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1. Basic features of Orange Pi 6 Plus

1.1. What is Orange Pi 6 Plus

OrangePi6Plus uses Cix's new generation 12-core 64-bit ARMv9 processor,
specifically quad-core Cortex®-A720 large-core, quad-core Cortex®-A720 medium-core,
and quad-core Cortex®-A520 small-core. The large core has a maximum main frequency
of 2.6GHz and an integrated Arm® Immortals™ G720MC10 GPU. The CPU + NPU +
GPU have a total computing power of approximately 45 Tops. Optional 16GB, 32GB,
and 64GB of memory are available, with display processing capabilities up to 4K.

The Orange Pi 6 Plus offers a wealth of interfaces, including one HDMI output,
one DisplayPort output, two USB-C/DP ports, an eDP display port, two M.2M-key PCIe
4.0 x4 ports, an M.2E-key PCIe 4.0 x1 port, two 5G Ethernet ports, USB 2.0 and USB
3.0 ports, headphone and MIC jacks, speaker jacks, an RTC port, and a 40-pin expansion
header. It is widely applicable to high-end tablets, edge computing, artificial intelligence,
cloud computing, AR/VR, smart security, smart home, and other fields, covering all AIoT
industries.

1.2. Uses of Orange Pi 6 Plus

We can use it to achieve：

 A high-performance Linux desktop computer

 AI Development Workstation

 Android game consoles

 OpenHarmony computers, etc.

Of course, there are many more features. Backed by a robust ecosystem and a wide

range of expansion accessories, OrangePi can help users easily move from idea to

prototype and then to mass production, making it an ideal creative platform for

makers, dreamers, and hobbyists.
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1.3. Orange Pi 6 Plus Hardware Specifications

Hardware Features

processor

• 12-core 64-bit processor

• Quad-core big core Cortex®-A720

• Quad-core mid-core Cortex®-A720

• Quad-core small core Cortex®-A520

GPU

Arm® Immortals™ G720 MC10 GPU，support：

• Hardware ray tracing

• OpenGL® ES3.2

• OpenCL® 3.0

• Vulkan® 1.3

NPU

• Support INT4/INT8/INT16/FP16/BF16 and TF32 acceleration

• Computing power up to 28.8TOPs

Video Encoder • Supports AV1/H.265/H.264/VP9/VP8/H.263/MPEG-4/MPEG-2 formats

Video decoder • Supports H.265/H.264/VP9/VP8 formats

Memory

• 128-bit LPDDR5 type

• Available capacities: 16GB, 32GB and 64GB

• 6000MT/s speed

Storage interface

• 1 x SPI Nor FLASH: 64Mbit

• 1 x MicroSD card slot

• 2 x NVMe SSD (PCIe4.0x4) M.2 M-Key 2280 slot

http://www.orangepi.cn/
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USB interface

• 2 x USB3.0 Host

• 2 x USB2.0 Host

• 9pin reserved pin header：2 x USB2.0 Host

• 1 x Type-C USB3.0 Host

• 1 x Type-C USB3.0 OTG，Support Host and Device

Video Output

• 1 x HDMI，Up to 4Kp60

• 1 x DisplayPort，Up to 4Kp120

• 2 x USB-C DP，Up to 4Kp60

• 1 x eDP，Up to 4Kp60

Camera • 2 x MIPI CSI 4 Lane interface

TP interface • 6pin 0.5mm pitch FPC connector

Audio

• 1 x 3.5mm headphone jack audio input/output

• 1 x HDMI audio output

• 1 x DisplayPort audio output

• 2 x USB-C DP audio output

• 1 x MIC audio input interface (2pin 1.0mm specification)

• 2 x speaker audio output interface (2pin 1.0mm specification)

Ethernet • 2 x PCIe 1G/2.5G/5G Ethernet ports (RTL8126)

40Pin • Used to expand UART, I2C, SPI, PWM, GPIO interfaces

PCIE M.2
• Contains PCIe 4.0 x 1/USB2.0 and other interfaces, supports 2230 Wi-Fi6/BT

module

powered by • 2 x Type-C PD 20V 100W power input

http://www.orangepi.cn/
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1.4. Orange Pi 6 Plus top view and bottom view

Top-level view：

• Board-to-board battery interface, 12V, three strings

button • 1 x Fastboot button, 1 x Reset button, 1 x Power button

LED lights

• 1 x red LED light to indicate battery charging status

• 1 x blue LED light to indicate Type-C power supply status

• 1 x green LED light to indicate system operation status

Fan connector
• 4-pin 1.0mm pitch specification, used to connect 5V fan, supports PWM

control of switch and speed

RTC battery interface • 2-pin 1.0mm specification, used to power the RTC module

10-pin debug serial port

• 10-pin debug serial port, including：

• UART2, BIOS and kernel log

• UART4，PM log

• UART5，SE log

• UART6，Post code log

Supported OS • Debian、Ubuntu、OpenHarmony、Android and Windows etc

Appearance Specifications

PCB 115mm*100mm

weight 132g
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Bottom-level view：
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1.5. Orange Pi 6 Plus interface details
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2. Development Board Usage Guide

2.1. Prepare the necessary accessories

1) TF card, minimum 8GB capacity, class 10 or higher high-speed SanDisk card

2) TF card reader, used to read and write TF cards

3) Display with HDMI interface

4) HDMI to HDMI cable, used to connect the development board to an HDMI monitor
or TV for display

http://www.orangepi.cn/
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5) DP to HDMI cable, connect the development board to an HDMI monitor or TV via the
DP interface for display.

6) Type-C to HDMI cable, connect the development board to an HDMI monitor or TV
via the Type-C interface for display.

7) The Type-C to USB adapter is used to connect USB storage devices or USB devices
such as mouse and keyboard through the Type-C interface.

http://www.orangepi.cn/
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8) eDP screen, used to display the system interface of the development board.

9) 9-pin USB2.0 adapter cable, used to expand two USB2.0 Host interfaces

http://www.orangepi.cn/
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10) PCIe Wi-Fi Bluetooth module, such as the RTL8852BE module.

11) A USB mouse and keyboard. Any standard USB mouse and keyboard will do. The
mouse and keyboard can be used to control the Orange Pi development board.

12) USB camera

13) 100M or 1000M Ethernet cable to connect the development board to the Internet

http://www.orangepi.cn/
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14) Type-c data cable, used for adb debugging and fastboot image burning

15) USB to TTL module and DuPont line. When using the serial port debugging function,
you need a USB to TTL module and DuPont line to connect the development board and
the computer.

Note that the TTL level used by the development board is 3.3v. In addition

to the USB to TTL module shown above, other similar 3.3v USB to TTL modules

are generally also acceptable.

16) Power adapter: Orange Pi 6 Plus is recommended to use a 20V 100W Type-C PD
power adapter.

http://www.orangepi.cn/
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There are two Type-C interfaces on the development board, both of which

support powering the development board.

17) 5V cooling fan. As shown in the figure below, the development board has an
interface for connecting a PWM cooling fan. The interface specification is 4 pins with a
1.0mm pitch.

The fan on the development board can adjust the speed and switch through PWM.

http://www.orangepi.cn/
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18) 13MP OV13850 camera with MIPI interface.

19) 13MP OV13855 camera with MIPI interface.

20) M.2 M-KEY 2280 NVMe SSD solid state drive PCIe interface specification is
PCIe4.0x4

http://www.orangepi.cn/
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21) RTC battery, 2-pin connector, 1.0mm pitch

The location of the RTC battery interface on the development board is

shown in the figure below:

2.2. Download the development board image and related

information

1) The download link for the Chinese version is
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-
support/Orange-Pi-6-Plus.html

2) The download link for the English version is
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and
-support/Orange-Pi-6-Plus.html

3) The information mainly includes
a. Linux source code: saved on Github

http://www.orangepi.cn/
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b. Android image: saved on Baidu Cloud and Google Drive

c. Android source code: saved on Baidu Cloud and Google Drive

d. OpenHarmony image: saved on Baidu Cloud and Google Drive

e. Ubuntu image: saved on Baidu Cloud and Google Drive

f. Debian image: saved on Baidu Cloud and Google Drive

g. User manual and schematic diagram: Chip-related data sheets will also be

placed here

h. Official tools: mainly include the software needed in the use of the development

board

2.3. How to burn the OpenHarmony image to an NVMe SSD

disk based on aWindows PC

Note that the OpenHarmony image mentioned here specifically refers to the

corresponding OpenHarmony image downloaded from the Orange Pi data

download page.

If the development board has been flashed with Android BIOS before, you need

to flash General_bios first to run the OpenHarmony system. For specific steps,

please refer to the opi-6plus-bios user manual.

1) First, you need to prepare an M-Key 2280 NVMe SSD. The development board's M.2
slot PCIe interface is compatible with PCIe 3.0 and PCIe 4.0.

2) Use an NVMe SSD enclosure to connect the SSD to a Windows PC.

http://www.orangepi.cn/
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3) Download the OpenHarmony operating system image file compressed package you
want to burn from the Orange Pi data download page, and then use decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is
the operating system image file, which is generally more than 1GB in size.

4) Then download the OpenHarmony image burning software - balenaEtcher, the
download address is

https://www.balena.io/etcher/

5) After entering the balenaEtcher download page, click the green download button to
jump to the software download selection interface

6) Then download the installation package of balenaEtcher Windows version.

https://www.balena.io/etcher/
http://www.orangepi.cn/
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7) Then install balenaEtcher and open it. The balenaEtcher interface after opening is as
shown below

If the following error is prompted when opening balenaEtcher:

Select balenaEtcher, right-click it, and then choose Run as administrator.

http://www.orangepi.cn/
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8) The specific steps for burning the OpenHarmony image using balenaEtcher are as
follows

a. First select the path of the OpenHarmony image file to be burned

b. Then select the drive letter of the SSD, be careful not to choose the wrong one

c. Finally, click Flash to start burning the OpenHarmony image to the SSD disk.

In the second step, when selecting the drive letter, be sure to distinguish between the

system disk and the SSD disk to be burned. Do not mistakenly select the system disk

http://www.orangepi.cn/
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.
If the disk space is relatively large, the following prompt may appear. Just click "I'm

OK".

9) The interface displayed during the process of burning the Linux image in
balenaEtcher is shown in the figure below. In addition, the progress bar is purple,
indicating that the Linux image is being burned to the SSD disk.

http://www.orangepi.cn/
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10) After the Linux image is burned, balenaEtcher will verify the image burned to the
SSD disk by default to ensure that there are no problems in the burning process. As
shown in the figure below, the green progress bar indicates that the image has been
burned and balenaEtcher is verifying the burned image.

11) After the image is successfully burned, the balenaEtcher interface is as shown below.
If a green indicator icon is displayed, it means that the image is burned successfully. You

http://www.orangepi.cn/
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can exit balenaEtcher and then unplug the SSD disk and insert it into the SSD card slot of
the development board for use.

12) Orange Pi 6Plus SSD card slot is shown in the red box below. Insert the SSD with
the OpenHarmony image burned into SSD1. Currently, Openharmony only supports
SSD1 for booting.

http://www.orangepi.cn/
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2.4. How to burn the OpenHarmony image to NVMe SSD disk

based on Ubuntu PC

Note that the Linux image mentioned here specifically refers to the Linux

distribution image such as Debian or Ubuntu downloaded from the Orange Pi data

download page, and Ubuntu PC refers to a personal computer with the Ubuntu

system installed.

If the development board has been flashed with Android BIOS before, you need

to flash General_bios first to run the OpenHarmony system. For specific steps,

please refer to the opi-6plus-bios user manual.

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid-state drive.
The development board's M.2 slot PCIe interface is compatible with PCIe3.0 and
PCIe4.0.

2) Use an NVMe SSD enclosure to connect the SSD to your Ubuntu PC.

3) Download the balenaEtcher software from the download address:
https://www.balena.io/etcher/

https://www.balena.io/etcher/
http://www.orangepi.cn/
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4) After entering the balenaEtcher download page, click the green download button to
jump to the software download location

5) Then choose to download the Linux version of the software

6) Download the compressed Linux operating system image file you want to burn from
the Orange Pi download page, and then use decompression software to decompress it.
Among the decompressed files, the file ending with ".img" is the operating system image
file, which is generally over 1GB in size. The decompression command for the
compressed file ending with .7z is as follows:
test@test:~$ 7z x Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.7z

test@test:~$ ls Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.*

Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6..7z

Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.sha #Checksum File

Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.img #Image file

http://www.orangepi.cn/
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7) After decompressing the image, you can use the sha256sum -c *.sha command to
calculate the checksum. If it is successful, it means that the downloaded image is correct
and you can burn it to the SSD with confidence. If it prompts that the checksum does not
match, it means that there is a problem with the downloaded image. Please try
downloading it again.
test@test:~$ sha256sum -c *.sha

Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.img: success

8) Then double-click balenaEtcher-1.14.3-x64.AppImage in the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required). The interface of balenaEtcher
after opening is as shown in the figure below

9) The specific steps for burning the OpenHarmony image using balenaEtcher are as
follows

d. First select the path of the OpenHarmony image file to be burned

e. Then select the SSD drive letter. Be careful not to make the wrong choice. Do

not select the system disk!

f. Finally, click Flash to start burning the OpenHarmony image to the SSD disk

http://www.orangepi.cn/
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10) The interface displayed during the process of burning the OpenHarmony image in
balenaEtcher is shown in the figure below. In addition, the progress bar is purple,
indicating that the OpenHarmony image is being burned to the SSD disk.

11) After the Linux image is burned, balenaEtcher will verify the image burned to the
SSD disk by default to ensure that there are no problems in the burning process. As
shown in the figure below, the green progress bar indicates that the image has been
burned and balenaEtcher is verifying the burned image.

http://www.orangepi.cn/
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12) After the image is successfully burned, the balenaEtcher interface is as shown below.
If a green indicator icon is displayed, it means that the image is burned successfully. You
can exit balenaEtcher at this time, then unplug the SSD disk and insert it into the NVMe
SSD card slot of the development board for use.

13) Orange Pi 6Plus SSD card slot is shown in the red box below. Insert the SSD with
the OpenHarmony image burned into SSD1. Currently, OpenHarmony only supports
SSD1 for booting.

http://www.orangepi.cn/
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2.5. Start the Orange Pi development board

1) Insert the SSD hard drive with the OpenHarmony image burned into the SSD1
position of the development board

2) The development board has an HDMI interface, a DP interface, a USB-C DP interface,
and an eDP screen interface. You can choose one of these to display the system desktop.

3) Connect a USB mouse and keyboard to control the Orange Pi development board.

4) The development board has an Ethernet port, which can be connected to the Internet
via a network cable. You can also connect an RTL8852BE module to the M.2 E-key port
and connect to the Internet via Wi-Fi.

5) Connect a 20V 100W Type-C PD power adapter to the Type-C power port to power
the development board.

http://www.orangepi.cn/
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Many unstable issues during system startup are often caused by power supply
problems, so a reliable power adapter and cable are essential. If you experience
repeated restarts during startup, replace the power adapter or Type-C cable and try
again.

There are two Type-C interfaces on the development board, both of which

support powering the development board.

6) Then make sure the power adapter is turned on.

7) Then you need to short press the power button of the development board to officially
start the development board. The location of the power button is as follows:

http://www.orangepi.cn/
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2.6. How to use the 10-pin debug serial port

2.6.1. 10pin debug serial port pin description
The location of the 10-pin debug serial port pin header on the development board is

as follows:

The pin number definitions of the 10-pin debug serial port are as follows:

The function of each pin of the 10-pin debug serial port can be found in the

following table. Generally speaking, for normal use of the development board, only

UART2 is needed for debug serial port. Other debug serial ports can be ignored and

are rarely used.

Default effect Pin Function Serial

number

Serial

number

Pin Function Default effect

BIOS and

kernel log

UART2_TX 1 2 UART4_TX PM log

UART2_RX 3 4 UART4_RX

GND 5 6 GND

Post code log UART6_TX 7 8 UART5_TX SE log

UART6_RX 9 10 UART5_RX

http://www.orangepi.cn/
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2.6.2. Connection instructions for the debug serial ports
corresponding to BIOS and kernel

1) First, you need to prepare a 3.3V USB to TTL module, and then insert the USB
interface of the USB to TTL module into the USB port of the computer.

2) The development board uses UART2 by default to output BIOS and kernel logs. The
locations of the GND, RXD, and TXD pins of the UART2 debug serial port are shown in
the figure below:

3) The GND, TXD, and RXD pins of the USB to TTL module need to be connected to
the UART2 debug serial port of the development board through a DuPont cable.

a. Connect the GND of the USB to TTL module to the GND of the development

board

b. Connect the RX of the USB to TTL module to the UART2_TX pin of the

development board

c. Connect the TX of the USB to TTL module to the UART2_RX pin of the

development board

4) The diagram of connecting the USB to TTL module to the computer and the Orange
Pi development board is shown below.

http://www.orangepi.cn/
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The TX and RX of the serial port need to be cross-connected. If you don't want

to carefully distinguish the order of TX and RX, you can connect the TX and RX of

the serial port randomly first. If there is no output in the test, swap the order of TX

and RX. In this way, there will always be one order that is correct.

http://www.orangepi.cn/
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3. OpenHarmony 5.0.3 System Instructions

3.1. Supported OpenHarmony versions

OpenHarmony Version Kernel version

OpenHarmony 5.0.3 Linux6.6

3.2. OpenHarmony 5.0.3 Function Adaptation

Function OpenHarmony5.0.3

GPU OK

NPU OK

HDMI OK

DP OK

TYPE C DP display OK

USB 2.0*2 host OK

USB 3.0*2 host OK

Network port*2 OK

Type-C power supply OK

HDC OK

NVME boot (only supports SSD1) OK

USB Camera OK

RTC time reading and writing OK

http://www.orangepi.cn/
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Headphone jack for

playback/recording
OK

RESET button OK

SD card storage OK

Onboard MIC, speaker OK

3.3. How to use HDC

3.3.1. Use data cable to connect HDC for debugging
1) First prepare a good quality TYPE-C data cable

2) Connect one end to the PC and the other end to the Orange Pi 6plus Type-C port

3) For HDC usage, please visithttps://docs.openharmony.cn/，Enter HDC in the search
box and click Search
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4) Click on the option that contains "Command Line Tools" in the search results, usually
the first one

5) It introduces all the information of HDC. If you encounter any problems during use,
you can find the cause here.
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6) Check and identify the hdc device
test@test:~$ hdc list targets

039C1E0604834A08

7) Then you can log in to the openharmony system through the hdc shell
test@test:~$ hdc shell

#

3.3.2. Using network connection hdc debugging
When using network HDC, you don't need a Type-C data cable to connect the

computer and the development board. Instead, you can communicate through the

network. So first make sure the wired or wireless network of the development board

is connected, and then get the IP address of the development board, which will be

used later.

1) Read the system's current hdc port and use the following command to read it in the
serial port:
# param get persist.hdc.port

5555

http://www.orangepi.cn/
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2) Use ifconfig to read the IP address of the development board through the serial port

3) Set the hdc port on the PC to be consistent with the development board port
test@test:~$ hdc tmode port 5555

4) Execute the connection command on the PC, 172.20.64.82 is the IP address of the
development board
test@test:~$ hdc tconn 172.20.64.82:5555

5) Subsequent use is the same as wired HDC.

3.4. How to mount HDC system directory in a readable and

writable manner

1) After HDC is successfully connected to the development board, enter the
openharmony system
test@test:~$ hdc shell

2) Mount the system directory to be readable and writable
# mount -o rw,remount /

http://www.orangepi.cn/
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3) Mount the vendor directory to be readable and writable
# mount -o rw,remount /vendor

3.5. USB Camera Test Method

1) First, you need to prepare a USB camera that supports the UVC protocol, as shown in
the figure below or a similar one, and then insert the USB camera into the USB port of
the development board.

1) After turning on the device, open the camera application

2) The camera preview screen is as follows

http://www.orangepi.cn/
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3.6. Connect toWi-Fi

1) The WiFi function requires the use of the 8852BE WiFi-BT module

2) Insert the 8852BE WiFi module into the WiFi/BT PCIe port of the development board,
as shown below

http://www.orangepi.cn/
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3) After powering on, select and set

4) Enter settings and click WLAN

http://www.orangepi.cn/
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5) After enabling WLAN, wait for the WiFi scan list

6) Click on the WiFi name, enter the corresponding WiFi password and click Connect

3.7. Connect to Bluetooth

1) The Bluetooth function requires the 8852BE WiFi-BT module

http://www.orangepi.cn/
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2) Insert the 8852BE WiFi-BT module into the WiFi/BT PCIe port of the development
board, as shown below

3) After powering on, select and set

http://www.orangepi.cn/
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4) After entering the settings, select Bluetooth

5) Enable Bluetooth and wait for Bluetooth to scan the list

http://www.orangepi.cn/
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6) After clicking on the Bluetooth device, it will show "Connected" if the connection is
successful.

7) If you are using a Bluetooth speaker or headset, after successfully connecting, return
to the home page and click Music

8) Click Play and the Bluetooth speaker will play music.

http://www.orangepi.cn/
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4. Appendix

4.1. User Manual Update History

Versi

on

date Update Notes

V1.0 2025-10-21 Openharmony burning and usage instructions

4.2. Image update history

date Update Notes

2025-10-21 Orangepi6plus_openharmony_5.0.3v1.0.0_linux6.6.zip
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