alt+R> EEN Y- %%H %’ @ g
+ serial-com8 x I 4 b |« serial-comé  x L
root@linaro-alip:/# com /dev/ttys5 115200 8 0 1 ~ [Ho7070232KkTKTK Tmmmmmmmm ~

ort = /dev/ttyss

audrate = 115200

cs =8

parity = 0

stoph = 1

[ 174.222245] of_dma_request_slave_channel: dma-names property of nod
e " /serial@2ad80000" missing or empty

[ 174.222320] dw-apb-uart 2ad80000.serial: failed to request DMA, use
interrupt mode

mmmmmmmMmmmmHHmOmOmnn

[ 176.746367] [0] wait finished: 1, 1sr: 96

RECV:

RECV:

RECV:

A
m
n
<
£0/00 00 00 00 00 G0 00 0D

RECV:

232323232k1kTk1

[ 189.338237] [0] wait finished: 1, lsr: 96
ioioio

[ 191.771051] [0] wait finished: 1, 1sr: 96

Ready Serial: COMS, 1500000 26, 1 26 Rows, 70 Cols  VT100 C .|Ready Serial: COM6, 115200 1, 1 26 Rows, 63 Cols  VT100

6.13 CAN

CAN
Step 1: Connect the CAN test tool to the board as shown in the diagram below.

L
H @ i
GND @ 1Oy

USB-CAN

USB-to-CAN Adapter PC

Step 2: Open the CAN test software and set the baud rate to 500000.
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erial-cor ecureCRT - O X - O X
Fle Edit View Options Transfer Script Tools Window Help Help
35 33 (] @1 K Enter host <Alt+R> LA BES FE2Y @ & Sewp 7 M
+ serial-comg > |
1[d MMA Viol at}on1 e h v Ne‘:““":' Drivar CandleAPT
18.495594] Bluetoot 5_open ~ Interfaces
[ 18.495652] Bluetooth: hci_uart_register_dev e Rateiess e
[ 18.496264] rtk_btcoex: open BTCOEX Interface Details Wi?%ushivid 1d508pid 606E8mi_O0#661131
L 18.496318] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb Can Databases
[ 18.500278] rtk_btcoex: BTCOEX hci_rev 0x05a8 .
[ 18.500317] rtk btcoex: BTCOEX lmp_subver Oxcbcd Bitrate m s | ©
[ 18.620620] Bluetooth: MGMT ver 1.22
Unable to connect to X server Sanple Point: B7.5%
root@'hnaro alip:/# [ 20. 967709] Freeing drm_logo memor‘\](: 2768K >
L 3.341230] 5tart addr=(0x20000), end_addr=(0x30000), buffer_size=
), smp,number max=(16384) CanFD Bitrate - [ 8 x
[~ 56.802642] start_addr=(0x20000), end_addr=(0x40000), buffer_size=
0), smp_number_max=(16384) CanFIl SampleFoint -
[ 76. 783338] start_ addr (0x20000), end_addr=(0x40000), buffer_size=
0), smp_number_max=(16384 oo ] foo]
[ 105 788126] start_ addr (0x20000), end_addr=(0x40000), buffer_size=| Optiens confizured by operating systen
%), Smp_ nuthE max=(16 dd ) > end addr¢ > butt zured by op 5 sy — 5
148.815337] start_addr=(0x20000), end_addr=(0x40000), buffer_size= i .
0), smp_number _max=(16384) Dtisten enly node -
One—Shot mod
root@linaro-alip:/# feTehok meds |
Fona] inaro alpivE i Bty | sinale
root@linaro-alip:/# Auto-Restsrt on bus off condition
rgo(@r‘naw,ﬂq‘p;;# Add Network Eemove Hetwork
root@linaro-alip:/#
Cancel
Ready Serial: COMS, 1500000 27, 21 27 Rows, 76 Cols  VT100 ° -

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

serial-com8 - SecureCRT - o X
File Edit View Options Transfer Script Tools Windew Help Help
& <Al > == B
ind B (5] G ) Eoier host <AR-R LBREBE3 TR @ F Tinestaps! [GeIEal Y] 7] sggregate by I0 [ auto scroll

+ serial-com8  x 4 b

Measur

Timestamp Channel Rx/Tx CBN ID Sender Name

8.307025] rtk_btcoex: BTCOEX hci_rev 0x05a8 ~
07058] rtk_btcoex: BTCDEX '\mp suhver oxcbed
53350] Bluetooth: MGMT 1.
8. 493778] rk-pcie ZaZDDOUD chE faW1Ed to initialize host
nable to connect to X server
root@linaro-alip:/# [ 10.323069] systemd-journald[321]: File /var/log/journal/e1825:
5290320/user 1000 journal corrupted or un('\ean'ly shut down, renaming and replacing.
10.760831] Freeing drm_logo memory: 276
17.897181] platform mtd_vendor_storage: dEfErrEd prabe gendwng
36.827215] start_addr=(0x20000), end_addr=(0x40000), buffer_size=(0x20000), smp_m < >
65.764114] start_addr=(0x20000), end_addr=(0x40000), buffer_: smp_nt
94.872755] start_addr=(0x20000), end_addr=(0x40000), buffer_: smp_ni [l x| [Tt Tien & x
37.764119] start_addr=(0x20000), end_addr=(0x40000), buffer_: smp_m | =%
201.831774] start_addr=(0x20000), end_addr=(0x40000), buffer_size=(0x20000), smp_ni [ fine Level

~
]

Message | jadres: iy Fayload

;;ﬁ 15:07:32 info Starting nf o0 foo]

15:07:32 info Listening 1 2 3 4 5 & T8

root@linaro-ali
root@linaro-ali
root@linaro-a;
root@linaro-a;
root@linaro-a;
root@linaro-a
root@linaro-ali
root@linaro-ali /# ip link set can0 down

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

[ 264.487224] IPv6: ADDRCONF(NETDEV_CHANGE): canO: 1ink becomes ready
root@linaro-alip: /# Il v lle N

E [ Extended 0 &R [ Error Fram

ms ALl values are | Send Single

£d on send Repaat

Ready Serial: COMS, 1500000 27, 21 27 Rows, 85 Cols  WT100 CAP NUM Trace

Step 4: Configure CAN as the receiver.

# candump can®

seri - o # | @ cangaroo” - o X
File Edit View Options Transfer Seript Tools Window Help Fle Measurement Irace Window Help

=z . - -
od 3 [5) 5 3 Erer host <AlteR- Ak Bhd ZHL @ 0 Tinestanps: |BelEalicl (] ace-ceate by I [ anto seroll

« serial-com8 x 4 b

Timestamp Channel Rz/Ix CEN ID Sender Name

root@linaro-alip:/# 3
root@linaro-alip:/#

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

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

[ 264.487224] IPv6: ADDRCONF(NETDEV_CHANGE):@ canO: 1ink becomes read
root@linaro-alip:/# [ 296.872526] start_addr=(0x20000), end_addr= (Dxmom)), buffer_s
1ze=(0x20000), smp_number_max=(16384)

root@linaro-alip:/# S 2
root@linaro-alip:/#
root@linaro-alip:/# candump can0 o T
can0 000 [8] 00 00 00 00 00 Q0 00 QO Loz Ebd T LY 8 x
can0 000 [8] 00 00 00 00 00 00 00 00 Time Level Messa ™| jddves: o Payload

can0 000 [B] 00 00 00 00 00 00 00 0O .

can0 000 [B] 00 00 00 00 00 00 00 0O 15:14:26 info Send [(

can0 000 [B] 00 00 00 00 00 00 00 0O 151427 info Send [( oo} oo

can@ 000 [8] 00 00 00 00 OO QO 00 QO s e d 1tz 3 4 & 6 7 8

can0 000 [B] 00 00 00 00 00 00 00 0O 151427 info Send [( - tende e B

can0 000 [B] 00 00 0O 00 0O 00 00 0O 151428 info Send [( A BE (WS

can0 000 [8] 00 00 0O 00 0O 00 00 0O i :

can0 000 [8] 00 00 0O 00 0O 00 00 0O 15:14:28 info Send [(

can0 000 [8] 00 00 0O 00 0O 00 00 0O y inf

can0 000 [8] 00 00 00 00 00 00 00 00 15:14:28 inte Send [C

can0 000 [8] 00 00 0O 00 0O 00 00 0O 151428 info Send [¢

can0 000 [8] 00 00 00 00 0O 0O 00 0O 15:14:20 info Send [t ¥
>

s All values sre | Send

ngle

send Kepeat

Ready Serial: COMS, 1500000 27, 1 27 Rows, 85 Cols  VT100 CAP NUM Trace

Step 5: Configure CAN as the sender.
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# cansend can® 123#DEADBEEFDEADBEEF

@) serial-com8 - SecureCRT - o x |#
Fle Edit View Options Transfer Script Tools Window Help
2] B[ 5 ) Eoer host <AlR- AR B3 XL ©

# serial-comg& x 4 b

Timestanps:  delta v aggrezate by ID suto seroll

Timestamp Channel Ru/Tx CAN ID Sender Name DLC  Data

cang 00081 00 00 0000 00 00 00 00 A szss censies 125 s mwmrmameer
can0 000 [8] 00 00 00 00 00 00 0O 0O
can0 000 8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 0O
can0 000 8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 0O
can0 000 [8] 00 00 00 00 0O 00 0O 0O
can0 000 8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 0O 0O < >
can0 000 B% 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 0O 0O i o
pcrootelinarosslip: /% v Loz 5 X| [Traneuit Vien e
raot@linaro-alip:/# cansend canQ 123#DEADBEEFDEADBEEF 3 " alon:
ruuttﬂinara—aq g:;# <anseng can0 123#DEADBEEFDEADBEEF pime Level i MES:E" 3o e Parload
root@linaro-a :/# cansend can0 123#DEADBEEFDEADBEEF 15:14:26 info Send [C
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF ! Loz 3 4 8 & 7 08
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF 1 info Send [C [ Extended 0 O ®R [ Error Eram
root@]inaro-alip:/# cansend canQ 123#DEADBEEFDEADBEEF 1 info Send [C
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF N
r‘nnt(ﬂ]‘inarn—a]‘ p:;# <anseng can0 123#DEADBEEFDEADBEEF 1 info Send [(
root@linaro-a :/# cansend can0 123#DEADBEEFDEADBEEF i 1,
root@linaro-al E:/# cansend canO 123#DEADBEEFDEADBEEF ! f”fg Send [ Send Reest LRG| st St
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF 1 info Send [C
root@linaro-alip:/# cansend can0 123#DEADBEEFDEADBEEF 15:14:29 info Send I
root@linaro-alip:/# I v [ N

CAP NUM Trace

Ready Serial: COMS, 1500000 27, 21 27 Rows, B5 Cols  VT100

6.14 UART

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

UART

3v3

X .

RX
GND

UART UART
10 n

Step 2: UART10 test.

# com /dev/ttyS10 115200 8 0 1

root@linaro-alip:/# com /dev/ttyS10 115200 8 0 1
port = /dev/ttySi10e

baudrate = 115200

cs =8

parity = @

stopb = 1

GGGGGGGGG

RECV: GGGGGGGGG
IIIIII22222

RECV: IIIIII22222
5656565656

RECV: 5656565656
uuu

RECV: UUU

Step 3: UART11 test.

# com /dev/ttyS11 115200 8 0 1
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root@linaro-alip:/# com /dev/ttyS11 115200 8 0 1
port = /dev/ttyS11

baudrate = 115200

cs =8

parity = @

stopb = 1

PPPPPPPPPPPPPPPP

RECV: PPPPPPPPPPPPPPPP
RRRRRRRRTRTRTR

RECV: RRRRRRRRTRTRTR
8888888888888888

RECV: 8888888888888888
55

RECV: 55

6.15 SPI

Step 1: short circuit SPI3_MISO and SPI3_MOSI pins of SPI.

SPI

1.3v3
2.SPI3_CLK
3. SPI3_MOSI
4

5

6.GND

Step 2: Execute the test script: spidev_test.

# spidev_test

root@linaro-alip:/# spidev_test
spi mode: ©

bits per word: 8

max speed: 500000 Hz (500 KHz)

6.16 Camera

videal video2 videoll videol4 | video22

® ® ) ® ®

Tt e T e o

Fel Ty ‘
.5’ ALY (W01 P viteo3 [ videsl2 | vid®613 | | vided?3

12x AHD Camera
- Preview the footage from 12 cameras simultaneously.

# ./rockchip-test/camera/camera_ahd test.sh

45



ﬁ BOARDCON

uEmbedded Design Customize the embedded system based on Your ldea

- Single-camera preview, using videoO as an example.

# gst-launch-1.0 v412src device=/dev/video@ !
video/x-raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

root@linaro-alip:/# gst-launch-1.0 v4l2src device=/dev/video® !
video/x-raw,format=NV16,wi =1920,height=1080, framerate=25/1 ! xvimagesink
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
[ 1401.006441] rkcif-mipi-lvds: stream[@] start streaming
[ 1401.011321] rkcif-mipi-lvds: Allocate dummy buffer, size: 0x003f5000
1401.019478] rockchip-mipi-csi2 mipi@-csi2: stream on, src_sd: ©0000000c3fdf642, sd_name:rockchip-csi2-dphy@
1401.019504] rockchip-mipi-csi2 mipi@-csi2: stream ON
1401.019540] rockchip-csi2-dphy@: dphy@, data_rate_mbps 594
1401.020005] rockchip-csi2-dphy csi2-dphy@: csi2_dphy_s_stream stream on:1, dphy®, ret @
1401.021396] techpoint 7-0047: detect channel © 1080P_25
1401.022225] techpoint 7-0047: set channel © 1080P_25
1401.059059] techpoint 7-0047: detect channel 1 is not supported, default 1080P_25
1401.059875] techpoint 7-0047: set channel 1 1080P_25
1401.095981] techpoint 7-0047: detect channel 2 is not supported, default 1080P_25
1401.096749] techpoint 7-0047: set channel 2 1080P_25
1401.133912] techpoint 7-0047: detect channel 3 is not supported, default 1080P_25
1401.134692] techpoint 7-0047: set channel 3 1080P_25
1401.185387] mipi@-csi2-hw ERR1:0xff@ (fs/fe mis,vc: @ 1 2 3) (f_seq,vc: @ 1 2 3)
Redistribute latency...
0:00:44.3 / 99:99:99.

% Applications =[] gst-launch-1.0 =] ;O O PR linaro

gst-launch-1.0 P I

6.17 Video Playback

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

Simply execute the script.

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: 48962a1@ author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev error
issue

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

mpp[2281]: mpp_info: mpp version: 48962a1@ author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev error
issue

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

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

mpp[2281]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024-09-19 fix[avsd]: Fix attach dev error
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 E =B o 20343 linaro

== gst-launch-1.0 olume 100%
_ _ Volum: %

(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 AV1.

» 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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¥ Applications = [*] 4KP60 - Thunar

—
[+

File System

(2l 4KP60 - Thunar
File Edit View Go Bookmarks Help

{ > A @ P imediafinaro/5488-0CF6/video/aKP60/

Places

- Computer

iy linaro

P Desktop DU_DU_DUDU_DU.

E Trash

Devices

mp4 Set Default Application...
Send To

File System E ﬁ o Cut
a

~ 62GBVolume & + Copy

4KP60- 4KP(
If_I_Were_A_Boy.mp |_want_us_
4 gether & Move to Trash

Rename...

n 1 Properties... =

4KP60- 4KP60- 4KP60-
Let_it_go.mp4 Like_you.mp4 Love_Story.mp4

Choose another application with which to open the selected file

O 0 TEE inro

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

video file.

¥ Applications = [®] 4KP60 - Thunar

(]

Places
C
iy lin:
[ oe
g™

Devices

File System

Filg
M 62

4KP60 - Thunar

Open With A O X

. = Open 4KP60-exist.mp4 and other files of type "MPEG-4 video" with:

ST S
¥ Bulk Rename
= Cheese
aColor Profiles
0 Create Launcher on the panel

.Delault Applications
! Desktop

E Display

H File Manager

“§ File Manager Settings

P Use a custom command:

Use as default for this kind of file

Cancel Open Y
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% Applications = ®] 4KP60 - Thunar @ 4KP60-exist.mpd - Chro.. = 0 ¢ 2934127 linaro

v | @ 4KP60-exist.mp4 D x| +

c @ File /media/linaro/5488-0CF6/video/4KP60/4KP60-exist. mp4

Il 0:56/4:01

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

# gst-play-1.0 --videosink=xvimagesink

/media/linaro/5488-0CF6/video/8KP30/H265_8KP30-2.mp4 --audiosink="alsasink

Command explanation:
« /media/linaro/5488-0CF6/video/8KP30/H265_8KP30-2.mp4: 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/5488-0CF6/video/8KP30/H265_8KP30-2.mp4 --audiosink="alsasink device=hw:0,0"

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

Now playing /media/linaro/5488-0CF6/video/8KP30/H265_8KP30-2.mp4

Redistribute latency...

Redistribute latency...
Redistribute latency...
Redistribute latency...
Redistribute latency...
0:01:01.2 / 0:13:10.5
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¥ Applications = [ gst-play-1.0 @ e 0 2031219 Jinaro
L gst-play-1.0 A _ o

X

7.Buildroot Test

7.1 Serial Terminal

Debug

1 @ RX
20TX
3 @ GND

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

output boot information. The default baudrate is 1500000.
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serial-com8 - SecureCRT - O X

File Edit View Options Transfer Script Tools Window Help
353 33 [) £ 3 Enter host <Alt+R=> A ERg FER Y e -
« serial-com8 x l 4 b

[ 7.691777] Bluetooth: h5_open ~
[ 7.691835] Bluetooth: hci_uart_register_dev
L 7.693209] rtk_btcoex: Open BTCOEX
rRealtek Bluetooth :Realtek Bluetooth post process
[ 7.693255] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
Realtek Bluetooth :Device setup complete
[ 7.696192] rtk_btcoex: BTCOEX hci_rev 0x05a8
[ 7.696228] rtk_btcoex: BTCOEX Imp_subver Oxchcd
7.731297] Bluetooth: MGMT ver 1.22
successfully init BT for RTL8B22CS!
Done
[ 8.488632] rk-pcie 2a200000.pcie: failed to initialize host

root@rk3s76-buildroot: /#
root@rki576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3s76-buildroot: /#
root@rki576-buildroot: /#
root@rk3576-buildroot: /#
root@rk3s76-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: /# w

Ready Serial: COMS, 1500000 31, 26 31 Rows, 98 Cols  VT100 CAP NUM

7.2 Display

The EM3576 supports dual independent displays, with default support for MIP1 DSI and
HDMI interfaces, and also includes synchronous display capabilities, along with support

for DP AIT functionality.

The display effect diagram is as follows:
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06:24 PM

USB Type C
(ADB/USB/DP)
Features Supported by the Type-C Interface:

* Reversible Design: Allows insertion in either orientation for user convenience.
 Data Transmission Roles: Supports flexible designation of host and device roles.
» Multiple Protocol Support: Compatible with USB 3.0 and DisplayPort, enabling

high-speed data transmission.

7.3.1 ADB

Step 1: Connect the board and PC host with Type-C cable.
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USB Type-C
(ADB/USB/DP)

USB Type-C ; USB-A

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

ing it now on port 5037 *

¥ *

uildroot:/

7.3.2 Type-C to USB

Step 1: Connect the Type-C to USB converter to the Type-C port of the development

board, and then insert the USB flash drive into the USB port of the docking station.
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USB Type-C
(ADB/USB/DP)
&F
‘s S =
USB3.0 HDMI DisplayPort

Step 2: After inserting 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:

# df -h

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

Filesystem Size
/dev/root 14G
devtmpfs 966M
tmpfs 978M

tmpfs 978M
tmpfs 978M
tmpfs 978M
/dev/mmcblk2p7 123M
/dev/mmcblk2p8 15G 332K

/dev/sdal 31G

689M
8.0K
140K
488K
196K
[

136G
966M
978M
977M
978M
978M

12M  11eM

28G

156G
2.2G

7.3.3 DP Alt Mode

DisplayPort Alternate Mode (DP Alt Mode) is a technology that facilitates the

6% /

1% /dev

1% /tmp

1% /run

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

1% /userdata
93% /mnt/udisk

transmission of DisplayPort video signals through a USB Type-C interface. It enables

devices to output video and audio via a USB-C connection without requiring a dedicated

DisplayPort connector. This allows users to connect a display using a single USB-C port

while transmitting video, audio, and additional data.
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qesla i ‘
USB Type-C
(ADB/USB/DP)

:§~/- = =

USB3.0 HDMI DisplayPort
Currently, Boardcon has conducted the following output tests:

* Type-C to HDMI: Supports 3840x2160p60 resolution.
* Type-C to DisplayPort (DP): Supports 3840x2160p60 resolution.

06:28 PM

7.4 Ethernet

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

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

root@rk3576-buildroot:/# [ 1959.366255] rk_gmac-dwmac 2a230000.ethernet eth®: Link is Up - 1Gbps/Full - flow

control rx/tx
[ 1959.366421] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready

Step 2: View network interface information.

# ifconfig

root@rk3576-buildroot:/# ifconfig
ethe Link encap:Ethernet HWaddr B2:EF:E7:4F:BF:85
inet addr:192.168.0.216 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::a645:3196:e4ea:385/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:59 errors:0 dropped:4 overruns:0@ frame:0
TX packets:10 errors:@ dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000
RX bytes:13635 (13.3 KiB) TX bytes:1340 (1.3 KiB)
Interrupt:64

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

verify it through the following command method.
# ping -I eth® www.armdesigner.com

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

PING www.armdesigner.com (67.222.54.196) from 192.168.0.216 eth@: 56(84) bytes of data.
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 tt1l=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 tt1l=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl1=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5 tt1=48 time=190
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttl=48 time=191
bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=8 tt1=48 time=190

--- www.armdesigner.com ping statistics ---
8 packets transmitted, 8 received, 0% packet loss, time 7010ms
rtt min/avg/max/mdev = 190.493/190.668/191.365/0.274 ms

7.5 USB Host

The USB host can be used to connect devices such as USB mouse, USB keyboards,

USB flash drives, and other USB peripherals.

USB2.0
After connecting the USB flash drive, it will be automatically mounted, execute the
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following command to view the path where the device is mounted:

# df -h

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

Size
14G
966M
978M
tmpfs 978M
tmpfs 978M
tmpfs 978M
/dev/mmcblk2p7 123M
/dev/mmcblk2p8
/dev/sdal
/dev/sdbl

58G
31G

689M
8.
140K
504K
204K

15G 332K
47G
28G 2.2G

136G
966M
978M
977M
978M
0 978M
12M  11eM
156G
12G

oK

Used Avail Use% Mounted on

6% /
1% /dev
1% /tmp
1% /run
1% /var/log
0% /dev/shm
10% /oem
1% /userdata
81% /mnt/udisk
93% /media/udisk1l

7.6 SATA (Multiplexed with USB Host)

The SATA on Buildroot only supports the ext4 format.

Step 1: Connect the sata and sata power, then power on.

=— ® s 1
TR
e |
.‘ -
S _— o z ; i
Lﬁ: b :l;r't’,'?'lﬂlu Gt
{oees]| || 7% o
5V
SATA Power SATA

DC 5V

Step 2: The system will automatically mount it, view the device mount path.

# df -h

root@rk3576-buildroot:/# df -h

Size

14G
966M
978M
978M
978M
978M

Filesystem
/dev/root
devtmpfs
tmpfs
tmpfs

tmpfs
tmpfs
/dev/mmcblk2p7 123M

156G
229G
110G

306G

/dev/mmcblk2p8
/dev/nvme@nl
/dev/sda
/dev/mmcblklpl

Used Avail Use% Mounted on

689M
8.0K
140K
468K
184K

12M
364K
7.8G
7.8G
608K

136G
966M
978M
977M
978M
0 978M
108M
156G
209G
97G
306G

6% /

1% /dev

1% /tmp

1% /run

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

10% /oem

1% /userdata

4% /mnt/storage
8% /media/storagel
1% /mnt/sdcard

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
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proceed with caution.

# mke2fs -t ext4 /dev/sda

The update.img supports USB host functionality by default. If SATA functionality is required,

users need to reflash the kernel image: boot-sata.img.

7.7 SD Card

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

Step 2: The system will automatically mount it, view the device mount path.

# df -h

root@rk3576-buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 146G 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 @ 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

7.8 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: The system will automatically mount it, view the device mount path.

# df -h

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 520K 977M 1% /run

tmpfs 978M 192K 978M 1% /var/log
tmpfs 978M @0 978M 0% /dev/shm
/dev/mmcblk2p7 123M 12M 108M 10% /oem
/dev/mmcblk2p8  15G 348K 15G 1% /userdata
/dev/nvme@nl 229G 7.8G 209G 4% /mnt/storage
/dev/mmcblkOpl 306G 608K 306G 1% /mnt/sdcard
/dev/sdal 58G 47G  12G 81% /mnt/udisk
/dev/sdbl 31G  28G 2.2G 93% /media/udiskl

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 ext4 /dev/nvme@nl

7.9 WIiFiI & Bluetooth

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

Antenna WiFil WiFi2 BT

7.9.1 WiFi

Step 1: View the device information.
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root@rk3576-buildroot:/# ifconfig
p2po Link encap:Ethernet HWaddr
UP BROADCAST MULTICAST MTU:

3A:7A:CC:2A:11:87
1500 Metric:1

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

TX packets:@ errors:0 dropped:® overruns:® carrier:0
collisions:@ txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes

Link encap:Ethernet HWwaddr
UP BROADCAST MULTICAST MTU:

:0 (0.0 B)

38:7A:CC:2A:11:87
1500 Metric:1

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

RX bytes:0 (0.0 B) TX bytes

:0 (0.0 B)

Step 2: Scan for available WiF

I hotspots.

root@rk3576-buildroot:/# iwlist wlan@ scan

wlano Scan completed
Cell 01 - Address: D8:32:14:
ESSID:"LYB-2.4G"

25:B7:A8

Protocol:IEEE 802.11bgn

Mode:Master

Frequency:2.412 GHz (Channel 1)

Encryption key:on
Bit Rates:300 Mb/s

Extra:wpa_ie=dd1600501201010000501204010000501204010000501202

IE: WPA Version 1
Group Cipher :
Pairwise Cipher
Authentication

Extra:

ccmp
s (1) : CCMP
Suites (1) : PSK

IE: IEEE 802.11i/WPA2 Version 1

Group Cipher :

Pairwise Cipher

Authentication
IE: Unknown:

ccmp
s (1) : Cccmp
Suites (1) : PSK

DDADQO50F204104A0001101044000102103B00010310470010112233445566778899AAD8321425B7A01021001B5265616C74656B20
53656D69636F6E647563746F7220436F72702E1023000752544C387878781024000D45562D323031302D30392D32301042000F3132
333435363738393031323334371054000800060050F 2040001101100135265616C74656B20576972656C6573732041501008000201

00103C0001031049000600372A000120

Quality=29/100 Signal level=39/100

Extra:fm=0003
Cell 02 - Address: BC:1A:E4:
ESSID:"SzZGX"

EF:AQ:D4

Protocol:IEEE 802.11bgn

Mode:Master

Frequency:2.412 GHz (Channel 1)

Encryption key:on
Bit Rates:780 Mb/s

Extra:rsn_ie=30140100000fac040100000fac040100000fac020c00
IE: IEEE 802.11i/WPA2 Version 1

Group Cipher :
Pairwise Cipher
Authentication
Cell 02 - Address: D8:32:14:
ESSID:"LYB-5G"

CCMP

s (1) : ccvp

Suites (1) : PSK Extra:fm=0003
25:B7:A2

Protocol:IEEE 802.11AC

Mode:Master

Frequency:5.805 GHz

Encryption key:on
Bit Rates:867 Mb/s

Step 3: Connect to the hotspot.

SSID PSK
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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.

root@rk3576-buildroot:/# ifconfig

p2po 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:0 errors:0 dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

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

inet addr 2.168.0.217 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:® dropped:2 overruns:0 frame:0

TX packets:32 errors:0 dropped:0@ overruns:® carrier:0
collisions:@ txqueuelen:1000

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

Step 5: 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 of data.
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=193
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=196
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3 tt1l=48 time=195
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=48 time=194
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=251

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6 time=200
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_se time=195
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=8 time=201
A
C

--- www.armdesigner.com ping statistics ---
9 packets transmitted, 8 received, 11.1111% packet loss, time 801lms
rtt min/avg/max/mdev = 193.266/203.254/250.975/18.241 ms

7.9.2 Bluetooth

Step 1: View the Bluetooth device status.
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root@rk3576-buildroot:/# hciconfig -a
hci@: 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:® sco:Q events:60 errors:0
TX bytes:4418 acl:0 sco:0 commands:77 errors:0
Features: Oxff oxff oxff Oxfa Oxdb Oxbf Ox7b 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: ©x5a8
LMP Version: 5.1 (©xa) Subversion: @xcbcd
Manufacturer: Realtek Semiconductor Corporation (93)

Step 2: Set the Bluetooth adapter to be discoverable.

Step 3: Control and configure the Bluetooth device.

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.
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[bluetooth]# scan on

SetDiscoveryFilter success
hci@ type 7 discovering on
Discovery started

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

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

Controller 38:7A:CC:2A:11:88 Discovering: yes
:39:
:5F:
:40:
:13:
:EB:
:89:
:14:
[NEW] Device 5D:9A:E9:D5:D8:9B 5D-9A-E9-D5-D8-9B
14:DE:39:72:B3:
43:C7:3D:C0o:1
14:DE:39:72:B3:
7B:7E:22:4C:
[bluetooth]# scan off

Device
Device
Device
Device
Device
Device
Device

Device
Device
Device
Device

:68:
:73:
:6C:
1OE:
:35:
:B8:
:A0:

1B:

hcio type 7 discovering off
Discovery stopped

[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[CHG]
[bluet
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
[bluet

Step 5: Pair the device.

Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device
Device

3

6:E4

3
08

OPPO K10

4B-73-65-
D4-6C-27-
10-0E-Al-

5G

34-5F-5D
DF-40-46
1C-13-A8

RSSI: exffffffel (-31)

7D-B8-B6-

Kang

Mate 40
43-C7-3D-

62-89-47

Pro
Co-16-E4

RSSI: OxFFFfffb3 (-77)

7B-7E-22-

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

4C-1B-08

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

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

ooth]#

:35:
168:
:73:
:6C:
H I
:B8:

ooth]#

devices

:4D

liuy
OPPO K10 5G
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-

ES-D5-D8-

Mate 40 Pro

43-C7-3D-C0O-16-

9B

E4

7B-7E-22-4C-1B-08
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[bluetooth]# pair A8:35:12:9A:EB:4D
Attempting to pair with A8:35:12:9 H
hcio 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 ©x00
[ 174.380268] rtk_btcoex: Page success
hcio 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: B:4D Bonded: yes
[liuy]# [ 178.187364] rtk_btcoex: 12cap op 2, len 16, out ©
[CHG] Device A8:35:1 B:4D UUIDs: 8ce255c0-200a-11e0-ac64-0800200c9a66
[CHG] Device A8:35:1 UUIDs: 9664aa26-d76c-43ad-9775-d310f253a408
[CHG] Device A8:35:1 : ServicesResolved: yes
[CHG] Device A8:35:1 Paired: yes
Pairing successful
[DEL] Device 4C:3E:56:53:EC:2D 4C-3E-56-53-EC-2D
[liuy]# [ 181.164278] rtk_btcoex: l2cap op 6, len 16, out 1
[ 181.164408] rtk_btcoex: TX 1l2cap 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 0x0059, scid 0x0040, dir 1
[DEL] Device 78:AE:22:6E:47:2C 78-AE-22-6E-47-2C
[DEL] Device CC:64:1 C3:AE ubuntu
[liuy]# connect [ 185.247311] rtk_btcoex: disconn cmpl evt: status 00, handle 0001, reason 13
hci@ 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

[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:EB:4D type BR/EDR connected eir_len 11

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

[liuy]# [ 190.914878] rtk_btcoex: 12cap op 2, len 16, out 1

7.10 Audio

The audio input supports two channels: microphone (mic) and Line in, with the

microphone (mic) channel as the default.
MIC

Line Line MIC
out in
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7.10.1 Audio input

« Execute the following command to switch to the Line in channel.

er -c0 cset name ht PGA Mux' 1
'Right PGA Mu
V—————= ,values=1,items=3

Item #1
Item #2

type=ENUMERATED, acc
Item #0 'Line 1L'

Item #1 'Line 2L'

Item #2 'Differentiall’
values=1

Execute the following command to switch to the microphone (mic) channel.

2

9,1iface=MIXER, nam
type=ENUMERATED, acc
Item #0 'Line 1R'
Item #1 'Line 2R'
Item #2 'DifferentialR'
: values=2
root@rk3576-buildroot:/# amixer -cO cset name='Left PGA Mux' 2
,hame=
; type=ENUMERATED, access=rw---
; 'Line 1L'
; Item #1 'Line 2L"'
; Item #2 'Differentiall’
values=2

« Execute the following command to start recording.

root@rk3576-buildroot:/# arecord -D hw:0,0 -f cd -r 44100 -c 2 -t wav test.wav

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

7.10.2 Audio output

Step 1: View sound card.
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root@rk3576-buildroot:/# cat /proc/asound/cards
0@ [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388
rockchip-es8388

1 [rockchipdp@ H p-dp@ - rockchip-dpe
-dpo
2 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi
rockchip-hdmi

Step 2: Execute the following command to set the Line out channel.

// (08-33)
// (0-192)

root@rk3576-buildroot:/# amixer -c@ cset name='Speaker Switch' 1
numid=65,iface=MIXER,name="Speaker Switch'

; type=BOOLEAN, access=rw ,values=1

: values=on
root@rk3576-buildroot:/# amixer -c@ cset name='Output 2 Playback Volume' 10
numid=60,iface=MIXER,name="'0Output 2 Playback Volume'

; type=INTEGER,access=rw---R--,values=2,min=0,max=33,step=0

: values=10,10

| dBscale-min=-45.00dB,step=1.50dB,mute=0
root@rk3576-buildroot: /#
root@rk3576-buildroot:/# amixer -c@ cset name='PCM Volume' 140
numid=56,iface=MIXER,name="'PCM Volume"'

; type=INTEGER,access=rw---R--,values=2,min=0,max=192, step=0

: values=140,140

| dBscale-min=-96.00dB, step=0.50dB,mute=1

Step 3: Execute the following command to play audio and output it through Line out.

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:

// Line out audio output
// DP AIT mode audio output
// HDMI TX audio output

711 RTC

Step 1: Install the coin cell battery.
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Step 2: Set the system time.

# date -s "2024-12-20 11:23:00"

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 "2024-12-20 11:23:00"
Fri Dec 20 11:23:00 UTC 2024

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

Fri Dec 20 11:23:06 2024 ©0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 11:23:17 2024 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 11:23:55 2024 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 11:24:01 2024 0.000000 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
Fri Dec 20 14:09:13 2024 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 14:10:32 2024 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 14:10:53 2024 0.000000 seconds
root@rk3576-buildroot:/# hwclock
Fri Dec 20 14:11:06 2024 0.000000 seconds

7.12 RS485

RS4LRR
Step 1: As shown in the diagram, connect the RS485 test tool to the development board.
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‘RS485 Adapter!

1. -

A GND@® L

R R B® s ."
/e

' : y N

: Board
: . 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-com@ - SecureCRT — O x serial-comb - SecureCRT — O X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
5 5 [1 &1 X Enter host <Alt+R=> AR RS FRY e 4 45 3 (1 23 K Enter host <Alt+R> AR SRS FRY @&
 serial-coms x | 4 |+ serial-com6 x| 4
7.983281] Bluetooth: ﬁn,uart,reguter,dev -~ ~
Realtek Bluetooth :rRealtek Bluetooth post process
7.984111] rtk_btcoex: Open BTCOEX
Realtek Bluetooth :Device setup complete
L 7.984177] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
[ 7.989109] rtk_btcoex: BTCOEX hci_rev 0x05a8
7.989162] rtk_btcoex: BTCOEX Tmp_subver Oxchcd
successfully init BT for RTL8822Cs!
one
[ 8.024295] Bluetooth: MGMT ver 1.22
L 8.488074] rk-pcie 2a200000.pcie: failed to initialize host
[ 15.844070] platform mtd_vendor_storage: deferred probe pending
L )16.054194] start_addr=(0x20000), end_addr=(0x40000), buffer_size=(0x20000), s
4
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: /# 26.418535] start_addr=(0x20000), end_addr={0x40000)
, buffer_size=(0x20000), smp_number _max=(16384)
v v
Ready Serial: COM8, 1500000 26, 1 26 Rows, 80 Cals  VT100 CAP NUM _|Ready Serial: COM6, 115200 1, 1 26 Rows, 73 Cols  WT100 CAP I

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

reception functionality.

# com /dev/ttyS5 115200 8 © 1

serial-com8 - SecureCRT - | X serial-com6 - SecureCRT - ] ®

Fle Edit View Options Transfer Script Tools Window Help Fle Edit View Options Transfer Script Tools Window Help

13 53[50, 0 3 Enter host <Alt+R> Y A= X N 23 5 [1.20 38, Enter host <Alt+R> LR EESIEZY e F

+ serial-com8 x‘ 4 b |+ serial-comé x} 4r
- uukjkjk000000 ~

root@rk3576-buildroot:/# com /dev/ttys5 115200 8 0 1
Eurt = /dev/ttys5

audratE = 115200

parwty =0

toph = 1
0000000000000000

E
m
y
<
warrrrccccooccu

Ready Serial: COMS, 1500000 25, 1 26 Rows, 80 Cals  VT100 CAP NUM _:[Ready Serial: COMS, 115200 1, 1 26 Rows, 73 Cols  VT100 cAP||
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7.13 CAN

USB-CAN 2 »
]

GND @

USB-to-CAN Adapter PC

T
[ ]

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

serial-com8 - SecureCRT — [m] X | @ cangaroo — o X
File Edit View Options Transfer Script Tools Window Help :ilfl Veasurement | @@ Window Help

3 T 2 R Enter host <Alt+R~ LapAlRES m2eelF Py seum ;%

+ serial-comg x|

mtmﬂ:h TDevice setup comple ¥ Network 1 Mo CandleAPT

7.706878] rtk_btcoex: BTCOEX hci rev 0x05a8 ~ Interfaces Trbnfien .

7.706928] rtk_btcoex: BTCOEX Tmp_subver Oxcbcd
successfu'\'\y init BT for RTL8822CS! e Interface Details W\P\usbiyid_1d508pi d_606£imi_00#EK 13143 c240800004 [

Done Can Databases
[ 7.740132] Bluetooth: MGMT ver .
[ 8.490476] rk-pcie 2a200000. pne faﬂad to initialize host Bitrate o

root@rk3576-buildroot: /# Sanple Foint >

root@rk3576-buildroot: /#

rooterk3576-buildroot: /# XS
root@rk3576-buildroot CanFD Bitrate v
rooterk3576-buildroot: /# [ 15.588737] platform mtd_vendor_storage: deferred pr|
e pending CenFD SanplePoint: -
root@rk3576-buildroot:/# [ 15.880698] start_addr=(0x20000), end_addr=(0x40000)|
uffer_size=(0x20000), smp_number_max=(16384) Opti a

fons configured by operating systen
root@rk3576-buildroot: /# .
rooterk3s76-buildroot : /¢ LEstata s
root@rk3s576-buildroot:/# One-Shot mode
root@rk3576-buildroot: /#
root@rk3576-buildroot: /# ; ;
root@rk3576-buildroot /% [  26.941039] start_addr=(0x20000), end_addr={0x40000) Renove Hetwork Trigle Sanpline o
buffer_size=(0x20000)," smp_number_max=(16384)
Ready Serial: COMS, 1500000 26, 1 26 Rows, 82 Cols  VT100 CAP Nuwr—y—Trase

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-com - SecureCRT - m] X | @ cangaroo® - ) X
Fle Edit View Options Transfer Script Tools Window Help M H
2 Enter host <Alt+R> E =) 4 ?
HHRUE aan Beo R @ & Timest delta = geregate by I0 | | auto soroll
 serial-comg x| 4
Timestamp Channel Rx/Tx CaN ID Sender Name
Realtek Bluetooth :h5_hci_reset: Issue hcl reset cmd ~
Realtek Bluetooth :Receive cmd complete event Df command: 0c03
REa]tEk Bluetooth :Received cc of hci reset c
[ 47975] Bluetooth: hs_open
REa]tEk Bluetooth :Init Process finished
7.648040] Bluetooth: hci_uart_register_dev
Realtek Bluetooth :Realtek Bluetooth post process
.648571] rtk_brcoex: open BTCOEX
kea]tek BTuEtooth :Device setup complete < >
[ 606] rtk_brcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
[ 7 651901] rtk_btcoex: BTCOEX hci_rev 0x05a8 < *
[ 7 651951] rtk_btcoex: BTCOEX Imp_subver Oxcbed Loz 8 X|[Trensnit View L4
L 7. 66] Bluetooth: MGMT ver 2 T Level M
successfuﬂy init BT for RTL8822CS' pma evel essage iddress Fayload
Done info Starti
I"™® 5.489972] rk-pcie 2a200000. pcie: Failed to initialize hast Mo Soringmess| m ] - o] o] o] o] o] ] o] o]
istening or
root@rk3576-buildroot: /#
root@rk3576-buildroot:/# echo 0 > /proc/sys/kernel/printk [ Eetended 10 D"“‘ DE"" Fram
root@rk3576-buildroot: /#
root@rtssnfgquroo(:;#
rooterk3576-buildroot: /# B
root@rk3576-buildroat:/# ip 1ink set cano dow Send Repeat ns ML velues are | Send Single
00 fd on576-buildroot:/# ip 1ink set can0 typE can bitrate 500000 dbitrate 200000
root@rk3576-buildroot:/# ip 1ink set can0 uj
root@rk3576-buildroot: /# I v e >
Ready Serial: COMS, 1500000 26, 26 26 Rows, 83 Cols  VT100 CAP NUM | Trace
# candump can®
serial-com8 - SecureCRT — [m] % | @ cangaroo® — o X
File Edit View Options Transfer Seript Tools Window Help Fle Measurement Trace Window Help
& Enter host <Alt+R> B ! £ K
HEEER aBh BEI XBE 0 & Timest delts v |[esmesate by I0 | | suto serell
+ serial-com8  x 4
Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data
root@rk3576-buiTdroot: /# ~
root@rk3576-buildroot | /#
root@rk3576-buildroot : /%
root@rk3576-buildroot:/# ip 1ink set can0 dow
00 fd on576-buildroot:/# ip 1ink set cano type can bitrate 500000 dbitrate 200000
root@rk3576-buildroot:/# ip 1ink set can0 up
rooterk3576-buildroot:/# candump can0
can0 000  [8] 00 00 0O 00 0O 00 00 00
can0 000 [8] 00 0O 0O 00 0O 00 00 00 < >
can0 000 [8] 00 00 00 00 0O 00 00 00
can0 000 [8] 00 00 0O 00 00 00 00 00 e e e
can0 000 [8] 00 00 00 00 00 00 00 00 Lez Wi Tlas
can0 000 [8] 00 0O 0O 00 0O 00 00 00 h ~
can0 000 [8] 00 00 00 0O 00 00 00 00 Time Level Message ez Egllortl
can0 000 [8] 00 00 0O 0O 0O 00 00 00 114751 info Send (00 00
Cang 000  [8] 00 00 00 00 00 00 00 00 h end _-llllllll
can0 000 §] 00 00 0O 00 0O 00 00 00 11:47:51 info Send [00 00
can0 000 [8] 00 00 0O 00 00 00 00 00 11:47:52 info Send [00 00
can0 000 [8] 00 00 00 0O 0O 00 00 00 ’ e d[ I it 20 Dm DE"" B
can0 000 [8] 00 0O 0O 00 0O 00 00 00 11:47:52 infa Send [00 00
can0 000 [8] 00 00 00 00 0O 00 00 00 11:47:52 info Send [00 00
can0 000 [8] 00 00 0O 00 00 00 00 00 5 ;
cand 000 R 50 o0 o0 S0 om0 00 11:47:52 info Send [0000 | [and Repeat s KL values are | send Single
can0 000 [8] 00 0O 0O 00 0O 00 00 00 11:47:52 info Send [00 00
can0 000 [8] 00 00 00 00 0O 00 00 00 - 11.47:53 info Send 10000 ¥
< >
Ready Serial: COMS, 1500000 26, 1 26 Rows, 83 Cols  VT100 Trace
# cansend can@ 123#DEADBEEFDEADBEEF
serial-com8 - SecureCRT - a X | 4 cangaroo* - o x
Fle Edit View Options Transfer Script Tools Window Help
F 2 Enter host <Alt+R> 2 = £ @
HHEREK VYRR RETE e bR M= Timest. delta v [ aceresate by ID | | auto soroll
+ setial-coms x | 4
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 0O 00 00 0O
can0 000 [8] 00 00 00 00 0O 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 0O
can0 000  [8] 00 00 00 00 00 00 00 00
Acroot@rk3s76-buildroot: /#
root@rk3576-buildroot: /#
root@rk3576-buildroot:/#
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF < >
root@rk3576-bu root:/# cansend can0 123#DEADBEEFDEADBEEF
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF s & o] =
root@rk3576-buildroot: /# cansend can0 123#DEADBEEFDEADBEEF | Lo X [Transnit View &5
root@rk3576-buildroot:/# cansend canQ 123#DEADBEEFDEADBEEF T Level M Toad
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF ime evel essage Addres: Payloa
root@rk3576-buildroot:/# cansend canQ 123#DEADBEEFDEADBEEF 11:47:51 info Send [00 00
FOOTGIK3576-bUT1droT /4 Cansend Cand 1234DE ADBEEFDEADBEEE . end oo oo
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF 1:47:51 info Send [00 00 iz 3 4 5 & 1 %
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF 11:47:52 info send [00 00 [ Btended 10 O e a
root@rk3576-buildroot:/# cansend canQ 123#DEADBEEFDEADBEEF 11:47:52 ink Send [00 00 Htendel rrox fram
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF & inter end [
root@rk3576-buildroot:/# cansend canQ 123#DEADBEEFDEADBEEF 11:47:52 info Send [00 00
root@rk3576-buildroot: /# cansend canQ 123#DEADBEEFDEADBEEF a7 5 .
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF 11:47:52 info Send [00 00 Send Repeat ns ALl values are | Send Single
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF 11:47:52 info Send [00 00
root@rk3576-buildroot:/# cansend can0 123#DEADBEEFDEADBEEF o . ©
rootérk3576-buildroot: /# [ Pp—s info send 10000
Ready Serial: COM8, 1500000 26, 26 26 Rows, 83 Cols  VT100 CAP NUM | Trace

7.14 UART

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

e 3v3

o TX llll ]

: GRNXD -3 A |....-. (XXX )

UART UART
10 n

Step 2: UART10 test.

# com /dev/ttyS10 115200 8 0 1

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

parity = @

stopb = 1

alalalalal]

RECV: hhhhhh
uiuiuil2121

RECV: uiuiuil2121
uiuiuiooe

RECV: uiuiuieee

k

RECV: k

Step 3: UART11 test.

# com /dev/ttyS11 115200 8 0 1

root@rk3576-buildroot:/# com /dev/ttyS11 115200 8 © 1
port = /dev/ttyS11
baudrate = 115200
cs =8

parity = @

stopb = 1
lolooooooo

RECV: lolooooooo
8989898989kk

RECV: 8989898989kk
uuuyu

RECV: uuuyu

EE)

RECV: 33

7.15 SPI

Step 1: short circuit SPI3_MISO and SPI3_MOSI pins of SPI.

SPI

1.3v3
2.SPI3_CLK
3. SPI3_MOSI

Step 2: Execute the test script: spidev_test.

# spidev_test
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root@rk3576-buildroot:/# spidev_test
spi mode: ©

bits per word: 8

max speed: 500000 Hz (500 KHz)

FF FF
00 95
FF
FF
FF
BA AD

7.16 Camera

videal video2 videoll videol14 | video22 video25

® ® ) ® ® e .

—_— - ER— » —

— 1y ! 3
.i'. ‘
1 1 = L » 1 ¢ » B »
5’";—35!“ videol Fl vid€o3 videnl2 vid®013 | | vidgo23 video24 '

12x AHD Camera
- Preview the footage from 12 cameras simultaneously.

- Single-camera preview, using videoO as an example.

root@rk3576-buildroot: /#

, format=NV12, width=1920, height=1080, framerate=25/1 ! waylandsink video/x-raw,
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
Redistribute latency...
0:00:14.6 / 99:99:99.

7.17 Video Playback

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

root@rk3576-buildroot:/# 1s /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.

72



ﬁ BOARDCON
uEmbedded Design

Customize the embedded system based on Your Idea

root@rk3576-buildroot:/# ./rockchip-test/video/test_gst_video.sh
Setting pipeline to PAUSED ...
Pipeline is PREROLLING ...
Redistribute latency...
mpp[1463]: mpp_info: mpp version:
mpp[1463]: mpp_info: mpp version:
mpp[1463]: mpp_info: mpp version:
mpp[1463]: mpp: unable to create
mpp[1463]: mpp_info: mpp version:
mpp[1463]: mpp_info: mpp version:
Redistribute latency...
mpp[1463]: h264d_api: is_avcC=1
Pipeline is PREROLLED ...
Prerolled, waiting for async message to finish...
Setting pipeline to PLAYING ...

Redistribute latency...

New clock: GstSystemClock

0:00:03.0 / 0:00:29.5 (10.4 %)

unknown mpp version for missing VCS
unknown mpp version for missing VCS
unknown mpp version for missing VCS
enc vp8 for soc rk3576 unsupported

unknown mpp version for missing VCS
unknown mpp version for missing VCS

(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 AV1.
» However, it is only compatible with certain H.265 video files.
Execute the following command to play the video using Google Chrome:
# chromium /mnt/udisk/video/4KP60/4KP60-exist.mp4

Command explanation:
« chromium: Launches the Chromium browser.
« /mnt/udisk/video/4KP60/4KP60-exist.mp4: The media file path to be played.

root@rk3576-buildroot:/# chromium /mnt/udisk/video/4KP60/4KP60-exist.mp4

[1625:1643:1220/120107.505014 :ERROR:bus.

Unknown address type (examples of valid
[1625:1643:1220/120107.505194: ERROR : bus
Unknown address type (examples of valid

[1625:1643:1220/120107.505484 : ERROR: bus.

Unknown address type (examples of valid

[1625:1643:1220/120107.505563:ERROR:bus.

Unknown address type (examples of valid

[1625:1643:1220/120107.556509: ERROR:bus.

Unknown address type (examples of valid

[1625:1643:1220/120107.556585: ERROR: bus.

Unknown address type (examples of valid

[1625:1644:1220/120107.598805:ERROR:bus.

Unknown address type (examples of valid

[1625:1640:1220/120107.598919: ERROR:bus.

Unknown address type (examples of valid

.cc(407)] Failed to connect to

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX "unix"

types are "tcp" and on UNIX "unix")

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX "unix")

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX "unix"

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX
cc(407)] Failed to connect to
types are "tcp" and on UNIX

“unix")

“unix")

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX "unix"

cc(407)] Failed to connect to the bus:

types are "tcp" and on UNIX "unix")

the bus:

the bus:

Could
Could
Could
Could
Could
Could
Could

Could

not parse
not parse
not parse
not parse
not parse
not parse
not parse

not parse

server

server

server

server

server

server

server

server

address:
address:
address:
address:
address:
address:
address:

address:

(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)]
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:
[1625:1625:1220/120107.704451: ERROR: object_proxy.cc(576)] t

org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus:

Unknown address type (examples of valid

[1625:1718:1220/120107.726120:ERROR:0object_proxy.cc(576)]

org.freedesktop.DBus.Properties.Get:

files

[1625:1718:1220/120107.726576:ERROR:0object_proxy.cc(576)]
org.freedesktop.UPower.GetDisplayDevice:

files

[1625:1718:1220/120107.727060:ERROR:0bject_proxy.cc(576)]
org.freedesktop.UPower.EnumerateDevices:

files

[1625:1625:1220/120107.731131:ERROR:0object_proxy.cc(576)]

Failed

Failed

types are "tcp" and on UNIX "unix"
Failed
object_path=

Failed
object_path=

Failed
object_path=

Failed

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

o
unknown error type:
[1625:1641:1220/120107.704673:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server address:

to

to

to

to

call

call

call
/org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service

call
/org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service

call
/org/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service

call
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:

method:

method:

method:

method:

method:

method:




ﬁ BOARDCON

uemedded Design Customize the embedded system based on Your ldea

# gst-play-1.0 --videosink="waylandsink fullscreen=true"

/mnt/udisk/video/8KP30/H265 8KP30-2.mp4 --audiosink="alsasink device=hw:0,0"

Command explanation:
« /mnt/udisk/video/8KP30/H265_8KP30-2.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: /#

/mnt/udisk/video/8KP30/H265_8KP30-2.mp4 --audiosink="alsasink device=hw:0,0"ue" /
Press 'k' to see a list of keyboard shortcuts.

Now playing /mnt/udisk/video/8KP30/H265_8KP30-2.mp4

Redistribute latency...

Redistribute latency...
Redistribute latency...
Redistribute latency...
Redistribute latency...
0:00:13.2 / 0:13:10.5

74



	1.Introduction
	1.1 Overview
	1.2 Product Parameters
	1.3 Hardware Interface Introduction

	2.Install Drivers and Tool
	2.1 Install RK Driver Assitant
	2.2 Install CH9102X Driver
	2.2.1 How to Connect the Serial Port Tool
	2.2.2 Install Driver

	2.3 Install Serial Terminal Tool

	3.Upgrade Introduction
	3.1 Upgrade Mode
	3.1.1 How to Enter Loader Mode
	3.1.2 How to Enter MaskRom Mode

	3.2 Burn firmware
	3.2.1 Burn Update.img Firmware
	3.2.2 Burn Split Firmware


	4.Development Environment
	4.1 Preparing the Development Environment
	4.2 Installing Libraries and Toolkits

	5.Compile Source
	6.Debian12 Test
	6.1 Serial Terminal
	6.2 Display
	6.3 USB Type-C
	6.3.1 ADB
	6.3.2 Type-C to USB
	6.3.3 DP Alt Mode

	6.4 Ethernet
	6.5 USB Host
	6.6 SATA (Multiplexed with USB Host)
	6.7 SD Card
	6.8 M.2 NVME SSD
	6.9 WiFi & Bluetooth
	6.9.1 WiFi
	6.9.2 Bluetooth

	6.10 Audio
	6.10.1 Audio input
	6.10.2 Audio output

	6.11 RTC
	6.12 RS485
	6.13 CAN
	6.14 UART
	6.15 SPI
	6.16 Camera
	6.17 Video Playback

	7.Buildroot Test
	7.1 Serial Terminal
	7.2 Display
	7.3 USB Type-C
	7.3.1 ADB
	7.3.2 Type-C to USB
	7.3.3 DP Alt Mode

	7.4 Ethernet
	7.5 USB Host
	7.6 SATA (Multiplexed with USB Host)
	7.7 SD Card
	7.8 M.2 NVME SSD
	7.9 WiFi & Bluetooth
	7.9.1 WiFi
	7.9.2 Bluetooth

	7.10 Audio
	7.10.1 Audio input
	7.10.2 Audio output

	7.11 RTC
	7.12 RS485
	7.13 CAN
	7.14 UART
	7.15 SPI
	7.16 Camera
	7.17 Video Playback


