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Introduction

1.Overview
EM3288 is equipped with MINI3288 core board, which integrates quad-core CortexA17 and a
separate NEON coprocessor. EM3288 is a high-performance platform with powerful multi-thread
computing capabilities, graphics processing capabilities and hardware decoding capabilities, and
supports 4K hardware decoding.

2.Product Parameters
Basic Parameters

SOC RK3288

CPU Quad-core Cortex-A17 up to 1.8GHz

GPU

• ARM Mali-T764 GPU, support AFBC(frame buffer compression)

• OpenGL ES1.1/2.0/3.0, OpenCL 1.2, DirectX 11

• Embedded high performance 2D acceleration hardware

Video

Decoder
• Support 4KP@30fps H.265/H.264 video decoding

• Support 1080P@60fps VC-1/MPEG-4,2,1 video decoding

Encoder Support 1080P@60fps H.264/VP8 video encoding
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RAM 2GB DDR3

ROM 8GB EMMC

Support system Debian10, Buildroot

Hardware Parameters

Extended Storage
• Support 1xSATA

• Support 1x TF Card

Display

• Support 1x LVDS 1280x800@60fps output

• Support 1x HDMI 4K@60fps output

• Support 1x VGA output

Audio

Support 1x HDMI audio output

Support 1x Headset output/input

Support 1x MIC input

USB Support 3xUSB2.0

Ethernet Support 1x Gigabit Ethernet

Wireless Network
Support 1x WIFI/BT module

Support 1x 4G module

Camera Support 1xCamera

GPS Support 1x GPS module

Peripheral communication Support 1xUART, 1xSPI0

Other parameters Support 1xDebug, 1xOTG, 1xRTC

Electrical Parameters

Power supply input voltage 5V/3A

RTC input voltage 3V

Operating temperature 0~70º

Storage temperature -40~85º

Structural Parameters

Core board dimensions 70mm x 58mm

Motherboard dimensions 175.3mm x 117mm
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3.Hardware Interface

Interface parameters

Power in 5V/3A DC power input interface

Ethernet Gigabit Ethernet RJ45 interface

2x USB Host Dual-layer USB2.0 HOST interface

USB Host USB HOST interface

USB OTG OTG download interface

Micro SD MicroSD card slot

HDMI HDMI OUT interface

MIC Microphone

Line in Audio input interface

Audio out Audio output interface

VGA VGA display interface

LVDS LVDS/MIPI screen display interface
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RGB LCD RGB screen display interface

MIPI CSI MIPI camera interface

RTC RTC coin cell connector

GPS GPS module

WIFI&BT Realtek RTL8723DS module

Debug Debug the serial port

GPIO GPIO extension interface

Control Key GPIO interface

Recover Recover key

Power Power key

RTC RTC coin cell connector

mPCIe 4G&GPS 4G module interface

SATA SATA interface

SATA Power SATA power Power

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 DriverInstall.exe OTG USB driver installation assistant

2 CP210x PreInstaller.exe Serial port debugging driver

3 Serial Terminal Tool SecureCRT.exe Debugging tool

1.Install RK Driver Assitant
Step 1, open DriverAssitant_v5.12/DriverInstall.exe.
Step 2, to avoid driver conflicts, click Uninstall Driver to uninstall the driver.
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Step 3, click button Install Driver to install.

Step 4, after the installation is complete, connect the board and PC with Micro USB cable and press
the Recovery key and hold then power the board, the following information is displayed in the
Computer Device Manager, indicating that the USB driver was successfully installed.

Step 5, if the following device information appears on the computer device manager after the
operation in step 4, you need to proceed to the next step.

Step 6, the WINDOW will pop up found New Hardware Wizard dialog box, choose to install from the
specified location, and then select: \DriverAssitant_v5.12\ADBDriver.
Step 7, after the installation is completed, the following device information can be seen in the
Computer Device Manager.
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2.Install CP210X Driver
2.1 How to connect the serial port tool

Pin Connection Description

3V3 No need to connect.

TXD Transmit, connect to TX pin of the board.

RXD Receive, connect to RX pin of the board.

GND Ground, connect to GND pin of the board.

+5V No need to connect.

Pin Connection Description

1 RX, connect to RXD pin of the CP210X Module.

2 TX, connect to TXD pin of the CP210X Module.

3 Ground, connect to GND pin of the CP210X Module.

2.2 Install driver
Step 1, plug the CP2102 Module to the PC.
Step 2, unzip CP210x_Windows_Drivers_with_Serial_Enumeration.zip on Windows.
Step 3, select and install the corresponding PreInstaller.exe according to the computer properties.
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Step 4, after the installation is completed, the device will be listed under Device Manager -> ports
with unique serial port assigned.

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.

Step 3, confirm that the CP210x driver has been installed and the CP2102 module is connecting to
the PC.
Step 4, click the Quick Connect button to go to the Quick Connect configuration screen.
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Step 5, configure as shown in the following figure.



Customize the embedded system based onYour Idea

12

Step 6, after clicking connect button, the terminal serial interface will be successfully accessed.



Customize the embedded system based onYour Idea

13

Debian11

1.Compiler Environment
It is recommended to use Ubuntu 20.04 system or above. If you encounter an error during compilation,
you can check the error message and install the corresponding software packages accordingly. Other
Ubuntu 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 40G. If you do
multiple builds, you will need more hard drive space.

Ubuntu 20.04 system

2.Install Tools
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.
PC OS: ubuntu 20.04 system
Network: online
Permission: root

# sudo apt-get install git ssh make gcc libssl-dev liblz4-tool
# sudo apt-get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat
# sudo apt-get install binfmt-support qemuuser-static live-build bison flex fakeroot
# 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
# sudo apt install python-is-python3

3.Compile Source
Step 1, unzip the source

$ tar xvf xx.tar.bz2
$ cd xx

Step 2, configure the compiled board

$ ./build.sh lunch
liuyuan@boardcon:~/opt/EM3288/linux_5.10$ ./build.sh lunch

Pick a defconfig:
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1. rockchip_defconfig
2. rockchip_rk3288w_evb_act8846_defconfig
3. rockchip_rk3288w_evb_rk808_defconfig
4. rockchip_rk3288w_firefly_defconfig
Which would you like? [1]: 2 // rockchip_rk3288w_evb_act8846_defconfig
Switching to defconfig:
/home/liuyuan/opt/EM3288/linux_5.10/device/rockchip/.chip/rockchip_rk3288w_evb_act8846_defconf
ig

Step 3, compile uboot

$ ./build.sh uboot

Step 4, compile the kernel

$ ./build.sh kernel

If you need to modify the kernel configuration, use the following command to open the kernel
configuration menu:
$ cd kernel
$ make ARCH=arm menuconfig
The path to save the configuration content is .config by default, please update the modified content
to the path ./arch/arm/configs/rockchip_linux_defconfig in time, and then recompile the kernel to
make it take effect.

Step 5, compile recovery

$ ./build.sh recovery

Step 6, compile debian (Permission: root)

# ./build.sh debian
After compilation, generate linaro-rootfs. img in the Debian directory.
Description：When compiling Debian for the first time, you need to install dependency packages.
(Permission: root)
Debian compilation requires a dependent environment:
# cd debian
# sudo apt-get install binfmt-support qemu-user-static live-build
# sudo dpkg -i ubuntu-build-service/packages/*
# sudo apt-get install -f

Step 7, build update image

$ ./build.sh firmware
$ ./build.sh updateimg

Images and update.img are generated in rockdev/ directory.

If both the buildroot and debain systems are compiled, the packaged image defaults to the last
compiled system; If the last compilation was for the buildroot system, but you want to package the
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image of the Debian system, you can execute the following command to package it:
$ ./build.sh firmware
$ export RK_ROOTFS_SYSTEM=debian
$ ./build.sh updateimg

Because recompiling the Debian system takes a long time, while compiling the buildroot takes very
little time. After switching to the Debian system using instructions, if you want to package the image of
the buildroot system, you need to recompile the buildroot.

4.Images Operation
4.1 Unzip firmware
Step 1, unzip RKDevTool.rar on Windows.

Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.

Step 3, click Advanced Function -> Firmware, select update.img, then click Unpack to unzip.
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Step 4, the unzip files will be generated in \RKDevTool\RKDevTool_Release\Output\Android\Image
directory.

4.2 Pack image
Step 1, unzip RKDevTool.rar on Windows.

Step 2, copy the firmware file to be packaged to windows RKDevTool\rockdev\Image.
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Step 3, enter RKDevTool\rockdev, double-click to run rk3288-mkupdate.bat.
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Step 4, the update.img will be generated in RKDevTool\rockdev directory.

5.Burn Images

5.1 Burn update firmware
Step 1, unzip RKDevTool.rar on Windows.

Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.
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Step 3, keep pressing the Recovery Key and connect PC and development board with Micro USB
cable, until the windows PC shows Found one LOADER Device release the Recovery Key .
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Step 4, click Upgrade Firmware -> Firmware, select update.img, then click Upgrade to flash.

Step 5, wait for the completion of burning.

5.2 Burn split firmware
Step 1, select the checkbox on the left.
Step 2, click the column on the right side for the path of the file want to flash.
Step 3, click run button to flash the image.
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Step 4, wait for the completion of burning.

6.Debian11 Test

6.1 Display
1. EM3288 Debian11 supports LVDS and HDMI dual-screen different display by default, connect
the monitor to the connectors shown below:

The display effect diagram is as follows:

6.2 Ethernet
Step 1, connect the network cable to the Ethernet port.
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Step 2, according to the terminal serial port printing information, it can be seen that the Gigabit
Ethernet recognition is successful.
# ifconfig

Step 3, internet test.
# ping -I eth0 www.armdesigner.com

6.3 USB
Step 1, insert the USB flash drive into the USB interface.
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Step 2, after inserting the USB U disk device, such an icon will be produced on the desktop, click
the icon to make it mount automatically.

6.4 SD card
Step 1, insert the micro SD card into the card slot.
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Step 2, after inserting the sd card device, such an icon will be produced on the desktop, click the
icon to make it mount automatically.

6.5 Headset & MIC
Step 1, audio interface:
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Step 2, MIC recording:
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 0
# arecord -Dhw:0,0 -f cd ww.wav

Step 3, Line_in recording: // computer audio input
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 1
# arecord -Dhw:0,0 -f cd ww.wav

Step 4, Line_out and HDMI play audio:
# aplay -Dhw:0,0 ww.wav // simultaneous sound from headphones and HDMI

Execute the following command to view more audio parameter configurations：
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# amixer -c 0 contents

6.6 ADB
ADB: // Please install the ADB driver on your computer by yourself
Step 1, connect Micro USB cable and power on.

Step 2, use the shortcut keys WIN + R to open the windows command run box, type: cmd, open
the windows console command window.

Step 3, execute the follow commands to enable ADB.
# adb shell

6.7 WiFi
Step 1, connect WiFi Antenna.
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Step 2, execute the following command to open WiFi:
# wifi_rtk_on

Step 3, click the network icon in the top right corner of the UI interface, select the SSID from the list
of available networks and enter the password.
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Step 4, execute the following to view the network interface status:ss
# ifconfig

Step 5, internet test:
# ping -I p2p0 www.armdesigner.com

6.8 Bluetooth
Step 1, connect bluetooth Antenna.
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Step 2, execute the following command to enable Bluetooth:
# bt_load_rtk_firmware

Step 3, click the Buletooth icon in the top right corner of the UI interface, Select “Devices” enter the
Buletooth Devices.
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Step 4, the Bluetooth device name is hidden by default. Set the Bluetooth device name to be visible
according to the following settings.

Step 5, click the “Search” button to start searching and select the available device in the list to pair.
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6.9 4G(EC20)
Step 1, insert 4G module to PCIe slot (4G module:EC20), connect Antenna, inserting the SIM card,
then power on.

Step 2, execute the following command to realize ppp dialing:
# pppd call quectel-ppp &



Customize the embedded system based onYour Idea

32

Step 3, execute the following to view the network interface status:
# ifconfig

Step 4, execute the following to check the connectivity of the detection network:
# ping -I ppp0 www.armdesigner.com



Customize the embedded system based onYour Idea

33

6.10 GPS(EC20)
Refer to chapter 4G(EC20) to connect the device and then power on, execute the following
command to test GPS:
# echo -e "AT+QGPS=1\r\n" > /dev/ttyUSB2
# cat /dev/ttyUSB1

6.11 SATA
Step 1, connect the SATA and the SATA power to the board.

Step 2, EM3288 Debain system only supports etx4 format SATA, if it is not etx4 format SATA,
please execute the following command to format the SATA device:
// If the SATA device is in ext4 format, skip this step
# mke2fs -t ext4 /dev/sda
Step 3, execute follow command to mount SATA.

# ls /dev // view sata device name
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# mkdir /mnt/sata // create a new directory
# mount /dev/sda /mnt/sata/ // mount sata to the new directory

# ls /mnt/sata/ // view the contents of the sata
# df -h // view the space size of the mounted disk

6.12 Camera
.Step 1, Power on after connecting the camera module (ov13850).
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Step 2, check if there are threads in rkisp_3A_server, which indicates automatic startup：

# pidof rkisp_3A_server // As shown in the following figure, rkisp_3A_server has started

Step 3, if there are no threads, execute the following command to start rkisp_3A_server, if there
are already threads, please skip this step.
# /etc/init.d/rkisp_3A.sh start
Step 4, execute the following command to preview:
# /rockchip-test/camera/camera_rkisp_test.sh

6.13 UART
Step 1, short circuit RX and TX pins of UART.

Step 2, UART1 test:

# com /dev/ttyS1 115200 8 0 1
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6.14 RTC
Step 1, install the coin cell battery.

Step 2, execute the follow command to set the RTC time:
# date -s "2023-11-16 17:39:00" //use the command date -s "YY-MM-DD hh:mm:ss" to modif
the date and time of the system
# hwclock -w // set RTC from system time
# hwclock

Step 3, after the power is off, turn on the power after a period of time to check whether the time is
saved.
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6.16 GPS module
Step 1, Connect GPS Antenna.

Step 2, execute the following command to get GPS serial port information:
# cat /dev/ttyS3

6.17 About video playback
1. If you only need to try the video playback, the script instruction directory is in /rockchip-test/video,
just run it.

2. Play video using commands:

# chromium --no-sandbox xx.mp4
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Buildroot

1.Compiler Environment
It is recommended to use Ubuntu 20.04 system or above. If you encounter an error during compilation,
you can check the error message and install the corresponding software packages accordingly. Other
Ubuntu 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 40G. If you do
multiple builds, you will need more hard drive space.

Ubuntu 20.04 system

2.Install Tools
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.
PC OS: ubuntu 20.04 system
Network: online
Permission: root
# sudo apt-get install git ssh make gcc libssl-dev liblz4-tool
# sudo apt-get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat
# sudo apt-get install binfmt-support qemuuser-static live-build bison flex fakeroot
# 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
# sudo apt install python-is-python3

3.Compile Source
Step 1, unzip the source

$ tar xvf xx.tar.bz2
$ cd xx

Step 2, configure the compiled board

$ ./build.sh lunch
liuyuan@boardcon:~/opt/EM3288/linux_5.10$ ./build.sh lunch
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Pick a defconfig:

1. rockchip_defconfig
2. rockchip_rk3288w_evb_act8846_defconfig
3. rockchip_rk3288w_evb_rk808_defconfig
4. rockchip_rk3288w_firefly_defconfig
Which would you like? [1]: 2 // rockchip_rk3288w_evb_act8846_defconfig
Switching to defconfig:
/home/liuyuan/opt/EM3288/linux_5.10/device/rockchip/.chip/rockchip_rk3288w_evb_act8846_defconf
ig

Step 3, compile uboot

$ ./build.sh uboot

Step 4, compile the kernel

$ ./build.sh kernel

If you need to modify the kernel configuration, use the following command to open the kernel
configuration menu:
$ cd kernel
$ make ARCH=arm menuconfig
The path to save the configuration content is .config by default, please update the modified content
to the path ./arch/arm/configs/rockchip_linux_defconfig in time, and then recompile the kernel to
make it take effect.

Step 5, compile recovery

$ ./build.sh recovery

Step 6, compile Buildroot

$ ./build.sh buildroot

Step 7, generate and check firmwares

$ ./build.sh firmware

Step 8, build update image

$ ./build.sh updateimg

Images and update.img are generated in rockdev/ directory.

4.Images Operation
4.1 Unzip firmware
Step 1, unzip RKDevTool.rar on Windows.
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Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.

Step 3, click Advanced Function -> Firmware, select update.img, then click Unpack to unzip.

Step 4, the unzip files will be generated in \RKDevTool\RKDevTool_Release\Output\Android\Image
directory.
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4.2 Pack image
Step 1, unzip RKDevTool.rar on Windows.

Step 2, copy the firmware file to be packaged to windows RKDevTool\rockdev\Image.

Step 3, enter RKDevTool\rockdev, double-click to run rk356x-mkupdate.bat.
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Step 4, the update.img will be generated in RKDevTool\rockdev directory.
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5.Burn Images

5.1 Burn update firmware
Step 1, unzip RKDevTool.rar on Windows.

Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.

Step 3, keep pressing the Recovery Key and connect PC and development board with Micro USB
cable, until the windows PC shows Found one LOADER Device release the Recovery Key .
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Step 4, click Upgrade Firmware -> Firmware, select update.img, then click Upgrade to flash.

Step 5, wait for the completion of burning.

5.2 Burn split firmware
Step 1, select the checkbox on the left.
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Step 2, click the column on the right side for the path of the file want to flash.
Step 3, click run button to flash the image.

Step 4, wait for the completion of burning.

6.Buildroot Test

6.1 Display
EM3568 Buildroot supports LVDS and HDMI dual-screen display by default, connect the monitor to
the connectors shown below:

The display effect diagram is as follows:

If only HDMI is required to be displayed separately and displayed in full screen, you need to
execute the following command to turn off the LVDS display:
# echo off > /sys/class/drm/card0-LVDS-1/status
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6.2 Ethernet
Step 1, connect the network cable to the Ethernet port.

Step 2, according to the terminal serial port printing information, it can be seen that the Gigabit
Ethernet recognition is successful.
# ifconfig

Step 3, internet test.
# ping -I eth0 www.armdesigner.com
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6.3 USB

The USB interface can be connected to devices such as mouse, keyboard, USB, and U disk. If the
device is connected to a U disk, use the following command to view the directory automatically
mounted by the device.
# df -h

6.4 SD card
Step 1, insert the micro SD card into the card slot.

Step 2, use the following command to view the directory automatically mounted on the SD card.
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# df -h

6.5 Headset & MIC
Step 1, audio interface:

Step 2, MIC recording:
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 0
# arecord -Dhw:0,0 -f cd ww.wav

Step 3, Line_in recording: // computer audio input
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 1
# arecord -Dhw:0,0 -f cd ww.wav
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Step 4, Line_out and HDMI play audio:
# aplay -Dhw:0,0 ww.wav // simultaneous sound from headphones and HDMI

Execute the following command to view more audio parameter configurations：
# amixer -c 0 contents

6.6 ADB
ADB: // Please install the ADB driver on your computer by yourself
Step 1, connect Micro USB cable and power on.

Step 2, use the shortcut keys WIN + R to open the windows command run box, type: cmd, open
the windows console command window.

Step 3, execute the follow commands to enable ADB.

# adb shell
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6.7 WiFi
Step 1, connect WiFi Antenna.

Step 2, check whether the wifi device exists：
# ifconfig

Step 3, search for available WiFi hotspots：
# iwlist wlan0 scan
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Step 4, configure the name and password of the hotspot to be connected:
# vi /etc/wpa_supplicant.conf

Step 5, connecting hotspots:
# wpa_supplicant -B -i wlan0 -c /etc/wpa_supplicant.conf // Need to wait for 3-5 seconds
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Step 6, internet test:
# ping -I wlan0 www.armdesigner.com

6.8 Bluetooth
Step 1, connect WiFi/BT Antenna.

Step 2, viewing device status:
# hciconfig -a
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Step 3, allow Bluetooth to search and be found:
# hciconfig hci0 piscan // If this command is not executed, the Bluetooth device name may
be hidden

Step 4, enter bluetoothctl for Bluetooth connection testing:
# bluetoothctl

Step 5, find BlueZ 5.62 (Bluetooth device name of EM3288 buildroot system) on the Bluetooth
search interface of the mobile device, and then click to pair.

Step 6, regarding the pairing process, authorization authentication is required.
On the mobile device side:
// Click PAIR to confirm the connection
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In the serial terminal:
// As long as there is permission authentication, enter: yes, until the pairing is successful.
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Step 7, after the Bluetooth pairing is successful, the EM3288 device can be used as an audio
output device.

Step 8, exit the current bluetooth test:
[Magic3]# exit
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6.9 4G(EC20)
Step 1, insert 4G module to PCIe slot (4G module:EC20), connect Antenna, inserting the SIM card,
then power on.

Step 2, execute the following command to realize ppp dialing:
# pppd call quectel-ppp &
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Step 3, execute the following to view the network interface status:
# ifconfig

Step 4, execute the following to check the connectivity of the detection network:
# ping -I ppp0 www.armdesigner.com

6.10 GPS(EC20)
Refer to chapter 4G(EC20) to connect the device and then power on, execute the following
command to test GPS:
# echo -e "AT+QGPS=1\r\n" > /dev/ttyUSB2



Customize the embedded system based onYour Idea

58

# cat /dev/ttyUSB1

6.11 SATA
Step 1, connect the SATA and the SATA power to the board.

Step 2, execute the following command to test sata.
# ls /dev // view sata device name
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# mkdir /mnt/sata // Create a directory
# mount /dev/sda /mnt/sata/ // mount sata device
# ls /mnt/sata/ // View sata device content

6.12 Camera
.Step 1, Power on after connecting the camera module (ov13850).

Step 2, check if there are threads in rkisp_3A_server, which indicates automatic startup：
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# pidof rkisp_3A_server // As shown in the following figure, pidof rkisp_3A_server has started

Step 3, if there are no threads, execute the following command to start rkaiq_3A_server, if there
are already threads, please skip this step. // Multiple processes cannot exist at the same time

# /etc/init.d/rkisp_3A.sh start
Step 4, execute the following command to open the camera preview mode:
# /rockchip-test/camera/camera_rkisp_test.sh

6.13 UART
Step 1, short circuit RX and TX pins of UART.

Step 2, UART1 test:
# com /dev/ttyS1 115200 8 0 1

6.14 RTC
Step 1, install the coin cell battery.
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Step 2, execute the follow command to set the RTC time:
# date -s "2023-11-17 11:37:00" //use the command date -s "YY-MM-DD hh:mm:ss" to modif
the date and time of the system
# hwclock -w // set RTC from system time
# hwclock

Step 3, after the power is off, turn on the power after a period of time to check whether the time is
saved.

6.15 GPS module
Step 1, Connect GPS Antenna.
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Step 2, execute the following command to get GPS serial port information:
# cat /dev/ttyS3

6.16 About video playback
1. If you only need to try the video playback, the script instruction directory is in /rockchip-test/video,
just run it.

3. Play video using commands:
# chromium --no-sandbox xx.mp4
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