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1.Introduction

1.1 Overview

The EM3562 development board igugpped with the RK3562 processor, featuring a
quadcore ARM CortexA53 CPU, ARM G52 2EE GPU(compatibility with OpenGL ES
1.1/2.0/3.2, OpenCL 2.0, and Vulkan 1.1), 1 TOPS NPU and , andetiapixel ISP.
EM3562 is highperformance and loyower quaetore aplication processor designed

for consumer electronics equipments.

The H.265 video decoder supports up to 4AK@30fps anddutiat H.264 decoding at
1080@60fps, while the H.264 video encoder supports up to 1080p@60fps. EM3562 is
equipped with 4GB (up to 8& LPDDR4X RAM, 8GB (up to 128GB) eMMC storage.
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1.2 ProductParameters

Basic Parameters

SOC RK3562

CPU ” @uadcore ARM CortexA53 MPCore processor

“ Mali-G52 1-Core 2EE

” SupportOpenGL ES 1.1/2.0/3.2
GPU “ SupportVulkan 1.0A1.1

“ SupportOpenCL 2.0

“ Support a special 2D hardware engine

“ 1 TOPS
NPU
” Supports int8, int16, FP16, BP16, TF32 operation
“ Supports up to 4AK@30fps for H.265/HEVC, MVC videc
decoding
Decoder ” Supports up to 1080p@60fps for H.264/AVC, MVC, vic
Video .
decoding
“ Supportap to 4AK@30fps for VP9 video decoding
Encoder “ Slpports H.264 video encoding up to 1080p@60fps
RAM 4GB/8GB LPDDR4X
ROM 8GB/16GB/32GB/64GB/128GBMMC
Support system Debian, Buildroot
Hardware Parameters
Extended Storage “ Supportlx M.2 PCI.1 SSD
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” Supportlx MicroSD Card

” SupportlxMIPI(4-lane)output, up to 2048L080@60fps

Display
Or LVDS, up to 800 x 1280@60Hz
” Supportlx Speaker, 2in connecter
Audio
” Supportlx Headphoneutpufinput
” Support3xUSB2.0Host
USB
” Supportlx USB20 OTG(ADB/USB)
” Supportlx Gigabit Ethernet
Network “ Supportlx WIFI/BT module
” Supportlx 4G/GPSnodule
Camera ” Support8x AHD
” Supportlx RS485
Peripheral “ Support2x UART
communication “ Support9x adc

” Supportdx GPIO

Other parameters Supportlx Debug, 1IXRTC, 1x IR
Electrical Parameters
Power supply input
12V/I3A
voltage
RTC input voltage 3V/0.6uA
Operating temperature 0~7
Storage temperature -40~83

Structural Parameters
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Core board dimension 45mm x34mm
Motherboard

160mm x 115mm
dimensions

1.3 Hardware Interface Introduction

Headset 8x AHD
2x USB USB Ethernet |
Host OTG |
Powerin . .
DC 12V
M.2

mPCle
4G&GPS

WiFi&BT ADC |Speaker

USB Host Reset Recovery MIPIDSI

Interface parameters

Power inDC 12V 12V DC power input interface

8x AHD 8-channel AHD camera input interface
Ethernet Gigabit Ethernet RJ45 interface

USB Host Dual USB2.0 Hostinterface and 4in connector
USB OTG USB OTGinterface OTG download interface

8
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Speaker Speaker output interface;fn connector
Audio out/in Audio /O interface
RS485 RS485 communication interface
Micro SD Micro SD card slot
M.2 M.2 interface forconnecting SSD
MIPI DSI MIPI DSI interface
GPIO General Purpose Input/Output pins
Debug debug the serial port

” UARTS3, TTL level serial interface
UART

“ UARTY7, TTL level serial interface
ADC ADC interface
WIFI&BT WIFI&Bluetooth module
4G&GPS 4G mPCle interface
RTC RTC coin cell connector
IR ADC interface, 3pin connector
Recovery Recoverykey
Reset Reset key
Power Power key

2 Install Drivers and Tool

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

need tabe installedfor Windows computers):

Use
USB OTG download drive
installation assitant

Serial port debugging driver
Debuggingool

Number Driver name Driver

1 RK Driver Assitant  Driverinstall.exe

2 CH9102x SETUP.EXE
3 Serial Terminal Tool SecureCRT.exe

9
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2.1Install RK Driver Assitant

Step I OpenDriverAssitant_v5.1/Driverinstall.exe
Step 2 To avoid driver conflicts, clickUninstall Driver 0 to uninstall the driver.

& RE Driver Assitant X

Install Driver E'nsta]l Driver

Step 3 Click buttonih st al | tolnstallv er 0

& RK Driver Assitant pod

Install Driver Ininstall Driver

Step4: After theinstallation is complete, connect the board and PC with O%8
cable and press tliecoverykey and hold then power the board, the following
information is displayed in the Comput@evice Manager indicating that the USB

driver was successfully installed
v & DESKTOP-JRUOUGEN

v || Class for rockusb devices
E? Rockusb Device

Step 5 If the following device information appears in thevice Managerafter the

operation in Step 4jserneed to proceed to the next step

= 2 ADMINISTRATOR
+ HE Acronis Devices
- \> Class for rockusb devices
\:§~ USE download zadgzet

Step6: The WINDOW will pop up found New Hardware Wizard dialog box, choose to

install from thespecifiedlocation, and then seled@riverAssitant_v5.1.1/ADBDriver
10
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Step 7 After the installation is completed, the following device information can be seen

in the ComputeDevice Manager

S ¥ ADNINISTRATOR

+ H8 Acronis Devices
= \>Class for rockusb devices
\> Rockusb Device

2.2Install CH9102X Driver

2.2.1How to Connect the Serial Port Tool

RXD
TXD

GND
3.3v
! RX@.. _.@RXD |
Board ™ @ @ TXD USB-to-UART Adapter
I GND@-------- @ GND I
Pin Connection Description
RXD Receive, connecbfl X pin of the board.
TXD Transmit connect tdRX pin of the board.
GND Ground, connect to GND pin of the board
3v3 No need to connect

2.2.2Install Driver

Step 1 Plug theCH9102 Moduleto the PC
Step 2 Unzip CH343SER.ZIBn Windows
Step 3 Select and install the correspondig TUP.EXEaccording to the computer

properties

11
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¢ DriverSetup(X64) — (=1 = e
Device Driver Install / UnInstall
Select INF CH343SER. INF -
UCH_CH
INSTALL |__ USB-EHHAMCED-SERIAL-f CH342

|__ e5/85/72822, 1.61.2022_05

UHINSTALL
HELP
ﬁ DriverSetup(X64) = &
Device Driwver Install / UnInstall
Select INF CH3435ER.INF -
DriverSetup [&J
INSTALL I CH242
2e22_ 65

| Driver install success!
UMINSTALL ki

HELP

Step 4 After the installation is completedhe device will be listed undebevice

Manager portswith unique serial port assigned.

=4 Device Manager Eﬂlﬂ

File Action View Help
&= @ E HEl | P

5 F Network adapters -
475 Ports (COM & LPT)

¢ ..[75 USB-Enhanced-SERIAL CHI102 (COMS) 7
I USB-SERIAL CH340 (COML4) N
ST FTEREO (LPTL)

5 S0 (oM il

=

2.3Install Serial Terminal Tool

Theserial terminal SecureCHS usel for debuggingn Windows.It can be used
directly after decompressian

Step 1 Unzip Platform/SecureCRT.raon PC.

Step 2 Click SecureCRT/SecureCRT.®@penthe SecureCRT

12
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not connected - SecureCRT - O >

File Edit View Options Transfer Script Tools Window Help
253 5] [] 2] ] [Enter host <Alt+R= 3 B g4 | L2 B o | AR S §

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 iQuick Connec® button to go to the Quick Connect configuration

screen.

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

23l ] 23 X Enter host <Alt+R> 2y (R g8 | T Bo o | an G o

Quick Connect

Protocal:

Hostname:

Port:

Authentication
[~]Password
[ZIPublickey
[#]keyboard Interactive
[716554P

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

- comeet | [ cancel |

Ready 0,0 0 Rows, 0 Cals CAP NUM .

Step 5 Corfigure as shown in the following figure

13
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not connected - SecureCRT — O X

File Edit View Options Transfer Script Tools Window Help

Quick Connect

potoc
Part: CoM3 |  Flow Control
ot Wi
[IrTs/CTS
= g Y [xonporr
s b

[ show quidk connect on startup [+] save session
[openin a tab

[ comnect | | cancel

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

Step 6 After clickingi ©nnec® button, the terminal serial interface will be

successfully accessed.

serial-com3 - SecureCRT - O *
File Edit View Options Transfer Script Tools Window Help

iﬁm@g@Enterhost<Alt+R= _‘Qﬁém %%5 %' (7] :

« serial-com3 x 4 b

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

3.Upgrade Introduction

3.1 Upgrade Mode

The firmware can be upgraded via USB cable in two modes:
14
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1. Loader Mode:
The standard mode used for firmware upgrades.

2. MaskRom Mode:
A lastresort 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.

APrerequisite

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

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

3.1.1How to Enter Loader Mode

3.1.1.1 Hardware

Step1: Disconnect the power adapter.

Step2: Connect one end of the Micro USB cable to fR€ host and the other end to the
development board.

Step3: Press and hold tHeecoverybuttonon the board

Step4: Connect the power supply.

WA=295EM 1
g
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Step 5: After a few seconds, release tRecoverybutton when the flashing tool shows

AfFound one LOADER Deviceo

-, RKDevTool v3.31 = =
Download Inage |Upgrade Firmwars | Advanced Function|
L B | Storage Address Hame Eath .
(W0 000000000 leader .. \rockdev\ImegeWMimiloaderdll bin

2 |Iv 0x00000000 | parameter .. \rockdevhImageparameter. txt

i |[v 000004000 uboot \rockdeviImagstuboot. img

4 |[v 000008000 mise . ArockdeviImageimize. img

5 |V 000008000 beot . ArockdeviImageiboot. img

6 |Iv 0x00028000 recovery .. \rockdevhImagehrecovery. img

T | 000065000 backup

g ||« 0x00CT8000 oem . ArockdeviImagehoem. ing

a |V 000073000 rootfs | .. \rockdeviImage\rooifs. img

1 | v 0:00CES000 userdata . rockdevhImage'userdata. img

Loader: I Run ] [ Switch ] [ Dev Partition ] [ Clear

[] Write by Address

| Found One LOADER Device | (o2 mwm -

3.1.1.2 Software
After connecting the Micro USB cable, execute the following command in the serial

debug terminkor adb shell.

# reboot loader

3.1.2 How to Enter MaskRom Mode

Step1: Disconnect the power adapter.
Step2: Connect one end of the Micro USB cable to the PC host and the other end to the
development board.

Step 3: Use tweezers to short the two tesirps on the Mini3562.

16
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o (I o {ZXE3

et
i o

T == i S
LTI - CCECECECETI ey

a-

]
" wenor B
Maskrom WA=295EN3. " '

o

Step4: After connecting the power cable, the device will enter MaskRom mode.

'y RKDevTool v3.31

=

Bl

Download Image |Upg:rade Firmware |Advanced F\mctionl
# | B Storage hddress Hame Fath .
z |[v 0x00000000 | parameter | .. \rockdewiImage'parameter. txt
id 00004000 uboat | ArockdewiImagetubost, img
4 |I¥ 000005000 mise . ArockdeviInageimize. ing
5 [ I000NENN0 buat \rackderi Tnageibost img
g | [v 500025000 recovery | . \rockdeviInagelrecovery. ing
T | 000063000 backup
g v 0:00CTS000 oem . rockdevtImageoem. img
a | 000075000 rostfz | .. \rockdewiImage'rootfs. img
m |« (00CES000 userdata | .. \rockdewiInageiuserdata ing
P [ Run | [ switeh | [ DevPatiion || Glear
Write by Address
| Found One MASKROM Device [+ msmon =

3.2 Burn firmware

Environment: Windows OS (Operating System).

3.2.1 BurnUpdate.img Firmware

Step I Unzip RKDevTool.raron Windows.

Step 2 OpenRKDevTodRKDevTool _Relea¥8KDevTool.exe

17
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. RKDevTool v3.31 = |
Dowrlosd Inage |Upgrade Firmware | Advanced Function|
[ [
# | O Storage Address Hane Path
0 0«00000000  leader . SrockdeviImszeMiniloaderMllbin
2 v 0x00000000 | parameter \rockdew\Inage\parameter. txt
3 0200004000 uboot ‘rockdev\Inageuboot. img
1 v 000006000 misc ‘rockdeviInazeimise. ing
5 ¥ 0x00008000 baot \rockdeviInagetboot. ing
5 | [v 000026000 recovery ‘rockdev\Inage'recovery. ing
T 0x00065000 backup
g v 0x00CT6000 oem ‘rockdew\Inagehoen. ing
3 v 000075000 rootfs ‘rockdewiInagelrootfs. ing
0 | ¥ 0x00CEB000 | userdata | . ‘rockdeviImageluserdata ing
e [ Run | [ switch | [ DevPariion | [ Clear
[ Write by Address
| No Devices Found [ -]
Step 3 Switch toloader mode (How to Enter Loader Mode
= 3l

y RKDevTool v3.31

Download Inage |Upgrade Firmware | Advanced Funetion|
|
%MNW—IM—P_L
¥ 0400000000 loader .. \rockdevinageWinilosderAll bin |

lz |V 0x00000000 | parameter \rockdew\Inagetparamster. txt

Eic 000004000 uboot . ‘rockdew\Imageuboot. ing

Eicd 000006000 mise ‘rockdew\Inazetmise. ing

s | 000008000 boot . ‘\rockdew\Inagetboot. ing

icd 000028000 recovery \rockdew\Inagzetrecovery. img

7 |- 000058000 backup

ENicd 0x00CT3000 aem ‘rockdewiInagetoen. img

la |¥ 0xD00TE000 rootfs | .. \rockder\Inage\rostfs. ing

10 [ 0x00CEE000 userdata \rockdew\Inazetuserdata. img

EET [ Run | [ swich | [ DevPariion | [ clear

[C] Write by Address

[ Found One LOADER Device |

[4-2 :Loaner

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

Upgradeto flash

4 RKDevTool v3.31

e

=

Download Imagel Upgrade Firmware IArlvam:ed Functien

 Found One LOADER Device

Firmware § Upgrade Switch
Fw Ver: 1.0.00 Loader Ver; 1.04 Chip Info: ~ EE3582
FiE E:\CDA3562\ Image\update. ing
4-2 :LOADER -]

After the flashing ixomplete, the board will automatically reboot.

18
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3.2.2Burn Split Firmware

Step1: Switch toLoader mode

Step 2 Click the column on the right side for the path of the file want to flash.

Step 3 Select the checkbox on the left and check the partitiong titabhed, multiple
partitions can be selected.

Step 4 Click theRun button to flash the image.

+ RKDevTool v3.31 = Bl
Download Inage |Wpgrade Firmware | Advanced Functien|
# Sterage Address Hame Path oJ
v (0200000000 loader
z v 000000000 parameter | .. \rockdeviImagehparameter. txt
3 |V 000004000 uboat . ArockdeviInagstubost. ing
4 |Iv 000008000 mise . ArockdevtInagetmise. ing
5 v 000008000 boot . Arockdev'iImageiboot. img
e |Iv 0x00028000 recovery \rockdeviImageirecovary. ing
T T 0x00065000 backup
s |V 0x00CT5000 oem . \rockdev\Inazehoem. ing
9 v 000073000 rootfs . ArockdeviImage\rootfs. img
1w [V | 0x00CES000 userdata \rockdeviImageluserdata. ing
Loader: Il Run ]I [ Switch ] [ Dev Partition ] I Clear I
[ Write by Address
' |Found One LOADER Device| (w2 o ]

After the flashing is complete, the board will automatically reboot

. RKDevTool v3.31 = R
Download Inage |Upgrade Firnware | Advanced Funetien| Get Flashlnfo Snccess -
Frepare I0B Start
| | Prepare IIB Success
# O | Storage Addreszs Hame Fath . Download ITE Start
0 G0 Lo B OGS RG] || Dot T Sucsess
z | 0x00000000 | parameter | E:SCD435624Imagetimagesiparamet. .. Hait For Loader Start
a |¥ 0x00004000 whoot | E:\CDNI562\Inagebinagesiuboot. ing Wait For Loader Success
4 |V 0x00008000 mise B \CDNI562\Inage\imagesimise. ing Test Device Start
s |V 000003000 boat E: 400435624 Inage inazes boot_mi. . . ;“:\lne‘:“ts“cifsg%j
i 0:00028000 | recevery | E:\CDNISEZ4Image‘imagesirecever. .. S:w t°i 'ff oed hant
i art to dowrdoad uboa
7 | 0010088000 backup Dewnload uboot. .. (100%)
s |Iv 0%00CT000 nem E \CDN3562" Inage\inageshoen. img Gtart to dorslead mise
ENic 0x00078000 vostfs | E:\CDV3SEZ\Imagetimagesirostfs_. .. Dowsload mize.. . (100%)
w [ 0x00CESO00 | wserdats | E:\CDAGBE2\Imagebimagestuserdat.. | | ||Siart 4o downlead boot mipi_debienll .. L
Download boot_mipi_debianll. .. (100%)
Start to download recovery. ..
Dowrload recovery. .. (100X)
Start to download oem..
Download oem. .. (100%)
LoaderVer104 | __Run | [ Swtn | [ DevPamtion | [ clear Start to dowrload rootfs_debiandl. .
[T Write by Address Dowrload rootfs_debianil. .. (100%)
Start to dowrload userdata
Download userdata .. (100%)
| Found One ADB Device (a2 e )| Dows1oad inage 0% "

W 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.

19
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4.Development Environment

4.1 Preparing the Development Environment

It is recommended to use Ubuntu 22.04 or higher version for compildfigmu
encounteran error during compilation, user can check the error message and install the
correspondingoftware packages accordingly. Other Linux versions may need to adjust
the softwargackage accordingly. In addition to the system requiremémeie are other

hardware andoftware requirements.

Hardware requirements Software requirements

64-bit system, hard disk space should be greater
than 120G. If you do multiple builds, you will Ubuntu 22.04

need more hard drive space.

4.2 Installing Libraries and Toolkits

The contents of this directory only provide the software package installation commands
that are needed to build the compiled SDK environment. Please install other tools such
as samba and ssh yourself.

Ubuntu22.04 online root

To install the required toolexecutehe following

commands:

20
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$ sudo apt - get install git ssh make gcc libssl -devliblz4 -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

$ sudo apt install python2 python -is - python3

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.

5.Compile Source

Step 1: Unzip theSource

To extract the source files, execute the following commands:

$ tar xvij rk3562_linux6.1_sdk -20250410.tar.bz2
$ cd rk3562_linux 6.1 _sdk

Step 2: Configure theCompiled Board

To configure the board, execute:

$ ./build.sh lunch
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\ yangjing@yangjing:~/opt/develop/rk3562/em3562/rk3562_linux6.

A Rockehip Linux SDK #HHHHHHHHHHHE
Manifest: rk3562_linux6.1_release.xml
Log colors: message notice warning error fatal

Log saved at
/home/yangjing/opt/develop/rk3562/em3562/rk3562_linux6.1_sdk/output/sessions/2025
Pick a defconfig:

. rockchip_defconfig

. rockchip_rk3562_dictpen_test3_v20_defconfig

. rockchip_rk3562_evbl_Ip4x_v10_amp_defconfig

. rockchip_rk3562_evbl_  Ip4x_v10_defconfig

. rockchip_rk3562_evb2_ddr4_v10_amp_defconfig
. rockchip_rk3562_evb2_ddr4_v10_defconfig

. rockchip_rk3562_robot_evbl_Ip4x_v10_defconfig
. rockchip_rk3562_robot_evb2_ddr4_v10_defconfig
Which would you like? [1]: 4

Switching to defconf ig:

0 N O g b~ wWN PR

1_sdk$ ./build.sh lunch

-04-11_14-21-55

/homelyangjing/opt/develop/rk3562/em3562/rk3562_linux6.1_sdk/device/rockchip/.chip/rockchip_rk3562_evbl_Ip

4x_v10_defconfig

mkdir - p /homel/yangjing/opt/develop/rk3562/em3562/rk3562_linux6.1_sdk/output/kconf/Ixdialog

make CC="gcc" HOSTCC="gcc" \
obj= /home/yangjing/opt/develop/rk3562/em3562/rk3562_linux6.1_sdk/output/kconf

Step 3: Compile uboot, kernel, recovery, buildroot

/I compile all in one step

After compile the firmwares are generatedkirss2 linux5.10_sdk

User can also use the singiep to compile.

/I compile uboot

/I compile kernel

Touch under different system modifications
kernel-6.1\drivers\input\touchscreen\gt9xx\gt9xx.c
#f1 //ffor 10.1inch Ivds or mipi for debian
gtp_change_x2y =TRUE;

TRUE;
gtp_y_reverse = TRUE;

gtp_x_reverse =

#endif

#if 0

/ffor 10.1inch mipi for buildroot

gtp_change_x2y =FALSE;

gtp_x_reverse = FALSE;

gtp_y_reverse = TRUE;
#endif

22

\ rockdev




ﬁ BOARDCON

“Embedded Design Customize the embedded system base¥anidea
$ ./build.sh recovery /I compile recovery
Or

$ source envsetup.sh

$ cd buildroot

$ nake recovery -rebuild

$cd..

$ ./build.sh recovery

$ ./build.sh rootfs /I compile buildroot

Step 4: CompileDebian12(Permission: root)

To compiledebian12 execute the following command:

$ sudo ./build.sh debian

After compilation, dinaro-rootfs.imgis generated in theebian/directory.

Note: Related dependencies must be installed beforehand.

$ cd debian

$ sudo apt - get install binfmt - support gemu - user - static live - build
$ sudo dpkg -iubuntu -build - service/packages/*

$ sudo apt - get install -f

Step5: Generate and Check Firmwares

Execute the following commarnd generate firmware:

$ ./build.sh updateimg

Images andipdate.img are generated immckdev/directory.
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6.Debianl2 Test

Account: linaro

Password:linaro

6.1 Serial Terminal

Debug
i@ R¥
2®TX
1 @ GHND

Connect the board and PC with USB Serial cable, then powetherterminal will
outputbootinformation.The default baudrate 500000

Serial-COM3 - SecureCRT — m] X
File Edit View Options Transfer Script Tools Help
HINDA R |EES FHY 2

| Serial-COM3 B
8.191722] [BT_RFKILL]: rfkill_rk_set_power: set bt wake host input!

8.191773] [BT_RFKILL]: ENABLE UART_RTS

8.300742] [BT_RFKILL]: DISABLE UART_RTS

§.300814] [BT_RFKILL]: bt turn on power

8.301045] [BT_RFKILL]: Request irq for bt wakeup host
8.313275] [BT_RFKILL]: ** disable irg

root@linaro-alip:/# [ B8.843770] Bluetooth: HCI UART driver ver 2.2.8d685df.20240508-150224

Bluetooth: HCI H4 ||Jrotoco'| imitialized

843820] Bluetooth: HCI Realtek H5 protocol initialized

rtk_btcoex: rtk_btcoex_init: version: 1.2

rtk_btcoex: create workqueue

rtk_btcoex: alloc buffers 1792, 2432 for ev and 12

rk-pcie fe000000.pcie: failed to initialize host

of_dma_request_slave_channel: dma-names property of node °/serial@ff670000" missing or empty
dw-apb-uart f1670000.serial: failed to request DMA, use interrupt mode

Bluetooth: h5_open

10.015889] Bluetooth: hci_uart_register_dev

rtk_btcoex: Open BTCOEX

rtk_btcoex: rtk_vendor_cmd to_fw: opcode Oxfclhb

rtk_btcoex: BTCOEX hci_rev Oxaaa8

10.021990] rtk_btcoex: BTCOEX Tmp_subver 0x2df5

. Bluetooth: MGMT ver 1.22

10.889133 syste-d—:liourna'ld[ZEﬂ]: File /var/log/journal/3e8dd382bfd24d51a03009441c2eb75e/user—-1000. jourr
al corrupted or uncleanly shut down, renaming and replacing.

[  11.043887] Freeing drm_logo memory: 1384K

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

\Ready Serial: COM3 28, 1 28 Rows, 108 Cols VT100 NUM
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6.2 Display

The EM3562 default support for MIPI DSI interfaces.
i }x & h ' “1 : 3

! a1 H

gl MNe

1
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6.3 Micro USB

Micro USB .
The Micro USB is mainly used for firmware upgradad ADB function.

6.3.1 ADB

ADB is the commandine debugging tool. It can use for system logs, uploading and
downloading the files, installing the applications, etc.

Step1: connect the board and PC host with Micro USB cable.

Micro USB{CWE/ADB)

UAB-A z_n’n‘ Whicro UsE

Step2: Install ADB driver on Windows system.
Step3: PressWindows + Rto open the Run program. Tyfiemdd and press Enter

Step4: Execute the following command to enable ADB

# adb shell
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E BES: C\Windows\system32\cmd.exe - adb shell

C:“Users“Administrator>adb shell E
* daemon not running. starting it now on port 5637 =

* daemon started successfully =

rootPlinaro—alip:#

root@linaro—alip:-#

root@linaro—alip:-#

6.3.2Micro USB to USBHOST

Step 1: Connect the Micro to USBTG Hostconverter to the Micro USB port of the
development board, and then insert the USB flash drive into the USB port of the

docking station.

Micro USE Ne%/ADE USB2.0N

Step 2: After inserting the USB flash drive, if isirecognized successfully, an icon will

appear on the desktop. Click the icon to automatically mount the device
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¥ Applications = [*] 7295-5666 - Thunar u O,Q,Li'g 9 q) ZUZDSLDS"ZW linaro

63 GB
Volume

™ 7295-5666 - Thunar
File Edit View Go Bookmarks Help

/

{ > A @ P imediafinaro/7295-5666/

Places
h _—
- Computer

(i linaro
) Desktop
& Trash _ _ ===

File System Devices

Alarms Android Audiobooks

__ File System black_list Documents

n [ - -

63 GB Volume &

Home
Download EM3288-POE LOST.DIR

3.9 GB
Movies Music Notifications A

24 folders | 5 files: 2.1 GiB (2,287,479,570 bytes) | Free space: ...

BEgda ™

6.4 Ethernet

Step I Connect the network cable to the Ethernet.port

According to the log, it can be seen that the Gigabit Etheznegnition is successtul

root@linaro - alip:/#[ 327.461213]rk_gmac - dwmacffa80000.ethernetendO: LinkisUp - 1Gbps/Full - flowcontrol

rx/tx
[ 327.461404] IPv6: ADDRCONF(NETDEV_CHANGE): endO: link becomes ready

Step2: View network interface information(default DHCP=Yes).

# ifconfig

root@linaro - alip:/# ifconfig
end0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.50 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::d3e1:d56a:260f:3833 prefixlen 64 scopeid 0x20<link>
ether ce:85:1e:f6:a3:bd txqueuelen 1000 (Ethernet)
RX packets 484 bytes 50059 (48.8 KiB)

RX errors 0 dropped 58 overruns 0 frame O

TX packets 152 bytes 13682 (13.3 KiB)

TX errors 0 dropped 0 overruns O carrier O collisions 0
device interrupt 48
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Step3: Users can ping URL/IP at terminal, or open the browser to test Network.

#ping -le nd0 www.armdesigner.com

root@linaro - alip:/# ping - 1 end0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.50 end0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttI=48 time=183 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=183 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq= 3 ttI=48 time=183 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=48 time=183 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=186 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.22 2.54.196): icmp_seq=6 ttl=48 time=183 ms
"C
www.armdesigner.com ping statistics
6 packets transmitted, 6 received, 0% packet loss, time 5007ms
rtt min/avg/max/mdev = 182.677/183.464/186.169/1.216 ms
root@linaro - alip:/#

6.5 USB Host

The USB host can be used to connect devices such asnié8Be USB keyboards,
USB flash drives, and other USB peripherals.

After connecting the USB flash drive, if the device is successfully recagréreicon

will appear on the desktop. Click the icon to automatically mount the device.
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Applications = =] €T - Thunar [ ] @ ) 20250410 jinaro
- = 02:17

h €T - Thunar
File Edit View Go Bookmarks Help

{ > A @ P imediafinaro/em

Places
_—
- Computer

fizy linaro

P;‘ Desktop &

E Trash _
Devices

) File System

__ 3.9GB Volume

63 GB Volume

adb Android

AnTuTu Audiobooks black_list

fle— A A

DCIM Documents Download

33 folders | 20 files: 2.6 GiB (2,787,413,143 bytes) | Free space:...

I EELa

6.6 SD Card

Stepl: Insert the micro SD card into the card slot.

Step2: After inserting the SD card, if it is recognized successfully, an icon will appear

onthe desktop. Click the icon to automatically mount the device.
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Applications - ) 6AEA-5795 - Thunar [ ] @ ) 20250410 jinarg
= 02:18

(il 6AEA-5795 - Thunar
File Edit View Go Bookmarks Help

{ > A @ P /mediafiinaro/6AEA-5795/

Places
h
- Computer

fizy linaro

P;‘ Desktop

E Trash [ === [ ==
Devices

) File System

__ 3.9GB Volume

M 63 GB Volume

el

Audiobooks black_list

debian12-rkr3 Documents DoubleCamera-
Example

e A

Nawinlasd EM24A0 11 \/2 9 1 lnn

30 folders | 82 files: 9.0 GiB (9,682,260,004 bytes) | Free space:...

I EELa

6.7 M.2 NVME SSD

The SSD on Debianll only supports ext4 format.
Step 1 Connect the SSD, then power on.

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

Click the icon and enter Password Alinar oo
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M Applications - ™ Authenticate — S 0 @ B0 e

Enter "linaro"
b 4

% Applications = ™) 639ccdaf-d93b-4fa3-e... || s Q ¢ 2°3335° linaro

ﬁ 639cc4af-d93b-4fa3-8ead-7a9d4cf6e68b1 - Thunar
File Edit View Go Bookmarks Help

{ > A @ P mediafiinaro/639ccaaf-d93b-afa3-8ead-7a9ddcl6e68b1/ Q

Places
[ ===
- Computer

fizy linaro
r Desktop
a Trash
Devices
o File System
__ 3.9GBVolume &
63 GB Volume &

1 folder | Free space: 216.2 GiB

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

board first.

#Is /dev /Iview the SSD device name
# mke2fs -t ext4 /dev/invmeOnl /l[format SSD
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User also can execute follow command to mount SSD:

# mkdir /mnt/ssd
# mount /dev/invmeOnl /mnt/ssd /Imount SSD

# Is /mnt/ssd

root@linaro - alip:/# mkdir /mnt/ssd
root@linaro - alip:/# mount /dev/nvmeOn1 /mnt/ssd

root@linaro - alip:/# Is /mnt/ssd
4KP30 lost+found
root@linaro - alip:/#

/[create a mount point

6.8 WiFi & Bluetooth

e
EEERRE

WiFi& Antenna

Bluetooth

6.8.1 WiFi

Step1: Connect the WiFi antenna.

Step 2 Click the network icon in the top right corner of the Ul interface.

€ Applications =

Boardcon

ChinaNet-T5Ay

DIRECT-4A-HP Laser 136w
Fiesyeen DIRECT-wo-HUAWEI CV81-WDMa

HYLS_2.4G

JSC-2.4G

LYB-2.4G

SZGX

XYLX-Shoeroom

HIZAI

- - -

| | @b 9 o 2550 o
ETHERNET NETWORK
Wired connection 1
Disconnect

Wi-FiI NETWORKS (P2P0)

Available networks
Wi-FiI NETWORKS (WLANO)
Available netwarks
Connect to Hidden Wi-Fi Network...

Create New Wi-Fi Network...

VPN Connections

I EEla

Step 3 Select the SSID from the list of available networks and entgrab®wvord.
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&

Wi-Fi Network Authentication Required A X

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “Boardcon”.

Wi-Fi adapter  wlan0 v
Password | 900000000000000) “a

Show password

Cancel Connect

Step 4 After the WiFi successfully connects to the hotspot, the system will display the
corresponding connection status icon in the top right corner.

Applications = 4 ) 20250410 inarg
PP! 02:30

Step 5 After connectedusers can ping URL/IP at terminal, or open the browser to test

Network.

# ifconfig

#ping -1 wlan0O www.armdesigner.com
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root@linaro - alip:/# ifconfig

end0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether ce:85:1e:f6:a3:bd txqueuelen 1000 (Ethernet)
RX packets 2091 bytes 191901 (187.4 KiB)
RX errors 0 dropped 332 overruns 0 frame 0
TX packets 300 bytes 25976 (25.3 KiB)
TX errors 0 dropped 0 overruns O ¢
device interrupt 48

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 50 bytes 4538 (4.4 KiB)
RX errors 0 dropped 0 overruns 0 frame 0
TX packets 50 bytes 4538 (4.4 KiB)
TX errors 0 dropped 0 overruns O carrier O collisions 0

p2p0: flags=4099<UP,BROADCAST,MULTICAST> mtu 15 00

ether ce:64:1a:96:5c¢:1d txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame 0

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns O carrier O collisions

arrier O collisions 0

wlan0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.206 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::be34:ffa5:aabc:c07 prefixlen 64 scopeid 0x20<link>

ether cc:64:1a:96:5c:1d txqueuelen

RX packets 360 bytes 46717 (45.6 KiB)

RX errors 0 dropped 41 overruns O frame 0
TX packets 55 bytes 6550 (6.3 KiB)

TX errors 0 dropped 0 overruns O carrier 0 collisions 0

root@linaro - alip:/# ping - | wlanO www.armdesigner.com

1000 (Ethernet)

PING www.armdesigner.com (67.222.54.196) from 192.168.0.206 wlan0: 56(84) bytes of data.

64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from 67
"C

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

4 packets transmitted, 4 received, 0% packet loss, time 3001ms
rtt min/avg/max/mdev = 230.946/262.862/333.474/41.824 ms
root@linaro - alip:/#

- 222- 54- 196.unifiedlayer.com (67.222.

6.8.2 Bluetooth

- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1
- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttI=48 time=255 ms
- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=232 ms

ttl=48 time=333 ms

54.196): icmp_seq=4 ttI=48 time=231 ms

Step 1. Click the Bluetooth icon in the top right corner of the Ul interfaSelect

Devices. enter the Bluetooth Devices.

35



ﬁ BOARDCON

uEmbedded Design Customize the embedded system basedanldea

¥ Applications = ] - dil & ) 20259410 Jinaro
R Turn Bluetooth Off
Q_ Make Discoverable
@ Send Files to Device...
QO Rec
$ Devices. .|
3 Adapters...
[ Local Services...
& Plugins
@ Help

G Exit

Step 2: The Bluetooth device name is hidden by default. Set the Bluetooth device name

to be visible. ClickAdapter -> Preferences-> Always visible.

9 Bluetooth Devices A - OX
Adapter Device View Help

Q, search O  — ﬁ Send File

(®) linaro-alip

B Exit N

A\0.56 KB 0.00 B/s™» 1.69 KB 0.00 8/s i L)
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ﬂ Bluetooth Adapters A — X

linaro-alip

Visibility Setting
Hidden
O Always visible

Temporarily visible

Always

Name

linaro-alip

Step3: Click Searchto start searching and select the available device in the list to pair.

€ Applications = §) Bluetooth Devices [] n dll 65 e O 20259410 Jinaro

9 Bluetooth Devices
Adapter De¢ e View Help

Q Search oy v — w S
OPPO K10 5G

Smartphone
----- 88:68:4B:74:39:44
liuy
Smartphone
= A8:35:12:9A:EB:4D

A\ T7.40KB 0.00 B/s10.13 KB 0.00 B/s & &

After pairing,devices can connect with each other automatically.

6.9 Audio I/0O

The audio support Headset input, supports Headset and speaker output.
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Speaker

Step1: Plug the headphone into the Audio jack.
Step2: View sound card.

# cat /proc/asound/cards

root@linaro - alip:/# cat /proc/asound/cards
0 [rockchiprk809 ]: rockchip -rk809 - rockchip -rk809

rockchip - rk809

roo t@linaro - alip:/#

Step3: Execute the following command to record.

# arecord -Dhw:0,0 -d10 -fcd -r44100 -c2 -twav test.wav /I -D hw:0,0 is cardO

and device0

root@linaro - alip:/# arecord -Dhwi0,0 -d10 -fed -r44100 -c2 -twavtest.wav

Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
root@linaro - alip:/#

Step4: Execute the following command to playback.

# aplay -D plughw:0 , O test.wav

root@linaro - alip:/# aplay - D plughw:0,0 test.wav
Playing WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

root@linaro - alip:/#

Play prority: Headset output greater than speaker output.
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6.10 RTC

Step 1. insert a CR1220 battery before test. It keeps the time running when the main

power is off.

Step2: Set the system time.

# date -s"202 5-04-10 11:38:00"

Step3: Write the system time to the hardware clock.

# hwclock -w

Step4: Display the current hardware clock time.

# hwclock

root@linaro - alip:/# date -s"2025 -04-10 11:38:00"
Thu Apr 10 11:38:00 AM UTC 2025
root@linaro - alip:/# hwclock -w
root@linaro - alip:/# hwclock

2025- 04- 10 11:38:10.623459+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:38:12.101322+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:38:13.766749+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:38:15.878158+00:00

root@linaro - alip:/#

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

time is saved.
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root@linaro - alip:/# hwclock
2025- 04- 10 11:43:16.740350+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:43:17.779188+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:43:18.793291 +00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:43:19.812260+00:00
root@linaro - alip:/# hwclock

2025- 04- 10 11:43:20.886162+00:00

root@linaro - alip:/#

6.11 RS485

‘RS485 Adapter:

B A GND |
ce

A
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 ef B5485 test tool to 115200.
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- o Serial-COM3 - SecureCRT = ] x
‘ File Edit View Options Transfer Script Tools Help i File Edit View Options Transfer Script Tools Help
T < QANI=BES FHT| 2] HHED R QR|Ee=S|asv|el
‘ | Serisl-coms 7| 1 Sertal-coms

399846] NOHZ tick-stop error: local softirq work is pending,
462083] noHZ tick-stop error: local softirq work is pending,
462179] NoOHZ Tick-stop error: local softirq work is pending,
462186] NOHZ tick-stop error: local softirq work is pending,
474743] NOHZ tick-stop error: local softirq work is pending,
474936] noHZ tick-stop error: local softirq work is pending,
474949] NOHZ tick-stop error: local softirq work is pending,
497206] NOHZ tick-stop error: local softirq work is pending,
827045] usb 1-1.1: new high-speed usB device number 4 using e
951263] usb 1-1.1: New usB device found, idvendor=2c7c, idPro

EEREEEEEEE

12.951343] usb 1-1.1: New USB device strings: Mfr=1, Product=2,
12.951359] usb 1-1.1: Product: EC25-EUX
12.951372] usb 1-1.1: manufacturer: Quectel
12.951385] usb 1-1.1: SerialNumber: 0123456789ABCDEF
12.959136] option 1-1.1:1.0: GSM modem (1-port) converter detect
1: GsM em (1-port) converter now attached
.1:1.1: GSM modem (1-port) converter detect
. 1: GSM modem (1-port) converter now attached
12.965038] option 1-1.1:1.2: GSM modem (1-port) converter detect
12.965675] usb 1-1.1: GSM modem (1-port) converter now attached
12.966525] option 1-1.1:1.3: GSM modem (1-port) converter detect
12.967118] usb 1-1.1: GSM modem (1-port) converter now attached
16.735168] platform mtd_vendor_storage: deferred probe pending
19.289421] s te-i—g'lnurneﬂd[zlﬂ]: Time jumped backwards, rotatin |l
etooth: hu 00000000244d972e retransmitting 1 pkts

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

Ready Serial: COM3 31, 21 31 Rows, 68 Cols VT100 JReady Serial: COM39 8 1 31 Rows, 61 Cols VT100

Step 3 Execute the following command on the board to test the RS485 transmission and
reception functionality.

# com /dev/ttyS 4 11520080 1

Serial-COMY - SecureCRT = O x

File Edit

HAPRUN EBQBEES EHT T PR UR B BES ERT| 2

| Serial-COM3 1| | Serial-COM3

root@linaro-alip:/#

root@linaro-alip:/#

root@linaro-alip:/#

root@linaro-alip:/#

|root@linaro-alip:/# com /dev/ttys4 115200 8 0 1
Bort = /dev/ttys4

audrate = 115200

les = 8 L o o of o o o o oo oo o ol ol ol ol o oo o oo o0 oY o o ool o o o o ool ol ol
parity = 0

stopb = 1

L o
[ 431.764419] [0] wait finished: 1, Isr: 96

RECV:

w Options Transfer Script Tools Help File Edit View Options Transfer Script Tools Help

TTTTVOT =l el e el el el el el ]

B?,ﬁdy Serial: COM3 31, 1 31 Rows, 68 Cols VT100 i Ready Serial: COM38 8 1 31 Rows, 61 Cols VT100

6.12 UART

Step1: Short circuit RX and TX pins dJART.
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UART
V3

RX
GMD

Step2: UART3 test.

# com /dev/ttyS 3 11520080 1

root@linaro - alip:/# com /dev/ttyS3 115200 8 0 1
port = /dev/ttyS3

baudrate = 115200

cs=8

parity =0

stopb =1

9999999999999999999

RECV: g999999999999999999
YYYYYYYYYYYYYYYYYYYY

RECV: yyyyyyyyyyyyyyyyyyyy
(i

RECV: rrrrrrrerrrerreer

Step3: UARTT7 test.

#com /dev/ttyS 7 115200801

root@linaro - alip:/# com /dev/ttyS7 115200 8 0 1
port = /dev/ttyS7

baudrate = 115200

cs=8

parity =0

stopb =1

hhhhhhhhhhhh
RECV: hhhhhhhhhhhh

YYYYYYYYYYYYYYYYYY

RECV: yyyyyyyyyyyyyyyyyy
dddddddddddddd
RECV: dddddddddddddd

6.13ADC

Step I short circuitSARADC1_IN1andGND or SARADC1 INland VCC_1V8
pins ofADC.
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Step 2 Execute the testommand

# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltageO_raw

# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltagel raw

# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltage2_raw

# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltage3 raw

# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltage5 raw

# cat /sys/devices/platform/ff730000.saradc/iio:device0/in_voltage2_raw

# cat /sys/devices/platform/ff730000.saradcl/ii 0:device0/in_voltage5_raw
# cat /sys/devices/platform/ff730000.saradc/iio:device0/in_voltage6_raw

# cat /sys/devices/platform/ff730000.saradc/iio:device0/in_voltage7_raw

root@linaro -alip:/#  cat/sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltageO_raw
187
root@linaro - alip:/# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltageO_raw

0

root@linaro - alip:/# cat /sys/devices/platform/ffaa0000.saradc/iio:devicel/in_voltage0_raw
1022

root@linaro - alip:/#
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6.14 Camera

- 2 W

videod ¥ Vlideo2 Yideo11 video\13g

& !

]

e Bl
video1 Videod. fideot2| Video14

.

APreview the footage fro® cameras simultaneousiyopycamera_ahd_testiebiansh

to SDCARD.

# cp /media/linaro/6AEA - 5795/ camera_ahd_test _debian .sh /
# chmod 777 camera_ahd_test _debian .sh

# ./camera_ahd _test _debian .sh

ASinglecamera preview, using videoO as an example.

# gst - launch - 1.0 v4I2src device=/dev/videoO !
video/x - raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

/[TheformatisNV160rNV12,I1fuse1280pAHD camerachangeto 2width=1280,height=720 2

root@linaro - alip:/# gst -launch - 1.0 v4l2src device=/dev/videoO ! video/x -raw, format=NV1 6, width=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

[ 366.922357] rkcif - mipi - Ivds: stream[0] start streaming

[ 366.923375] rkcif - mipi - Ilvds: Allocate dummy buffer, size: 0x003f5000

[ 366.923421]rockchip - mipi - csi2mipi0 - csi2:streamon,src_sd :0000000024bfald9,sd_name:rockchip - csi2 - dphy0
[ 366.923434] rockchip - mipi - ¢si2 mipi0 - csi2: stream ON

[ 366.923475] rockchip - csi2 - dphyO0: dphyO, data_rate_mbps 594

[ 366.923504] rockchip - csi2 - dphy csi2 - dphyO: csi2_dphy_s_stream stream on:1, dphyO, ret 0

[ 366.924866] techpoint 4 -0047: detect channel 0 1080P_25

[ 366.925634] techpoint 4 -0047: set channel 0 1080P_25

[ 366.962590] techpoint 4 - 0047: detect channel 1 is not supported, default 1080P_25

[ 366.963365] techpoint 4 -0047: set channel 1 1080P_25

[ 366.998955] techpoint 4 - 0047: detect channel 2 is not supported, default 1080P_25

[ 366.999739] techpoint 4 -0047: set channel 2 1080P_25

[ 367.037177] techpoint 4 -0047: detect channel 3 is not supported, default 1080P_25

[ 367.037963] techpoint 4 -0047: set channel 3 1080P_25

[ 367.084746] (0xff380000)MIPI_CSI2 ERR1:0x4000440 (fs/fe mis,vc: 2) (f_seq,vc: 2) (crc,vc: 2)

[ 367.084809] (0xff380000)MIPI_CSI2 ERR1:0xbb0 (fs/fe mis,vc: 0 1 3) (f_seq,vc: 0 1 3)

[ 368.083589] rkcif - mipi - Ivds: get vblank fail, vblank_def 0, vblank_curr O

[ 368.083654] rkcif - mipi - lvds: Warning: vblank need >= 1000us if isp work in online, cur O us

[ 368.123590] rkcif - mipi - Ivds: get vblank fail, vblank_def 0, vblank_curr 0

[ 368.123660] rkcif - mipi - lvds: Warning: vblank ne ed >= 1000us if isp work in online, cur 0 us
Redistribute latency...
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¥ Applications = [T gst-launch-1.0 EI--- dll 62 9 LD} 2“%,3‘."2‘;'“’ linaro

gst-launch-1.0 A - O X

# gst - launch - 1.0 v4l2src device=/dev/videoO !

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

# gst - launch - 1.0 v4I2src device=/dev/video 1!

video/x - raw,format=NV16,width=1920,height=108 0, framerate=25/1 ! xvimagesink
# gst - launch - 1.0 v4I2src device=/dev/video 21!

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

# gst - launch - 1.0 v4I2src device=/dev/video 3!

video/x - raw,format=NV16,width=1920,height=1080, framera te=25/1 ! xvimagesink
# gst - launch - 1.0 v4I2src device=/dev/video 11!

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

# gst - launch - 1.0 v4I2src device=/dev/video 12 !

video/x - raw,format=NV16,width=1920,height=1080, framerate=25/1 I xvimagesink
# gst - launch - 1.0 v4I2src device=/dev/video 13 !

video/x - raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink
# gst - launch - 1.0 v4I2src device=/dev/video 14 !
video/x - raw,format=NV16,width=1920,height=1080, framerate=25/1 ! xvimagesink

6.15 Video Playback

(1) The directory for the butih video testing scripts in the systeflfuckchiptest/vico
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root@linaro - alip:/# Is /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 | atency...

mpp[2281]: mpp_info: mpp version: 48962a10 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

mpp[2281]: mpp_inf  0: mpp version: 48962a10 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: 48962a10 author: Hongjin Li- 2024 - 09- 19 fix[avsd]: Fix a ttach 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 t o 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 \i@ e 0 29241219 jinaro

= t-launch-1.0 S
, gst-launc S _ R Volume 100%
b \ : T : g o L
“r,
oY | 3t

A 14 ! /|
J W R Al & e { 23
% M/J [} / ”///V‘ .1 ." w ' W VIR i ’ . o

(2) Play the video using Google Chrome.

A Google Chrome s upp o4Ktas30Hz ifod l4265/VPY vétly b a c k  u |
support for thdollowing decoding formats: H.264, H.265, VP9.

AHowever, it is only compatible withectain H.265 video files.

Step 1. Select the video file, rightlick, and chooseii Op e n Wi t h Ot he

Applicationeéeo
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¥ Applications = [*] 7295-5666 - Thunar

Pj

File Edit View Go Bookmarks Help
{ > A @® P imediafiinaro/7295-5666/ @
Places [ == [ = _

- Computer
fizy linaro

o5 Q 0 DB inaro

7295-5666 - Thunar A - OX

videoO videol white_list

Desktop

i@ Tresh

Devices

-

Open With Default Applications

File System girls ge (term_Portabl

File System GB Volume MV(720  Open With gther Application... v24.4.zip

Set Default Application...
Send To

o Cut l i
Photo = COPY nshot_2025-0
cc20: 02-17-34.png

& Move to Trash

Rename...
| |

Choosea * Properties... le selected file

Step 2 Find Chromium Browser in the list, select it, and click O p eto play the

video file

% Applications = ] 7295-5666 - Thunar [ s Q) ¢ 203430 tinaro

= 7295-5666 - Thunar
File Edit View Go Bookmarks Help

Open With

@ Bluetooth Adapters
9 Bluetooth Manager
5 Bulk Rename
B Cheese
File System & color Profiles
ocreate Launcher on the panel
.Default Applications
! Desktop

nDisplay
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¥ Applications = [®] 7295-5666 - Thunar & girls generation MV(720...

i

o © 0 %2 linaro

v | @ girls generation MV(7. ® x | + - 8 x

C  @File /media/linaro/7295-5666/girls%20generation%20MV(720P).mp4 h*d A = a

1 3:29/3:30

(3) Use the gsplay-1.0 command to plathe video.

# gst-play - 1.0 -- videosink=xvimagesink /media/linaro/7295 - 5666/ 720P.mp4

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

Command explanation:
A/media/linaro72955666/720Rmp4: The media file path to be played.

A--audiosink="alsasink device=hw:0;@Bpecifies the audio output device as hw:0,0.

roroot@linaro - alip:/# gst  -play - 1.0 -- videosink=xvimagesink /media/linaro/7295 - 5666/720P.mp4
-- audiosink="alsasink device=hw:0,0"

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

Now playing /media/linaro/7295 - 5666/720P.mp4

Redistribute latency...

Redistribute latency...
Redistribute latency...
Redistribute latency...
Redistribute latency...
0:00:16.4 / 0:03:30.9

6.16 4G&GPS

Stepl: Insert 4G module to PCle socket (4G model: EC20) onnect antenna
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Step2: Connect antenna and insert SIM card.

Step3: Power on

6.16.1 4G Test

Step I Initiate the PPP connection

root@linaro - alip:/# pppd call quectel -ppp &

[1] 2340

root@linaro - alip:/# pppd options in effect:

debug # (from /etc/ppp/peers/quectel - ppp)

nodetach # (from /etc/ppp/peers/quectel - ppp)

dump # (from /etc/ppp/peers/quectel - ppp)

noauth # (from /etc/ppp/peers/quectel - ppp)

user test # (from /etc/ppp/peers/quectel - ppp)
# (from /etc/ppp/peers Iquectel - ppp)

remotename 3gppp # (from /etc/ppp/peers/quectel - ppp)

/dev/ttyUSB3 # (from /etc/ppp/peers/quectel - ppp)

115200 # (from /etc/ppp/peers/quectel - ppp)

lock # (from /etc/ppp/peers/quectel - ppp)

connect chat -s -v -f/etc/ppp/peers/quectel - chat - connect # (from /etc/ppp/peers/quectel
disconnect chat -s -v -f/etc/ppp/peers/quectel - chat - disconnect # (from /etc/ppp/peers/quectel

nocrtscts # (from /etc/ppp/peers/q uectel - ppp)
modem # (from /etc/ppp/peers/quectel - ppp)
asyncmap 0O # (from /etc/ppp/options)
Icp - echo- failure 4 # (from /etc/ppp/options)
Icp - echo-interval 30 # (from /etc/ppp/options)
hide - password # (from /etc/ppp/peers/quectel
novj # (from /etc/ppp/peers/quectel
novjccomp # (from /etc/ppp/peers/quectel
ipcp - accept - local # (from /etc/ppp/peers/quectel
ipcp - accept - remote # (from /e tc/ppp/peers/quectel - ppp)
ipparam 3gppp # (from /etc/ppp/peers/quectel - ppp)
noipdefault # (from /etc/ppp/peers/quectel - ppp)
ipcp - max failure 30 # (from /etc/ppp/peers/quectel - ppp)
defaultroute # (from /etc/ppp/p eers/quectel - ppp)
usepeerdns # (from /etc/ppp/peers/quectel - ppp)
noccp # (from /etc/ppp/peers/quectel - ppp)
noipx # (from /etc/ppp/options)
abort on (BUSY)
abort on (NO CARRIER)
abort on (NO DIALTONE)
abort on (ERROR)
abort on (NO ANSWER)
timeout set to 30 seconds
send (AT"M)
expect (OK)
AT"M*"M
OK
-- gotit

send (ATEO"M)
expect (OK)
M

Step 2 Check the status of the network interfaces.
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root@linaro - alip:/# ifconfig

pppO: flags=4305<UP,POINTOPOINT,RUNNING,NOARP,MULTICAST> mtu 1500
inet 10.69.44.54 netmask 255.255.255.255 destination 10.64.64.64
ppp txqueuelen 3 (Point - to - Point Pro tocol)

RX packets 4 bytes 52 (52.0 B)

RX errors O dropped 0 overruns O frame O

TX packets 11 bytes 156 (156.0 B)

TX errors 0 dropped 0 overruns O carrier O collisions 0

Step 3 Testthe PPP connection.

root@linaro - alip:/# ping - | ppp0 www.armdesigner.com

PING www.armdesigner.com (67.2 22.54.196) from 10.69.44.54 ppp0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttI=46 time=477 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=46 time=443 ms

64 bytes from  67- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=46 time=394 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=46 time=360 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=46 time=3 11 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttI=46 time=269 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttI=46 time=550 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp _seq=8 ttI=46 time=508 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=9 ttI=46 time=468 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=10 ttl=46 time=426 ms

"C

---  www.armdesigner.com ping statistics -

10 packets transmitted, 10 received, 0% packet loss, time 9011ms

rtt min/ava/max/mdev = 269.450/420.566/550.441/83.508 ms

6.16.2 GPS Test

Stepl: Enable GPS functionality.

Step2: Read GPS data.

root@linaro - alip:/# echo -e "AT+QGPS=1r\n" > /dev/ttyUSB2
root@linaro - alip:/#

root@linaro - alip:/# cat /dev/ttyUSB1

$GPVTG,,T, M,N, K,N*2C

SGPGSAA L0000, %32

$GPGGA,,,,,,0,,.,,,,,*66

$GPRMC,,V,,,,,,.,,,,N,V*29

$GPVTG,,T,,M,N, K,N*2C

$GPGSAAL,, .m0 *32
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6.17 GPIO

we'vzor .
IA=T96EN3 7

)

The GPIO value is: 65/55/56/107.

# echo 65 > /sys/class/gpio/export

# echo "out" > /sys/class/gpio/gpio65/direction
# echo 1 > /sys/class/gpio/gpio65/value

# echo 0 > /sys/class/gpio/gpio65/value

6.18 IR

werzer
IA=295EN3.

e

o v @ ﬁsq: s«mm
TR
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Step 1 Open IR debugging print.

# echo 1 > /sys/module/rockchip_pwm_remotectl/parameters/code_print

Step 2 When pressing a button on the remote control towards the IR receiver, the key

value will be printed to the log.

root@linaro - alip:/# echo 1 > /sys/module/rockchip_pwm_remotectl/parameters/code_print
root@linaro - alip:/#

root@linaro - alip:/# [ 1399.441475] USERCODE=0x1818
[ 1399.468566] RMC_GETDATA=98

[ 1400.697516] USERCODE=0x1818

[ 1400.724713] RMC_GETDATA=9b

[ 1401.989368] USERCODE=0x1818

[ 1402.016497] RMC_GETDATA=99

[ 1402.602880] USERCODE=0x1818

[ 1402.630028] RMC_GETDATA=97

[ 1403.949393] USERCODE=0x1818

[ 1403.976453] RMC_GETDATA=e4

[ 1407.249589] USERCODE=0x1818

[ 1407.276752] RMC_GETDATA=e6

[ 1409.685665] USERCODE=0x1818

[ 1409.712799] RMC_GETDATA=96

[ 1421.533865] USERCODE=0x1818

[ 1421.560884 RMC_GETDATA=97

7.Bulldroot Test

7.1 Serial Terminal

Dehbun

| IR .

'_%lgu—lh, Minidse2 vi * RX

‘,‘\[T'E‘f’ i e TE
P 1 & GMND

Connect the board and PC with USB Serial cable, then powetherterminal will

outputbootinformation.The default baudrate 500000
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Serial-COMS3 - SecureCRT
File Edit View Options Transfer Script Tools Help

HAVRIA 2R |BEES FRHT S

| Serial-COM3 B

rRealtek Bluetooth :eEnable host hw flow control
[ 7.608244] rk-pcie fe000000.pcie: PCIe Linking... LTSSM is 0Ox3
[ 7.629362] rk-pcie fe000000.pcie: PCIe Linking... LTSSM is 0x3
[ 7.650514] rk-pcie fe000000.pcie: PCIe Linking... LTSSM is 0Ox3
[ 7.671863] rk-pcie fe000000.pcie: PCIe Linking... LTSSM is 0x3
realtek Bluetooth :h5_hci_reset: Issue hci reset cmd
Realtek Bluetooth :Receive cmd complete event of command: 0cO3
realtek Bluetooth :Received cc of hci reset cmd
rRealtek Bluetooth :Init Process finished
[ 7.748162] Bluetooth: hS5_open
[ 7.748231] Bluetooth: hci_uart_register_dev
rRealtek Bluetooth :Realtek Bluetooth post process
7.748770] rtk_btcoex: Open BTCOEX
rRealtek Bluetooth :Device setup complete
[ 7.748809] rtk_btcoex: rtk_vendor_cmd_to_fw: opcode Oxfclb
[ 7.752343] rtk_btcoex: BTCOEX hci_rev Oxaaas
[ 7.752398] rtk_btcoex: BTCOEX Imp_subver 0x2df5
L 7.787595] Bluetooth: MGMT ver 1.22
successfully init BT for RTLB723Ds!
Done
[ 7.880623] rk-pcie fe000000.pcie: PCIe Link Fail, LTSSM is 0x3, hw_retries=1
L 8.913485] rk-pcie fe000000.pcie: failed to initialize host

root@rk3s62-buildroot: /#
root@rk3s62-buildroot: /#
root@rk3s62-buildroot: /#

Ready Serial: COM3 26, 1 26 Rows, 106 Cols VT100 NUM |

7.2 Display

The EM3562 default support for MIPI DSI interfaces.

IR LA g

.4 £] .‘
3
s 0G5S 3 BICEA%

GEE | e

) ZI'G‘OZOZ o
IA-Z955H3

The display effect diagram is as follows:
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12:12 AM

7.3 Micro USB

\ 3.
Micro USB '
The Micro USB is mainly used for firmware upgrades and ADB function.

7.3.1 ADB

ADB is the commandine debugging toollt can use for system logs, uploading and
downloading the files, installing the applications, etc.

Step1: connect the board and PC host with Micro USB cable.
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B
UAB-A 2.0 W icro use

Step2: Install ADB driver on Windows system.
Step3: PressWindows + Rto open the Run program. Tyfiemdd and press Enter

Step4: Execute the following command to enable ADB

# adb shell

Command Prompt - adb shell X |~

Microsoft Windows [jr7~ 10.0.26100.3U76]
(c) Microsoft Corporation, REFENH.

C:\0l-adb>adb shell
root@rk3562-buildroot: /#
root@rk3562-buildroot: /# |

7.3.2 Micro USB to USBHOST

Step 1. Connect the Micro to USBYTG Hostconverter to the Micro USB port of the
development board, and then insert the USB flash drive into the USB port of the

docking station.
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Step 2: After inserting the USB

automatically mounthe device

root@rk3562 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/deviroot  5.9G 716M 5.0G 13% /

devtmpfs 970M 8.0K 970M 1% /dev

tmpfs 982M 140K 982M 1% /tmp

tmpfs 982M 440K 982M 1% /run
tmpfs 982M 164K 982M 1% /var/log
tmpfs 982M 0 982M 0% /dev/shm
/dev/immcblkOp7 123M 12M 108M 10% /oem
/dev/immcblkOp8 936M 352K 920M 1% /userdata
/dev/sda 3.6G 2.2G 1.5G 60% /mnt/udisk

root@rk3562 - buildroot:/# Is /mnt/udisk
Screenshot_2025
Screenshot_2025
Screenshot_2025
Screenshot_2025
Screenshot_2025
Screenshot_2025

720P.mp4
Alarms
Android
Audiobooks
DCIM
Documents
Download
EM3288 POE Screenshot_2025
LOST.DIR Screenshot_2025
MINI3288_Hardware_User_manual_V4.docx Scr
MobaXterm_Portable_v24.4.zip
Movies Screenshot_2025
Music Screenshot_2025
Notifications
'Photoshop CC2020.zip'
Pictures
Podcasts
Recordings
Ringtones test
Screenshot_2024 -12-01_13- 37- 34.png
Screenshot_2024 -12-01_13- 38- 37.png
Screenshot_2024 - 12-01_13- 39- 48.png
Screenshot_2025 - 04- 10_01- 54- 47.png
root@rk3562 - buildroot:/#

black_list
photoO
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7.4 Ethernet
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flash drive, if it is recognized successfitilyyill

-04-10_02-17- 34.png
- 04-10_02- 18- 06.png
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- 04-10_02- 27- 06.png
- 04-10_02- 28- 04.png
8.png
- 04-10_02- 30- 10.png
- 04- 10_02- 35- 06.png

eenshot_2025 - 04- 10_02- 35- 48.png
Screenshot_2025

- 04-10_02- 36- 48.png
- 04-10_02- 37- 25.png
-04-10_02- 38- 34. png

'System Volume Information'

snapshot

(480P).mp4'

Step 1 Connect the network cable to the Ethernet.port

According to the log, it can be seen that the Gigabit Ethernet recogaisancessful

root@rk3562 - buildroot:/# [ 3283.694858] rk_gmac
control rx/tx

root@rk3562 - buildroot:/#

- dwmac ffa80000.ethernet ethO: Link is Up - 1Gbps/Full - flow

Step2: View network inerface information.

# ifconfig
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root@rk3562 - buildroot:/# ifconfig

ethO  Link encap:Ethernet HWaddr CE:85:1E:F6:A3:BD
inet addr:192.168.0.50 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::fb91:9ed6:c8ea:f128/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:319 errors:0 dropped:15 overruns:0 frame:0
TX packets:21 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX byt es:30312 (29.6 KiB) TX bytes:2478 (2.4 KiB)
Interrupt:48

Step 3: Users can test network connectivity using the desktop's-ihubtowser or

verify it through the following command method.
#ping -leth0 www.armdesigner.com

root@rk3562 - buildroot:/# ping - | ethO www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.50 eth0: 56(84) bytes of data.

64 bytes from www.armdesigner.com (67.222.54 .196): icmp_seqg=1 ttl=48 time=189 ms
64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=2 ttl=48 time=184 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=3 ttl=48 time=183 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=4 ttl=48 time=183 ms
64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=5 ttl=48 time=183 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=6 ttl=48 time=183 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=7 tt =48 time=202 ms
"C

---  www.armdesigner.com ping statistics

7 packets transmitted, 7 received, 0% packet loss, time 6010ms

rtt min/avg/max/mdev = 182.590/186.469/201.636/6.530 ms

root@rk3562 - buildroot:/#

7.5 USB Host

The USB host can be used to connect devices such asmdé8Be USB keyboards,
USB flash drives, and other USB peripherals.
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After connecting the USB flash drive, it will be automatically moupgsdcute the

following command to view the path where the device is mounted:

# df -h

root@rk3562 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root  5.9G 716M 5.0G 1 3%/
devtmpfs 970M 8.0K 970M 1% /dev

tmpfs 982M 140K 982M 1% /tmp

tmpfs 982M 440K 982M 1% /run

tmpfs 982M 164K 982M 1% /var/log

tmpfs 982M 0 982M 0% /dev/shm
/dev/immcblkOp7 123M 12M 108M 10% /oem
/dev/immcblkOp8 936M 368K 920M 1% /userdata
/dev/isda  3.6G 2.2G 1.5G 60% /mnt/udisk
root@rk3562 - buildroot:/#

7.6 SD Card

Step1: Insert the micro SD card intodltard slot.
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Step2: The system will automatically mount it, view the device mount path.
# df -h

root@rk3562 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root  5.9G 716M 5.0G 13% /

devtmpfs 970M 8.0K 970M 1% /dev

tmpfs 982M 140K 982M 1% /tmp

tmpfs 982M 448K 982M 1% /run

tmpfs 982M 180K 982M 1% /var/log

tmpfs 982M 0 982M 0% /dev/shm
/dev/immcblkOp7 123M 12M 108M 10% /oem
/dev/immcblkOp8 936M 368K 920M 1% /userdata
/dev/sda 3.6G 2.2G 1.5G 60% / mnt/udisk
/devimmcblklpl 59G 40G 19G 69% /mnt/sdcard
root@rk3562 - buildroot:/#

7.7 M.2 NVME SSD

The SSD on Buildroot only supports the ext4 format.

Step I Connect the SSD, then power on.
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Step 2 Execute follow command tmount it.

# mkdir /mnt/ssd /[create a mount point
# mount /dev/nvmeOnl /mnt/ssd //mount SSD

# Is /mnt/ssd

root@rk3562 - buildroot:/# Is /dev/nvme0

nvmeO nvmeOnl

root@rk3562 - buildroot:/# mkdir /mnt/ssd

root@rk3562 - buildro ot:/# mount /dev/nvmeOnl1 /mnt/ssd

[ 130.770896] EXT4 - fs (nvmeOnl): recovery complete

[ 130.771000] EXT4 -fs (nvmeOn1l): mounted filesystem with ordered data mode. Quota mode: disabled.
root@rk3562 - buildroot:/# Is /mnt/ssd

4KP30 lost+found

root@rk3562 - buil droot:/#

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

proceed with caution.

# mke2fs -t ext4 /dev/ nvmeOnl

7.8 WIiFI1 & Bluetooth

To use WiFi and Bluetooth functions properly, the antenna needs to be connected.

€ ™ g_l 16
WIiFi& Antenna
Bluetooth
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Step1: View the device information.

root@rk3562 - buildroot:/# ifconfig

ethO

lo

p2p0

Link encap:Ethernet HWaddr CE:85:1E:F6:A3:BD

inet addr:192.168.0.50 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: f e80::fb91:9ed6:c8ea:f128/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:955 errors:0 dropped:2 overruns:0 frame:0

TX packets:53 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueu elen:1000

RX bytes:97316 (95.0 KiB) TX bytes:4590 (4.4 KiB)

Interrupt:48

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: 28 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:8 errors:0 dropped:0 overruns:0 frame:0
TX packets:8 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:576 (576.0 B) TX byte s:576 (576.0 B)

Link encap:Ethernet HWaddr CE:64:1A:96:5C:1D

UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

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

wlan0 Link encap:Ethernet HWaddr CC:64:1A:96:5C:1D

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 fr ame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

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

root@rk3562 - buildroot:/#

Step2: Scan for available WiFi hotspots.

root@rk3562 - buildroot:/# iwlist wlan0 scan
wlan0 Scan completed :

Cell01 - Address: B2:22:7A:5A:B6:4A
ESSID:"DIRECT- 4A- HP Laser 136w"
Protocol:IEEE 802.11gn
Mode:Master
Frequency:2.412 GHz (Channel 1)
Encryption key:on
Bit Rates:72 Mb/s
Extra:rsn_ie=30140100000fac040100000fac040100000fac020c00

IE: IEEE 802.11i/WPAZ2 Version 1

Group Cipher : CCMP
Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : PSK
Quality=60/100 Signal level=17/
Extra:fm=0003
060050F2040001101100095443373130322D31 0103C0001011049000600372A000120
Quality=92/100 Signal level=25/100
Extra:fm=0003

Step 3 Connect to the hotspot.

61

Customize the embedded system basedanldea



ﬁ BOARDCON
uEmbedded Design

Customize the embedded system basedanldea

SSID PSK

root@rk3562 - buildroot:/# wifi

connect to WiFi ssid: Boardcon, Passwd: Boardcon43435656

Successfully initialized wpa_supplicant
root@rk3562 - buildroot:/#

- connect.sh Boardcon Boardcon43435656

Step 4 View the network interface status.

root@rk3562 - buildroot:/# ifconfig
p2p0  Link encap:Ethernet HWaddr CE:64:1A:96:5C:1D

UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

wlan0 Link encap:Ethernet HWaddr CC:64:1A:96:5C:1D
inet addr:192.168.0.206 Bcast:192.168.0.255

inet6 addr: fe80::31f8:d29f.6al4:cea2/64 Scope:Link

Mask:255.255.255.0

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:95 errors:0 dropped:29 overruns:0 frame:0

TX packets:18 errors:0 dropped:0 overruns
collisions:0 txqueuelen:1000

RX bytes:12301 (12.0 KiB) TX bytes:2584 (2.5 KiB)

Step 5 Test the WiFi network.

root@rk3562 - buildroot:/# ping

:0 carrier:0

- | wlan0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.206 wlan0: 56(84) bytes of data.
64 bytes from www.arm designer.com (67.222.54.196): icmp_seq=1 ttI=48 time=202 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=2 ttl=48 time=189 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=3 ttl=48 time=192 ms

64 bytes from www.armdesigner.com

(67.222.54.196): icmp_seq=4 ttI=48 time=194 ms

64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=5 ttl=48 time=187 ms
"C

---  www.armdesigner.com ping statistics -
5 packets transmitted, 5 received, 0% packet loss, time 4005ms

rtt min/avg/max/md
root@rk3562 - buildroot:/#

7.8.2 Bluetooth

ev = 186.866/192.774/202.227/5.248 ms

Step1: View the Bluetooth device status.
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root@rk3562 - buildroot:/# hciconfig -a

hci0: Type: Primary Bus: UART
BD Address: CC:64:1A:96:5C:1E ACL MTU: 1021:8 SCO MTU: 255:12
UP RUNNING
RX bytes:1529 acl:0 sco:0 events:51 errors:0
TX bytes:4044 acl:0 sco:0 commands:51 errors:0
Features: Oxff Oxff Oxff Oxfe Oxdb Oxfd Ox7 b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DH5 HV1 HV2 HV3
Link policy: RSWITCH HOLD SNIFF PARK
Link mode: PERIPHERAL ACCEPT

[ 969.225075] Bluetooth: hu 00000000eb6368ea retransmitting 1 pkts
Name: '‘BlueZ 5.77'
Clas s: 0x6c0414
Service Classes: Rendering, Capturing, Audio, Telephony
Device Class: Audio/Video, Loudspeaker

[ 969.233067] rtk_btcoex: BTCOEX hci_rev Oxaaa8

[ 969.233155] rtk_btcoex: BTCOEX Imp_subver 0x2df5
HCI Version: 4.1 (0x7) Revision: Oxaaa8
LMP Version: 4.1 (0x7) Subversion: 0x2df5
Manufacturer: Realtek Semiconductor Corporation (93)

root@rk3562 - buildroot:/#

Step2: Set the Bluetooth adapterhe discoverable.

Step 3: Control and configure the Bluetooth device.

root@rk3562 - buildroot:/# hciconfig hciO piscan

[ 1007.551577] Bluetooth: hu 00000000eb6368ea retransmitting 1 pkts
root@rk3562 - buildroot:/# bluetoothctl

hci0 new_settings: powered connectable discoverable bondable ssp br/edr le secure

Agent registered
[CHG] Controller CC:64:1A:96:5C:1E Pairable: yes
[bluetooth]#

Step 4 Scanning for neagbBluetooth devices.
ARunscan orto start searching for devices.
AAfter scanning, ruscan offto stop the search and prevent continuous refreshing.

ARundevicedo view the list of detected devices.
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[bluetooth]# scan on
SetDiscoveryFilter success
hci0 type 7 discovering on
Discovery started
[CHG] Controller 38:7A:CC:2A:11:88 Discovering: yes
[NEW] Device 88:68:4B:74:39:44 OPPO K10 5G
[NEW] Device 4B:73:65:34:5F:5D 4B - 73- 65- 34- 5F- 5D
[NEW] Device D4:6C:27:DF:40:46 D4 - 6G 27- DF 40- 46
[NEW] Device 10:0E:A1:1C:13:A8 10 - OE- Al-1G 13- A8
[CHG] Device A8:35:12:9A:EB:4D RSSI: 0xffffffel ( -31)
[NEW] Device 7D:B8:B6:62:  89:47 7D - B8 B6- 62- 89- 47
[NEW] Device 2C:A0:

[NEW] Device 5D
[NEW] Device 14:DE
[NEW] Device 43:C7 :16: -C7-3D C0-16-E4
[CHG] Device 14:DE :B3: : -77)
[NEW] Device 7B:7E:22:4C:1B:08 7B - 7E-22- 4G 1B- 08
[bluetooth]# scan off
hciO type 7 discovering off
Discovery stopped
[CHG] Device 7B:7E:22:4C:1B:08 TxPower is nil
[CHG] Device 7B:7E:22:4C:1B:08 RSSI is nil
[CHG] Device 43:C7:3D:C0:16:E4 RSSI is nil
[CHG] Device 14:DE:39:72:B3:C3 RSSI is nil
[CHG] Device 5D:9A:E9:D5:D8:9B TxPower is nil
[CHG] Device 5D:9A:E9:D5:D8:9B RSSI is nil
[CHG] Device 2C:A0:42:D1:14:D5 RSSl is nil
[CHG] Device 7D:B8:B6:62:89:47 TxPower is nil
[CHG] Device 7D:B8:B6:62:89:47 RSSl is alll
[CHG] Device A8:35:12:9A:EB:4D RSSl is nil
[CHG] Device 10:0E:A1:1C:13:A8 RSSI is nil
[CHG] Device D4:6C:27:DF:40:46 RSSI is nil
[CHG] Device 4B:73:65:34:5F:5D TxPower is nil
[CHG] Device 4B:73:65:34:5F:5D RSSI is nil
[CHG] Device 88:68:4B:74:39:44 RSS l'is nil
[CHG] Controller 38:7A:CC:2A:11:88 Discovering: no
[bluetooth]# devices
Device A8:35:12:9A:EB:4D liuy
Device 88:68:4B:74:39:44 OPPO K10 5G
Device 4B:73:65:34:5F:5D 4B - 73- 65- 34- 5F- 5D
Device D4:6C:27:DF:40:46 D4 - 6GC 27- DF 40- 46
Device 10:0E:A1:1C:13: A8 10-OE- Al- 1G 13- A8
Device 7D:B8:B6:62:89:47 7D - B8 B6- 62- 89- 47
Device 2C:A0:42:D1:14:D5 Kang
Device 5D:9A:E9:D5:D8:9B 5D - 9A- E9- D5 D8 9B
Device 14:DE:39:72:B3:C3 Mate 40 Pro
Device 43:C7:3D:C0:16:E4 43 - C7-3D-CO 16-E4
Device 7B:7E:22:4C:1B:08 7B - 7E- 22- 4G 1B- 08
[bluetooth]#

Step 5 Pair the device.
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[bluetooth]# pair A8:35:12:9A:EB:4D
Attempting to pair with A8:35:12:9A:EB:4D
hci0 device_flags_changed: A8:35:12:9A:EB:4D (BR/EDR)
supp: 0x00000000 curr: 0x00000000
[bluetooth]# [ 173.017134] rtk_btcoex: hci create connection, start paging
[ 174.380179] rtk_btcoex: connected, handle 0001, status 0x00
[ 174.380268] rtk_btcoex: Page success
hci0 A8:35:12:9A:EB:4D type BR/EDR connected eir_len 11
[CHG] Device A8:35:12:9A:EB:4D Connected: yes
[liuy]# [ 174.4609 56] rtk_btcoex: io capability request
Request confirmation
[agent] Confirm passkey 622774 (yes/no): yes
[liuy]# [ 178.036444] rtk_btcoex: link key notify
hciO new_link_key A8:35:12:9A:EB:4D type 0x05 pin_len O store_hint 1
[CHG] Device A8:35:12:9A:EB:4D B onded: yes
[liuy]# [ 178.187364] rtk_btcoex: |2cap op 2, len 16, out O
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 8ce255c0 - 200a- 11e0- ac64- 0800200c9a66
[CHG] Device A8:35:12:9A:EB:4D UUIDs: 9664aa26 - d76c¢- 43ad- 9775- d310f253a408
[CHG] Device A8:35:12:9A:EB:4D Ser  vicesResolved: yes
[CHG] Device A8:35:12:9A:EB:4D Paired: yes
Pairing successful
[DEL] Device 4C:3E:56:53:EC:2D 4C - 3E-56- 53- EG 2D
[liuy]# [ 181.164278] rtk_btcoex: |2cap op 6, len 16, out 1
[ 181.164408] rtk_btcoex: TX I2cap disconn req, hndl 0x0001, dcid 0x0059, scid 0x0040
[DEL] Device 2C:A0:42:D1:14:D5 Kang
[ 181.164442] rtk_btcoex: handle_I2cap_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:64:1A:B6:C3:AE ubuntu
[liuyl# c  onnect[ 185.247311] rtk_btcoex: disconn cmpl evt: status 00, handle 0001, reason 13
hci0 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 0 x00
[ 190.709733] rtk_btcoex: Page success

hci0 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: I2cap op 2, len 16, out 1

7.9Audio I/O

The audio support Headset input, supports Headset and speaker output.

Speaker

Step 1: Plug the headphone into the Audio jack.

Step2: View sound card.
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# cat /proc/asound/cards

root@rk3562 - buildroot:/# cat /proc/asound/cards
0 [rockchiprk809 ]: rockchip -rk809 - rockchip -rk809

rockchip - rk809
root@rk3562 - buildroot:/#

Step 3: Execute the following command to record.

# arecord -Dhw:0,0 -d10 -fcd -r44100 -c2 -twav test.wav /I - D hw:0,0 is cardO
and device0

root@rk3562 - buildroot:/# arecord -Dhwi0,0 -d10 -fcd -r44100 -c2 -twav testwav

Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
root@rk3562 - buildroot:/#

Step4: Execute the following command to playback.
# aplay -D plughw:0 , O test.wav

root@rk3562 - buildroot:/# aplay - D plughw:0,0 test.wav
Playing WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
root@rk3562 - buildroot:/#

Play priority: Headset output greater than speaker output.

/. 10RTC

Step1: Install the coin cell battery.

Step2: Set the system time.

# date -s"202 5-04-10 20: 37:00"

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

# hwclock -w
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Step4: Display the current hardware clock time.

# hwclock

root@rk3562 - buildroot:/# date -s"2025 -04-10 20:37:00"
Thu Apr 10 20:37:00 UTC 2025

root@rk3562 - buildroot:/# hwclock -w

root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:37:13 2025 0.000000 seconds

root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:37:14 2025 0.000000 seconds
root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:37:15 2025 0.00 0000 seconds
root@rk3562 - buildroot:/#

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

time is saved.

root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:3 9:19 2025 0.000000 seconds
root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:39:20 2025 0.000000 seconds
root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:39:21 2025 0.000000 seconds
root@rk3562 - buildroot:/# hwclock

Thu Apr 10 20:39:22 2025 0.000000 seconds
root@rk3562 - buildroot:/#

7.11 RS485

Step 1 As shown in the diagram, connect the RS485 test tool to the development board
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Step 2 Open the corresponding serial terminal, set the baud rate of the board to

1500000, and set the baud rate & B5485 test tool to 115200.

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

reception functionality.

# com /dev/ttyS 4 11520080 1

7.12 UART

Step1: Short circuit RX and TX pins dJART.
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