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f) Then select the /dev/nvmeOnlp2 partition, click the right button again, and
then select Resize/Move

{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

@ A B E @ ¢ Iu.‘dewnvmeﬂnl (L86TiB) ¥

[

Partition [ Name [ File System [ Mount Point | Label Size Used [ Unused | Flags
unallocated M unallocated 30.00 MiB
Jdev/nvmeon1pl Ay bootfs [ fatl6 /boot opi_boot  256.00 MiB - bls_boot
vmelOnlp2 exty opi_root o o e

. . ¢ New
unallocated W unallocated

® Delete

& copy

(%) paste

' 8% Format to
Open Encryption
Mount
Name Partition
Manage Flags
Check
Label File System
New UUID

0 operations pending

'y Information

g) Then drag the capacity to the maximum at the position shown in the figure

below

72



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

h) Then click Resize/Move

i) Then click the green + in the position below

j)  Then click Apply

k) Then click Close to close
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‘ Jdevinvme0nlp2
1.86 TiB

Applying pending operations

Depending on the number and type of operations this might take a long time.

t
Completed Operations: 2l

} Details

?) 6 z
Save Details X Close

m. At this point, you can use the sudo poweroff command to shut down. Then

please pull out the TF card, and then short press the power button to turn on,
then the Linux system in SPIFlash+NVMe SSD will be started.

10) Step 9) is to clone the system in the TF card to the NMVe SSD. We can also directly
burn the Linux image file to the NVMe SSD. Here are the steps:
a. Upload the Linux image file to the Linux system of the development board

b. Then use balenaEtcher to burn
balenaEtcher

f’ balenaEicher

Orangepi5...0.110.img A Fanxiang ...opi_root)

c. After using this method to burn the image, there is no need to manually
expand the capacity, and it will automatically expand the capacity at the

first startup.
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2.7. How to burn Android image to TF card

2.7. 1. Method of burning Android image to TF card through USB2.0
burning port

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the

TF card must be class10 or above. It is recommended to use a TF card of SanDisk and

other brands

2) You also need to prepare a good quality USB2.0 male-to-male data cable

3) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi's data download page

4) Then download the Android image from Orange Pi's download page.
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card
and eMMC startup image folder to download

b. After entering the TF card and eMMC startup image folder, you can see the
following two images, the difference between them is:
a) The first image is dedicated to HDMI display and supports 4K display. If
you don’t use LCD screen, please download the image without lcd

b) If you want to use lcd screen, please choose image with lcd
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5) Then use the decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is

the Android image file, and the size is more than 1GB

6) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

then find the DriverInstall.exe executable file in the decompressed folder and open it

7) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows
a. Click the "Driver Installation" button

b. After waiting for a period of time, a pop-up window will prompt "The driver is
installed successfully", and then click the "OK" button.
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8) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

9) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"

10) Then start burning the Android image to the TF card
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-male data cable. The position of the USB2.0 programming

interface of the development board is shown in the figure below
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Then make sure that the development board is not inserted into the TF card and
not connected to the power supply

Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the

figure below:

Then connect the power supply of the Type-C interface to the development board,

and power on

If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"
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f.  Then insert the TF card into the development board

g. Then please select advanced features

h. Then click the position shown in the figure below

i BESHEFETR .15
THER FEE R

Boot:

Bt

; e : w—
HEChinfE 8 BERCapability |3 g
i
5. cPom
6.

|7. Ram

8.
RERHREITF :?6 SATA

ERFlashl)  EERFlashiSE

Mg ERRE A Naskron HETEE

EEFAIS [onlese -l =
SUER bzt 1BRFTE

EEER:

Bl

1-2-3 :MASEROM

KB — A MASKROM% %

1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and click to open

j. Then click download
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s BORTETE v3.15

THiEh AEENF BHRE

Boot: C:\Users\khl77\Desktop\orangepi \iniLoader

B

ERRFlashID EBFlashiS S EBChiplFE  i3ElCapability 1

MiRE EREE A Maskron AT i

ATEHS iglEeds,  SHEOET  RE=@TE

10. PCIE
SiER AR ]
2EmE
pret
S BL—~MASKROM % % 125 o =

k. The display after downloading MiniLoaderAll.bin is shown in the figure below

l.  Then select the storage device as SD, and then click Switch Storage

 BRROTETR v3.15

= X
TR FEEE SEmE T ibeot TR
| E T st
Boot [c: Wsarshomy\Dasktophor sngapi WindLesder—HER | T
B | #a
JREIF] ashID iXHIFlashiz S EBIChipiZ 8 | |[iEEICapability >
|
4. 5
MitEE EREE A Taskron e |||S SPDOR
7. RaM
8. USE
IS || MR SREORE | | FREAEE |0 Sn
SitER e mR 1
Lt
ZC—EH “FMASKROME\E?& 2-3 MASKRIM ~

m. The display of successful switching is shown in the figure below
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n. Then click the "Upgrade Firmware" column of the burning tool
« BOHOTA TR 315 = %
Tnaain [FIRER | s
Eltt F iR
B Loadezfifi#: TRESR:
Elft:
K BL—/"MASKROM Bt % == -
0. Then click the "Firmware" button to select the path of the Android image that
X

needs to be burned
A BASEFFA TR 15
THists FHREM smihss
Bl FE ik

Elthhis : LoaderhfiA :

Bl

1-2-3 :MASERON

B —A-MASKROM %
p. Finally, click the "Upgrade" button to start burning, and the log during the

burning process is shown in the figure below. After burning is completed, the

Android system will start automatically.
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2.7. 2. How to use SDDiskTool to burn Android image to TF card

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use a TF card of SanDisk and other
brands

2) Then use the card reader to insert the TF card into the computer

3) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please make sure that the version of the SDDiskTool tool is the latest
v1.72.

4) Then download the Android11 image from the Orange Pi download page
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card

and eMMC startup image folder to download

b. After entering the TF card and eMMC boot image folder, you can see the
following two images, the difference between them is:
a) The image without lcd is specially used for HDMI display and supports
4K display. If you do not use the LCD screen, please download the
image without led

b) If you want to use LCD screen, please choose image with lcd
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5) Then use decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is

the Android image file, and the size is more than 1GB

6) Then use decompression software to decompress SDDiskTool v1.72.zip, this
software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card

you want to burn, if there is no display, you can try to unplug the TF card

8) After confirming the drive letter, you can format the TF card first, click the restore
disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card
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9) Then start to write the Android image to the TF card
a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Android image in the "Select to upgrade firmware"
column
c. Finally click the "Start Create" button to start burning the Android image to the
TF card

10) After burning, you can exit the SDDiskTool software, and then you can pull out the

TF card from the computer and insert it into the development board to start
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2.8. How to burn Android image to eMMC

Note, after burning the image into eMMC, if the test finds that it cannot be
started, please clear the SPIFlash and try again. For the method of clearing
SPIFlash, please refer to the method of using RKDevTool to clear SPIFlash.

2.8. 1. Method of burning Android image into eMMC through USB2.0
burning port

Note that all the following operations are performed on a Windows computer.

1) The development board reserves an eMMC expansion interface. Before
programming the system to eMMC, you first need to purchase an eMMC module that
matches the eMMC interface of the development board. Then install the eMMC module
to the development board.

The eMMC module and the method of plugging into the development board are as

follows:
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2) You also need to prepare a good quality USB2.0 male-to-male data cable

3) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi's data download page
4) Then download the Android image from Orange Pi's download page.
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card
and eMMC startup image folder to download

b. After entering the TF card and eMMC startup image folder, you can see the
following two images, the difference between them is
a) The first image is dedicated to HDMI display and supports 4K display. If
you don’t use LCD screen, please download the image without lcd

b) If you want to use lcd screen, please choose image with lcd

5) Then use decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is

the Android image file, and the size is more than 1GB
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6) Then use decompression software to decompress DriverAssitant v5.12.zip, and

then find the DriverInstall.exe executable file in the decompressed folder and open it

7) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

b. After waiting for a period of time, a pop-up window will prompt "driver
installed successfully", and then click the "OK" button.

& TR

Driverlnstall x

AN I
FEANEhAET.

[0 [T

8) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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9) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"

10) Then start burning the Android image into eMMC
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-male data cable. The position of the USB2.0 programming

interface of the development board is shown in the figure below

b. Then make sure that the development board is not inserted into the TF card and
not connected to the power supply

c. Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the

figure below:
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d. Then connect the power supply of the Type-C interface to the development board

e. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM

device"

f.  Then please select Advanced Features

g. Then click the position shown in the figure below
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h. Select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier, and

click to open.

1.  Then click Download
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j.  The display after downloading MiniL.oaderAlLbin is shown in the figure below
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k. Then select the storage device as EMMC, and then click Switch Storage

1. The display of successful switching is shown in the figure below
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m. Then click the "Upgrade Firmware" column of the burning tool
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n. Then click the "Firmware" button to select the path of the Android image that

needs to be burned
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o. Finally, click the "Upgrade" button to start burning, and the log during the
burning process is shown in the figure below. After burning is completed, the

Android system will start automatically.
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2. 8. 2. How to burn Android11 image into eMMC via TF card

Note that all the following operations are performed on a Windows computer.
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1) The development board reserves an eMMC expansion interface. Before programming
the system to eMMC, you first need to purchase an eMMC module that matches the
eMMC interface of the development board. Then install the eMMC module to the
development board. The eMMC module and the method of plugging into the

development board are as follows:

2) You also need to prepare a TF card with 8GB or larger capacity. The transmission
speed of the TF card must be class10 or above. It is recommended to use a TF card of
SanDisk and other brands

3) Then use the card reader to insert the TF card into the computer

4) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please make sure that the version of the SDDiskTool tool is the latest
v1.72

5) Then download the Android image from Orange Pi's download page
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card

and eMMC startup image folder to download

b. After entering the TF card and eMMC boot image folder, you can see the

following tow images, the difference between them is:
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a) The first image is dedicated to HDMI display and supports 4K display. If
you don’t use LCD screen, please download the image without lcd

b) If you want to use lcd screen, please choose image with lcd

6) Then use the decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is

the Android image file, and the size is more than 1GB

7) Then use decompression software to decompress SDDiskTool v1.72.zip, this
software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it

8) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card
you want to burn, if there is no display, you can try to unplug the TF card.

9) After confirming the drive letter, you can format the TF card first, click the restore
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disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card

10) Then start to write the Android image into the TF card
a. First confirm that the displayed drive letter is the drive letter corresponding to
the TF card under "Select Removable Disk Device"
b. Then select "Firmware Upgrade" in "Select Function Mode"
Then select the path of the Android firmware in the "Select Upgrade
Firmware" column

d. Finally click the "Start Create" button to start burning

11) After the burning is completed, the display is as shown in the figure below, and then
you can exit SDDiskTool
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12) Then pull out the TF card from the computer and insert it into the development board.
After the development board is powered on, it will automatically start burning the

Android image in the TF card to the eMMC of the development board.

13) If the development board is connected to an HDMI display, you can also see the
progress bar of burning the Android image to eMMC from the HDMI display

14) When the HDMI monitor displays the following information, it means that the
burning of the Android image into the eMMC has been completed. At this time, the TF
card can be pulled out, and then the Android system in the eMMC will start.
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2.9. How to burn Android image to SPIFlash+NVMe SSD

Note that all the following operations are performed on a Windows computer.

1) First, you need to prepare an NVMe SSD solid-state drive
2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and

secure it. The Orange Pi 3B has two hardware versions, and the M.2 PCle interface

position for version 2.1 is shown in the following figure:

97




range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

The position of the M.2 PCle interface in v1.1.1 version is shown in the following

figure:

3) The position of SPI Flash on the development board is shown in the following figure,

and no other settings are required before starting the burning process

4) We also need to prepare a high-quality USB 2.0 male to male data cable

5) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi's data download page

6) Then download the image of Androidl11
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the
SPIFlash-NVME SSD boot image folder to download
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b. After entering the SPIFlash-NVME SSD boot image folder, you can see the
following two images. Their differences are:
a) The image without lcd is specially used for HDMI display and supports 4K
display. If you do not use the LCD screen, please download the image
without led

b) If you want to use LCD screen, please choose image with lcd

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

then find the DriverInstall.exe executable file in the decompressed folder and open it

8) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

b. After waiting for a period of time, a pop-up window will prompt "driver
installed successfully", and then click the "OK" button.
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9) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

10) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"

11) Then start burning the Android image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-male data cable. The position of the USB2.0 programming port

of the development board is shown in the figure below
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Make sure that the development board is not inserted into the TF card and not
connected to the power supply

Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the
figure below:

Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button

If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"
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f.  Then click the "Upgrade Firmware" column of the burning tool
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g. Then click the "Firmware" button to select the Android image to be burned
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. You can see that the firmware will be burned to
SPIFlash first, and then burned to PCIE. After burning is completed, the Android

system will start automatically.
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2.10. How to burn Orange Pi OS (OH) image to TF card

Note that all operations below are performed on a Windows computer.

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use TF cards from SanDisk and

other brands.

2) You also need to prepare a good quality USB2.0 male-to-male data cable

3) Then download Rockchip microdriver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from the Orange Pi data download page
a. On the Orange Pi data download page, first select the official tool, and then

enter the folder below

b. Then download all the files below

4) Then download the image of OPi OS (OH) from the Orange Pi data download page

5) Then use decompression software to decompress the compressed package of the
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downloaded OPi OS (OH) image

6) Then use decompression software to decompress DriverAssitant_v5.12.zip, then find

the DriverInstall.exe executable file in the decompressed folder and open it.

7) Open DriverlInstall.exe and install the Rockchip microdriver as follows:

a. Click the "Driver Installation" button

b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.

& TR

Driverlnstall x

AN I
FEANEhAET.
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8) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.
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9) After opening the RKDevTool burning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a

message "No device found" will appear in the lower left corner.

10) Then start burning the OPi OS (OH) image to the TF card
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s

USB2.0 burning interface is as shown in the figure below.

b. Then make sure that the TF card is not inserted into the development board
and the power supply is not connected.

c. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is as shown in the

figure below:
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d. Then connect the development board to the power supply of the Type-C interface

and power on

e. If the previous steps go well, the development board will enter MASKROM
mode at this time, and the interface of the burning tool will prompt "A
MASKROM device was found"

f.  Then insert the TF card into the development board

g. Then please select advanced functions

h. Then click the location shown in the picture below
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1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and then click Open

j. Then click download
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k. After downloading MiniLoaderAllLbin, the display is as shown below
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l.  Then select the storage device as SD, and then click to switch storage
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m. The successful switching is displayed as shown below
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n. Then click the "Upgrade Firmware" column of the burning tool
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0. Then click the "Firmware" button to select the path of the OPi OS (OH) image

that needs to be burned.
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p. Finally, click the "Upgrade" button to start burning. The log during the burning
process is as shown below. After the burning is completed, the OPi OS (OH)

system will automatically start.
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2. 11. Method to burn Orange Pi OS (OH) image into eMMC

Note that after burning the image into eMMC, if you test and find that it cannot
be started, please clear SPIFlash and try to start again. For the method of clearing
SPIFlash, please refer to the section '""How to clear SPIFlash using RKDevTool".

Note that all operations below are performed on a Windows computer.

1) The development board has reserved eMMC expansion interface. Before burning the
system to eMMC, you first need to purchase an eMMC module that matches the eMMC
interface of the development board. Then install the eMMC module to the development
board.

The eMMC module and the method of inserting the development board are as follows:

2) You also need to prepare a good quality USB2.0 male-to-male data cable

3) Then download Rockchip microdriver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from the Orange Pi data download page
a. On the Orange Pi data download page, first select the official tool, and then
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enter the folder below

b. Then download all the files below

4) Then download the image of OPi OS (OH) from the Orange Pi data download page

5) Then use decompression software to decompress the compressed package of the
downloaded OPi OS (OH) image

6) Then use decompression software to decompress DriverAssitant_v5.12.zip, then find
the DriverInstall.exe executable file in the decompressed folder and open it.

7) Open DriverInstall.exe and install the Rockchip microdriver as follows: J
DriverlInstall.exe

a. Click the "Driver Installation" button
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b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.
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8) Then unzip RKDevTool Release v3.15.zip. This software does not need to be

installed. Just find RKDevTool in the unzipped folder and open it.

9) After opening the RKDevTool burning tool, because the computer has not yet

connected to the development board through the USB2.0 male-to-male data cable, a

message "No device found" will appear in the lower left corner.
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10) Then start burning the OPi OS (OH) image into eMMC
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s

USB2.0 burning interface is as shown in the figure below.

b. Then make sure that the TF card is not inserted into the development board and
the power supply is not connected.

c. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is as shown in the

figure below:

d. Then connect the development board to the power supply of the Type-C interface

and power on
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If the previous steps go well, the development board will enter MASKROM

e.
mode at this time, and the interface of the burning tool will prompt "A

MASKROM device was found"

f.  Then please select advanced functions

g. Then click the location shown in the picture below
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h. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click to open
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1.  Then click Download
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j.  After downloading MiniLoaderAllLbin, the display is as shown below
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k. Then select the storage device as EMMC, and then click to switch storage
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l.  The successful switching is displayed as shown below.
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m. Then click the "Upgrade Firmware" column of the burning tool
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n. Then click the "Firmware" button to select the path of the OPi OS (OH) image
that needs to be burned.
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o. Finally, click the "Upgrade" button to start burning. The log during the burning
process is as shown below. After the burning is completed, the OPi OS (OH)

system will automatically start.
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2. 12. Using RKDevTool to clear SPIFlash

1) The position of SPI Flash on the development board is shown in the figure below
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2) First, you need to prepare a good quality USB2.0 male-to-male data cable

3) Then download the Rockchip driver DriverAssitant v5.12.zip and MiniLoader and
the burning tool RKDevTool Release v3.15.zip from the Orange Pi data download
page

a. On the download page of Orange Pi, first select the official tool, and then enter

the following folder

b. Then download all the files below

Note that the ""MiniLoader-things needed to burn the Linux image' folder is
hereinafter referred to as the MiniLoader folder.

4) Then use decompression software to decompress DriverAssitant v5.12.zip, and then

find the DriverInstall.exe executable file in the decompressed folder and open it
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5) After opening Driverlnstall.exe, the steps to install the Rockchip driver are as follows

a. Click the "Driver Installation" button

b. After waiting for a period of time, a pop-up window will prompt "driver
installed successfully", and then click the "OK" button.
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6) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

7) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"
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8) Then you can start to clear the content in SPI FLASH
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-male data cable. The position of the USB2.0 programming port
of the development board is shown in the figure below

b. Make sure that the development board is not inserted into the TF card and not
connected to the power supply

c. Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the
figure below:

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button
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If the previous steps are successful, the development board will enter the

e.
MASKROM mode at this time, and the interface of the burning tool will prompt

"found a MASKROM device"

f.  Then please select Advanced Features

g. Then click the position shown in the figure below
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h. Select MiniLoaderAllLbin in the MiniLoader folder you downloaded earlier,
and click Open
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1.  Then click Download
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j.  The display after downloading MiniL.oaderAllLbin is shown in the figure below

| BESEFFE TR AS

= X
P—
THHgl% AEEF =HITE T#iBootF iR
T#fBoothil
Eoot: C:\Users\Bh17T\De sk top \orangeni Winiloader a1 | ... I T8 }
Bl e
.. . - .. _— N —— FLASH
EEFLashD  EERFlachfER EERCkApES.  EECapability |37 g

MRS BRIRE A Maskzon THRTEAE

EERHS e, SESOET  RERSEATERE

SR b HERRETE
fizt =72 R
R
R —MASKROM ¥t % 105 awasEwon =

k. Then select the storage device as SPINOR
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n. The display log after erasing SPIFlash is shown in the figure below
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2. 13. Start the Orange Pi development board

1) Insert the TF card with the burned image into the TF card slot of the Orange Pi
development board. If the image of SPIFlash+NVMe SSD has been burnt, then there is
no need to insert a TF card, just make sure that the NVMe SSD is inserted into the

development board normally.
2) The development board has an HDMI interface, and the development board can be
connected to a TV or HDMI display through an HDMI-to-HDMI cable. If you have

purchased an LCD screen, you can also use the LCD screen to display the system

interface of the development board.
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 plugged into a network

cable for Internet access.

5) Connect a high-quality power adapter with a 5V/3A USB Type-C interface.

Remember not to plug in a power adapter with a voltage output greater than 5V,
as this will burn out the development board.

Many unstable phenomena during the power-on and start-up process of the
system are basically caused by power supply problems, so a reliable power adapter
is very important. If you find that there is a phenomenon of continuous restart
during the startup process, please replace the power supply or the Type-C data cable
and try again.
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The Type-C power port does not support PD negotiation.

In addition, please do not connect the USB interface of the computer to power
the development board.

6) Then turn on the switch of the power adapter. If everything is normal, you can see the

startup screen of the system on the HDMI monitor or LCD screen.

7) If you want to view the output information of the system through the debugging serial
port, please use the serial cable to connect the development board to the computer. For
the connection method of the serial port, please refer to the section on how to use the

debugging serial port.

2. 14. How to use the debugging serial port

2.14.1. Connection instruction of debugging serial port
1) First, you need to prepare a 3.3V USB-to-TTL module, and then insert the USB
interface end of the USB-to-TTL module into the USB interface of the computer.

For better compatibility, it is recommended to use CH340 USB to TTL module,
please do not use CP2102, PL2303 USB to TTL module.

Before purchasing a USB to TTL module, please confirm that the module
supports a baud rate of 1500000.

2) The corresponding relationship between GND, RXD and TXD pins of the debugging

serial port of the development board is shown in the figure below

125




range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

3) The GND, TXD and RXD pins of the USB to TTL module need to be connected to
the debugging serial port of the development board through a DuPont line
a. Connect the GND of the USB to TTL module to the GND of the development
board
b. The RX of the USB to TTL module is connected to the TX of the development
board
c. The TX of the USB to TTL module is connected to the TX of the development
board

4) The schematic diagram of connecting the USB to TTL module to the computer and

the Orange Pi development board is as follows

Use Dupont wire to connect

Orange Pi
Development Board

Schematic diagram of connecting the USB to TTL module to the computer and the Orange Pi development board

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 casually first. If there is no output in the test, then exchange the order
of TX and RX, so there is always a the order is right

2.14. 2. How to use the debugging serial port on the Ubuntu platform

There are many serial port debugging software that can be used under Linux,
such as putty, minicom, etc. The following demonstrates how to use putty.

1) First, insert the USB-to-TTL module into the USB interface of the Ubuntu computer.
If the connection and recognition of the USB-to-TTL module is normal, you can see the
corresponding device node name under /dev on the Ubuntu PC. Remember this node
name, and then set the serial port software will be used

test@test:~$ Is /dev/ttyUSB*

dev/ttyUSBO
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2) Then use the following command to install putty on Ubuntu PC

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y putty

3) Then run putty, remember to add sudo permission

test@test:~$ sudo putty

4) After executing the putty command, the following interface will pop up

5) First select the setting interface of the serial port
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6) Then set the parameters of the serial port
a. Set Serial line to connect toas /dev/ttyUSB0O ( (Modified to the corresponding
node name, generally /dev/ttyUSBO )
b. Set Speed(baud) as 1500000 (Serial port baud rate)
Set Flow control as None
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7) After setting the setting interface of the serial port, return to the Session interface
a. First select the Connection type as Serial

b. Then click the Open button to connect to the serial port

8) After starting the development board, you can see the Log information output by the

system from the opened serial port terminal
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2.14.3. How to use the debugging serial port on Windows platform

There are many serial port debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. The following demonstrates how to use
MobaXterm. This software has a free version and can be used without buying a

serial number.

1) Download MobaXterm

a. Download MobaXterm website as follows

https://mobaxterm.mobatek.net

b. After entering the MobaXterm download page, click GET XOBATERM NOW!
MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

B Mobaxterm
Terminal Sessions View Xsever Tools Games Settings Macros Help

Quick connect... EO (| Mobaxterm

1 User sessions

A

8 Factory servers

4] Linux servers

Sessions

:@t My dockers owser
i< rwarding

7| My virtual Machines

[ Phone devices N

i 36
) Raspberry cluster
(8] RedHat duster
L) Tests servers
[39) windows servers

&8 wsL
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2
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0
=
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8
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Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version
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d. Then select the Portable version. After downloading, you don’t need to install it,
just open it and use it

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& MobaXterm Home Edition v22 2 MobaXterm Home Edition v22.2
({Portable edition) (Installer edition)

Download previous stable version: MobaXterm Poriable v22 1 MobaXierm Installer v22 1

By downloading MobaXterm software, you accept MobaXierm terms and conditions

You can download the third party plugins and components sources here

If you use Mobaxterm inside your company, you should consider subscribing to Mobasxterm Professional £ : your subscription will
give you access to professional support and to the "Customizer” software. This customizer will allow you to generate personalized
versions of MobaXierm including your own logo, your default settings and your welcome message.

Please contact us for more information.

2) After downloading, use decompression software to decompress the downloaded

compressed package, you can get the executable software of MobaXterm, and then
double-click to open

3) After opening the software, the steps to set up the serial port connection are as follows
a. Open the session settings interface
b. Select the serial port type
Select the port number of the serial port (select the corresponding port number
according to the actual situation)
d. Select the baud rate of the serial port as 1500000
Finally click the "OK" button to complete the setting
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1. Select the session to op

f s
> -

2 v E & & @

.

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
conne /i\
[ | session settings x
«
H 5 g P )
P m E ¥ E @ @ ¥ @ m @ x |
§ S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
‘\\_.
- 2. Select the serial port
i »* Basic Senal settings
" Serial port * || ‘ Speed (bps) * (1500000 vl
:
=
%" Advanced Serial settin B8 Terminal settings Bookmark settings
- ; 4, Select the baud rate as 1500000
3. Select the port number of the serial port
Serial (COM) session \\
5. Finally click OK
& oK J € Cancel
UNREGIS|

4) After clicking the "OK" button, you will enter the following interface. At this time,

start the development board and you can see the output information of the serial port

B9 COMS3 (Sicon Labs CP210x USB to UART Bridge (COM3)

- 8 x
rminal  Sessions g5 Macros Help

S E & & @ X ©
Sesson Servers Toos

MitExec Tumeing Padages Settings  Help Xserver  Bxit

SERNXT-EX ¥ P
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2.15. Instructions for using the 5v pin in the 40pin interface of

the development board to supply power

The power supply method we recommend for the development board is to use
the 5V/3A Type C interface power cord to plug into the Type-C power interface of
the development board for power supply. If you need to use the S5V pin in the 40pin
interface to power the development board, please make sure that the power cord
and power adapter used can meet the power supply requirements of the

development board. If the use is unstable, please switch back to the Type-C power

supply.

1) First, you need to prepare a power cord as shown in the figure below
USB A to DuPont 2.54

Please purchase the power cord shown in the picture above by yourself

2) Use the 5V pin in the 40pin interface to supply power to the development board. The
connection method of the power line is as follows
a. The USB A port of the power cord shown in the above picture needs to be
plugged into the 5V/3A power adapter connector (please do not plug into the
computer’s USB port for power supply)
b. The red DuPont line needs to be plugged into the 5V pin of the development
board 40pin
c. The black Dupont wire needs to be inserted into the GND pin of the 40pin
interface
d. The position of the 5V pin and GND pin of the 40pin interface on the
development board is shown in the figure below, remember not to reverse the

connection
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3. Instructions for use of Ubuntu/Debian Server and

Xfce desktop system

The content of this chapter is written based on the images of the Linux server

version and the xfce desktop version.

3. 1. Supported Linux image types and kernel versions

Linux image type kernel version | server version | desktop version
Debian 11 - Bullseye Linux5.10 support support
Ubuntu 20.04 - Focal Linux5.10 support support
Ubuntu 22.04 - Jammy Linux5.10 support support

Debian 11 - Bullseye Linux6.6 support support
Debian12 - Bookworm Linux6.6 support support
Ubuntu 22.04 - Jammy Linux6.6 support support

3. 2. Linux System adaptation

3.2. 1. Linux5.10 system adaptation situation

Function Debian11 Ubuntu20.04 Ubuntu22.04
USB2.0x3 OK OK OK
USB3.0x1 OK OK OK
M.2 NVMe SSD Start OK OK OK
WIFI OK OK OK
Bluetooth OK OK OK
GPIO (40pin) OK OK OK
UART (40pin) OK OK OK
SPI (40pin) OK OK OK
12C (40pin) OK OK OK
PWM (40pin) OK OK OK
PWM fan interface OK OK OK
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3pin Debug serial port OK OK OK
EMMC OK OK OK
TF card start OK OK OK
HDMI Video OK OK OK
HDMI Audio OK OK OK
OV5647 Camera The kernel driver is OK, 3A is not adjusted
LCD OK OK OK
Edp Display OK OK OK
Gigabit Ethernet port OK OK OK
Network port status light OK OK OK
headphone playback OK OK OK
headphone recording OK OK OK
LED Light OK OK OK
RTC OK OK OK
GPU OK OK OK
NPU OK OK OK
VPU OK OK OK
watchdog test OK OK OK
Chromium Hard solution OK OK OK
video
3. 2. 2. Linux6.6 system adaptation situation
Function Debianl11 Debian12 Ubuntu22.04
USB2.0x3 OK OK OK
USB3.0x1 OK OK OK
M.2 NVMe SSD Start OK OK OK
WIFI OK OK OK
Bluetooth OK OK OK
GPIO (40pin) OK OK OK
UART (40pin) OK OK OK
SPI (40pin) OK OK OK
12C (40pin) OK OK OK
PWM (40pin) OK OK OK
PWM fan interface OK OK OK
3pin Debug serial port OK OK OK
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EMMC OK OK OK

TF card start OK OK OK
HDMI Video OK OK OK
HDMI Audio OK OK OK
OV5647 Camera NO NO NO
LCD NO NO NO

eDP Display NO NO NO
Gigabit Ethernet port OK OK OK
Network port status light OK OK OK
headphone playback NO NO NO
headphone recording NO NO NO
LED Light OK OK OK
RTC OK OK OK

GPU OK OK OK

NPU NO NO NO

VPU NO NO NO
watchdog test NO NO NO

3.3. The format of Linux commands in this manual

1) In this manual, all commands that need to be entered in the Linux system will be

marked with the following box

As shown below, the content in the yellow box indicates the content that needs special

attention, except for the commands in it.

2) Description of the prompt type in front of the command
a. The prompt in front of the command refers to the content of the red part in the
box below, which is not part of the Linux command, so when entering the
command in the Linux system, please do not enter the content of the red font

part
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orangepi@orangepi:~$ sudo apt update
root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# Is

b. root@orangepi:~$ The prompt indicates that this command is entered in the

Linux system of the development board. The $ at the end of the prompt
indicates that the current user of the system is a normal user. When executing a
privileged command, you need to add sudo

c. root@orangepi:~# The prompt indicates that this command is entered in the
Linux system of the development board, and the # at the end of the prompt
indicates that the current user of the system is the root user, who can execute any
desired command

d. test@test:~$ The prompt indicates that this command is entered in the Ubuntu
PC or Ubuntu virtual machine, not in the Linux system of the development board.
The $ at the end of the prompt indicates that the current user of the system is an
ordinary user. When executing privileged commands, sudo needs to be added
sudo

e. root@test:~# The prompt indicates that this command is entered in the Ubuntu
PC or Ubuntu virtual machine, not in the Linux system of the development board.
The # at the end of the prompt indicates that the current user of the system is the

root user and can execute any command you want

3) What are the commands that need to be entered?
a. As shown below, the black bold part is the command that needs to be input,
and the content below the command is the output content (some commands have

output, some may not), and this part of the content does not need to be input

root@orangepi:~# cat /boot/orangepiEnv.txt
verbosity=7

bootlogo=false

console=serial

b. As shown below, some commands cannot be written in one line and will be
placed on the next line. As long as the black and bold parts are all commands
that need to be input. When these commands are entered into one line, the last
"\" of each line needs to be removed, this is not part of the command. In addition,

there are spaces in different parts of the command, please don’t miss it
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orangepi@orangepi:~$ echo \

"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg|] \
https://download.docker.com/Linux/debian \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

3.4. Linux system login instructions

3.4. 1. Linux system default login account and password
Account Passport
root orangepi
orangepi orangepi

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any

fault, just press Enter after inputting.

When the wrong password is prompted, or there is a problem with the ssh
connection, please note that as long as you are using the Linux image provided by
Orange Pi, please do not suspect that the above password is wrong, but look for

other reasons.

3.4. 2. How to set automatic terminal login in Linux system
1) The Linux system automatically logs in to the terminal by default, and the default

login user name is orangepi
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2) Use the following command to set the root user to automatically log in to the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh -d

4) Use the following command to set the orangepi user to automatically log in to the
terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4. 3. Instructions for automatic login of Linux desktop version
system

1) After the desktop system starts, it will automatically log in to the desktop without

entering a password

(5 Applications = thu 1 Dec, 11:48 (2] fyr dhiorangept

Or‘ancle Pi

2) Run the following command to prohibit the desktop system from automatically

logging into the desktop

orangepi@orangepi:~$ sudo disable_desktop_autologin.sh

3) Then restart the system and a login dialog box will appear, at which point a password

is required to enter the system
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3.4.4. The setting method of root user automatic login in Linux
desktop version system

1) Execute the following command to set the desktop system to automatically log in as

the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

2) Then restart the system, and the root user will automatically log in to the desktop

Thu 1 Dec, 12:15 [#] f} root

Note that if you log in to the desktop system as the root user, you cannot use
pulseaudio in the upper right corner to manage audio devices.
Also note that this is not a bug, since pulseaudio is not allowed to run as root.
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3) Execute the following command to set the desktop system to log in automatically with

the orangepi user again

orangepi@orangepi:~$ sudo desktop_login.sh orangepi
3.4.5. The method of disabling the desktop in the Linux desktop
version system

1) First enter the following command on the command line, Please remember to add

sudo permission

orangepi@orangepi:~$ sudo systemctl disable lightdm.service

2) Then restart the Linux system and you will find that the desktop will not be displayed

orangepi@orangepi:~$ sudo reboot

3) The steps to reopen the desktop are as follows:
a. First enter the following command on the command line, Please remember to

add sudo permission

orangepi@orangepi:~$ sudo systemctl start lightdm.service

b. After the command is executed, the desktop will be displayed

3.5. Onboard LED Light Test Instructions

1) There are three LED lights on the development board, one green light, one red light,

and one PCle light. The location is shown in the figure below:

2) As long as the development board is powered on, the red LED light will always

be on, which is controlled by the hardware and cannot be turned off by the software

3) The green LED light will keep blinking after the kernel is started, which is controlled
by software.
4) The PCle indicator will flash when there is data transmission on the PCle interface.
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5) The method of setting the green light on and off and flashing is as follows

Note that the following operations should be performed under the root user.

a. First enter the setting directory of the green light

root@orangepi:~# cd /sys/class/leds/status_led

b. The command to set the green light to stop flashing is as follows

root(@orangepi:/sys/class/leds/status_led# echo none > trigger

c. The command to set the green light to be on is as follows

root(@orangepi:/sys/class/leds/status_led# echo default-on > trigger

d. The command to set the green light to flash is as follows

root(@orangepi:/sys/class/leds/status_led# echo default-on > trigger

3.6. Network connection test

3.6. 1. Ethernet port test
1) First, insert one end of the network cable into the Ethernet interface of the
development board, and connect the other end of the network cable to the router, and

ensure that the network is unblocked

2) After the system starts, it will automatically assign an IP address to the Ethernet card
through DHCP, No other configuration is required

3) The command to view the IP address in the Linux system of the development board is

as follows:

Note that in the following command, Debian12 of linux5.10 needs to modify ethQ
to end1, and Debian12 of linux6.6 needs to modify eth0 to end0.

orangepi@orangepi:~$ ip addr show eth0
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
link/ether 4a:fe:2b:3d:17:1c brd ff: ff:{f: ff: ff: ff
inet 192.168.1.150/24 brd 192.168.1.255 scope global dynamic noprefixroute eth0
valid_1ft 43150sec preferred 1ft 43150sec
inet6 fe80::9a04:3703:faed:23be/64 scope link noprefixroute
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valid_Ift forever preferred Ift forever

When using ifconfig to view the IP address, if the following information is

displayed, it is because sudo is not added. The correct command is: sudo ifconfig

orangepi@orangepi:~$ ifconfig
Command 'ifconfig' is available in the following places

* /sbin/ifconfig

* [usr/sbin/ifconfig
The command could not be located because '/sbin:/usr/sbin' is not included in the PATH
environment variable.
This is most likely caused by the lack of administrative privileges associated with your
user account.

ifconfig: command not found

There are three ways to check the IP address after the development board
starts:
1. Connect the HDMI display, then log in to the system and use the ip addr show
eth0 command to view the IP address
2. Enter the ip addr show eth0 command in the debugging serial terminal to view
the IP address
3. If there is no debugging serial port and no HDMI display, you can also check the
IP address of the development board’s network port through the router’s
management interface. However, in this method, some people often cannot see the IP
address of the development board normally. If you can't see it, the debug method
looks like this:
A) First check whether the Linux system has started normally. If the green light of
the development board is blinking, it is generally started normally. If only the red
light is on, it means that the system has not started normally;
B) Check whether the network cable is plugged in tightly, or try another network
cable;
C) Try another router (I have encountered many problems with the router, such as
the router cannot assign the IP address normally, or the IP address has been
assigned normally but cannot be seen in the router);

D) If there is no router to replace, you can only connect to an HDMI display or use
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the debugging serial port to view the IP address

In addition, it should be noted that the development board DHCP automatically

assigns an IP address without any settings.

4) The command to test the network connectivity is as follows, the ping command can
be interrupted through the shortcut key of Ctrl+C (Here is an uppercase I, not a

lowercase L)

orangepi@orangepi:~$ ping www.baidu.com -I eth0

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms
~C

--- www.a.shifen.com ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3002ms

rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms

3.6.2.  WIFI connection test

Please do not connect to WIFI by modifying the /etc/network/interfaces
configuration file. There will be problems connecting to the WIFI network in this

way.

3.6.2.1. The server image connects to WIFI through commands

When the development board is not connected to Ethernet, not connected to
HDMI display, but only connected to the serial port, it is recommended to use the
commands demonstrated in this section to connect to the WIFI network. Because
nmtui can only display characters in some serial port software (such as minicom),
and cannot display the graphical interface normally. Of course, if the development
board is connected to an Ethernet or HDMI display, you can also use the commands

demonstrated in this section to connect to the WIFI network.

1) First log in to the Linux system, there are the following three ways

a. If the development board is connected with a network cable, you can remotely
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log in to the Linux system through ssh

b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system

c. Ifthe development board is connected to the HDMI display, you can log in to the
Linux system through the terminal displayed on the HDMI

2) First use the nmcli dev wifi command to scan the surrounding WIFI hotspots

orangepi@orangepi:~$ nmecli dev wifi

3) Then use the nmcli command to connect to the scanned WIFI hotspot, where:

a. wifi_name needs to be replaced with the name of the WIFI hotspot you want to
connect to

b. wifi_passwd needs to be replaced with the password of the WIFI hotspot you

want to connect to

orangepi@orangepi:~$ nmcli dev wifi connect wifi name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) You can view the IP address of wifi through the ip addr show wlan) command

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 23:8c:d6:ae:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259192sec preferred 1ft 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred 1ft 172792sec
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inet6 fe80::421:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

5) Use the ping command to test the connectivity of the wifi network, and the ping

command can be interrupted through the shortcut key Ctrl+C

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 tt]=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 tt]=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=>5 ttl=52 time=48.8 ms
~C

--- www.orangepi.org ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.6.2.2. The server image connects to WIFI in a graphical way

1) First log in to the Linux system, there are the following three ways

a. If the development board is connected with a network cable, you can remotely
log in to the Linux system through ssh

b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system (please use MobaXterm for
the serial port software, and the minicom cannot display the graphical interface)

c. If the development board is connected to the HDMI display, you can log in to the
Linux system through the HDMI display terminal

2) Then enter the nmtui command in the command line to open the wifi connection

interface

orangepi@orangepi:~$ nmtui

3) Enter the nmtui command to open the interface as shown below
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NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots

Wired

* Wired connection 1

Wi-Fi

<Deactivate>

orangepi_5G ***
= 1 ok koK
KKK
Fkokk

L3

- e 2
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6) Select the WIFT hotspot you want to connect to, then use the Tab key to position the

cursor on Activate and press Enter

fhe Tab key to move the cursor here and press Enter

Wired
* Wired connection 1

Wi-Fi

_orangepi_5G ***
= B
FokRK
*kk

2 B
1. Choage thefpMiFi you want to ¢
*kE
Bt

* %

Kk

* ok

* %

EECESEEEE - SR

- EEEEREEE

7) Then a dialog box for entering a password will pop up, enter the corresponding

password in Password and press Enter to start connecting to WIFI

<Activate>
* Wired connection 1

Wi-Fi

—— Authentication required by wireless network |————

Passwords or encryption keys are required to access the
wireless network ' = = orangepi'. 1. Enter the WiFi pass

[Password _ I |

<Cancel> <0K>

2. Press Enter

ETWIFI

8) After the WIFI connection is successful, a "*" will be displayed in front of the

connected WIFI name
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Wired 1 <Deactivate>
* Wired connection 1 i

* will be displayed in flogit after the WIFI
. connection name

okok

koK

oKk K

koK

okok

koK

SAR okok
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£
3 -

Er NP - AGEMTSGG
%
d e o kX%

K

X <Back>

9) You can view the IP address of wifi through the ip addr show wlan0 command

orangepi@orangepi:~$ ip addr show wlan(
11: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff:ff: ff: ff: {f:{f
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid 1t 259069sec preferred 1ft 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid 1t 25907 1sec preferred 1ft 172671sec
inet6 fe80::4211:6019:a80e:4c31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

10) Use the ping command to test the connectivity of the wifi network, and the ping
command can be interrupted through the shortcut key Ctrl+C

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0
PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 ttI=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttI=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttI=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt1=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 tt1=52 time=48.8 ms
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~C

--- WWWw.orangepi.org ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.6.2.3. Test method of desktop image

1) Click the network configuration icon in the upper right corner of the desktop (please
do not connect the network cable when testing WIFI)

Fri 2 Dec, 04:01 &' }) orangepi

2) Click More networks in the pop-up drop-down box to see all scanned WIFI hotspots,
and then select the WIFI hotspot you want to connect to.

Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network_..
VPN Connections

ll
il
il
il
ll
ll
ul
ull
ul
Sl
il
il
il
ull
ull
ul
ll
ull
ll
fl
il
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3) Then enter the password of the WIFI hotspot, and then click Connect to start
connecting to WIFI

4) After connecting to WIFI, you can open the browser to check whether you can access

the Internet. The entrance of the browser is shown in the figure below

& Run Program...
EA Terminal Emulator
B rile Manager
[ Mail Reader
@ web Browser
[ settings

82 Accessaries
<% pevelopment
% Graphics

<> Help

® Intermet

B Multimedia

¥ office

)} System

® Log out

v v v w

v v v B4

5) If you can open other web pages after opening the browser, it means that the WIFI

connection is normal
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Orange Pi 3B

» Rockchip RK3566 quad-core 64-bit processor
+ 2GB/4GB/8GB (LPDDR4/4X)
* Wi-Fi5+BT 5.0, BLE

3. 6. 3. How to set a static IP address

Please do not set a static IP address by modifying the /etc/network/interfaces

configuration file.

3.6.3.1. Use the nmtui command to set a static IP address

1) First run the nmtui command

orangepi@orangepi:~$ nmtui

2) Then select Edit a connection and press Enter

3) Then select the network interface that needs to set a static IP address, for example, to

set the static IP address of the Ethernet interface, select Wired connection 1.
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4) Then select Edit with the Tab key and press the Enter key

5) Then use the Tab key to move the cursor to the <Automatic> position shown in the

figure below to configure IPv4

| Edit Connection |

Profile name [[kSa(={eMele]p]pl=leysRe]s i}
EVAN-MGE : 82:FO:D6:0F:66 (eth0)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <O0K>

6) Then press Enter, select Manual with the up and down arrow keys, and press Enter to

confirm
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| Edit Connection |

Profile name [[ifg(=leMele]a]sl=lcksRe]a i}
SVAR-MGE : 82:F0:D6:0F:66 (ethO)

= ETHERNET <Show>
Disabled

= IPv4 CONFIGURATION| Automatic <Show>

= IPv6 CONFIGURATION| Link-Local <Show>

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

7) The display after selection is shown in the figure below

| Edit Connection |

Profile name [[kNg=leMelo]alsl=lakmie]s M
MaNea-BOE:82:FO:D6:0F:66 (ethd)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

8) Then move the cursor to the <Show>

| Edit Connection |

Profile name [[g8=leMEel]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>
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9) Then press Enter, the following setting interface will pop up after entering

| Edit Connection |

M) ai=-MEu=llWired connection 1
DEVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
Addresses <Add...>
Gateway

DNS servers <Add...>
Search domains <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ ] Ignore automatically obtained routes
[ ] Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= JIPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

10) Then you can set the IP address (Addresses), gateway (Gateway) and DNS server
address in the position shown in the figure below (there are many other setting options in
it, please explore by yourself), Please set it according to your specific needs, the value

set in the figure below is just an example

11) After setting, move the cursor to<OK> in the lower right corner, and press Enter to
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confirm

= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel>

12) Then click<Back> to return to the previous selection interface

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

<Add>
=EdiE, .2
<Delete>

I
i
2

13) Then select Activate a connection, then move the cursor to<OK>, and finally click
Enter

NetworkManager TUI
Please select an option
Edit a connection

gActivate a connection

Set system hostname

Quit \
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14) Then select the network interface that needs to be set, such as Wired connection 1,

then move the cursor to<Deactivate>, and press Enter to disable Wired connection 1

15) Then please do not move the cursor, and then press the Enter key to re-enable Wired
connection 1, so that the static IP address set earlier will take effect

Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepl _mll
|

16) Then you can exit nmtui through the<Back> and Quit buttons
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Wired T | <Activate>

Wired connection 1

Wi-Fi
* xunlong_orangepi gl

|
‘ \
1

17) Then through ip addr show eth0, you can see that the IP address of the network port

has changed to the static IP address set earlier

orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd ff:{f:{f: ff: ff: {f
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute ethO
valid_Ift forever preferred lft forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e¢/64  scope  global dynamic
noprefixroute
valid_1ft 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_lft forever preferred lft forever

18) Then you can test the connectivity of the network to check whether the IP address is
configured OK, and the ping command can be interrupted through the shortcut key
Ctrl+C

orangepi@orangepi:~$ ping 192.168.1.47 -1 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.

64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms

64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms

64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms

64 bytes from 192.168.1.47: icmp_seq=5 ttl=64 time=0.275 ms
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~C

--- 192.168.1.47 ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4042ms
rtt min/avg/max/mdev = 0.233/0.262/0.275/0.015 ms

3.6.3.2. Use the nmcli command to set a static IP address

1) If you want to set the static IP address of the network port, please insert the network
cable into the development board first. If you need to set the static IP address of WIFI,
please connect the WIFI first, and then start to set the static IP address

2) Then use the nmeli con show command to view the name of the network device, as
shown below
a. orangepi is the name of the WIFI network interface (the names are not
necessarily the same)

b. Wired connection 1 is the name of the Ethernet interface

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-4611-84e1-2f19e9ecSe2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

3) Then enter the following command, where
a. "Wired connection 1" means to set the static IP address of the Ethernet port. If
you need to set the static IP address of the WIFI, please change it to the
corresponding name of the WIFI network interface (you can get it through the nmeli
con show command)
b. After ipv4.addresse is the static IP address to be set, which can be modified to the
value you want to set

c. ipv4.gateway indicates the address of the gateway

orangepi@orangepi:~$ nmecli con mod "Wired connection 1" \
ipv4.addresses '"192.168.1.110" \

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"
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4) Then restart the Linux system

orangepi@orangepi:~$ sudo reboot

5) Then re-enter the Linux system and use the ip addr show eth0 command to see that

the IP address has been set to the desired value

orangepi@orangepi:~$ ip addr show eth(
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_fast state
UP group default glen 1000
link/ether Se:ae:14:a5:91:b3 brd ff:Af:{f: ff: ff:{f
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth0
valid_lIft forever preferred lft forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3¢/64 scope link noprefixroute

valid_lIft forever preferred Ift forever
3. 6. 4. Method to create WIFI hotspot through create_ap

create_ap is a script that helps quickly create WIFI hotspots on Linux, and
supports bridge and NAT modes. It can automatically combine hostapd, dnsmasq
and iptables to complete the setting of WIFI hotspots, avoiding users from making
complicated configurations. The github address is as follows:

https://github.com/oblique/create_ap

If you are using the latest image, the create_ap script has been pre-installed. You
can create a WIFI hotspot through the create_ap command. The basic command

format of create_ap is as follows:

create_ap [options]| <wifi-interface> [<interface-with-internet>|

[<access-point-name> [<passphrase>]]

* options: You can use this parameter to specify the encryption method, frequency
band of WIFI hotspot, bandwidth mode, network sharing method, etc. You can get
the options through create_ap -h.

* wifi-interface: The name of the wireless network card

* interface-with-internet: The name of the network card that can connect to the
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Internet, usually eth(
* access-point-name: Hotspot name

* passphrase: hotspot password

3.6.4. 1. create_ap method to create WIFI hotspot in NAT mode

1) Enter the following command to create a WIFI hotspot with the name orangepi and
password orangepi in NAT mode

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi

2) If the following information is output, it means that the WIFI hotspot is successfully

created.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi
Config dir: /tmp/create_ap.wlan0.conf.Ji9Coeqo

PID: 5526

INetwork Manager found, set wlan0 as unmanaged device... DONE

Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.Ji9Coeqo/hostapd _ctrl

wlan0: interface state UNINITIALIZED->ENABLED

wlan0: AP-ENABLED

3) At this time, take out your mobile phone and find the WIFI hotspot named orangepi
created by the development board in the searched WIFI list. Then you can click orangepi
to connect to the hotspot. The password is orangepi set above

&8 TERER YR4E

T4 B - @

v/ xunlong_orangepi_5G 8 =0
T
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4) The display after successful connection is as shown below

< B8 T4 B 50
RARER @
v/ orangepi a=0

5) In NAT mode, the wireless device connected to the development board's hotspot
requests an IP address from the development board's DHCP service, so there will be two

different network segments. For example, the development board's IP here is 192.168.1.X

orangepi@orangepi:~$ ifconfig eth0

ethO: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

The DHCP service of the development board will assign the IP address of
192.168.12.0/24 to the device connected to the hotspot by default. At this time, click on
the connected WIFI hotspot erangepi, and then you can see that the IP address of the
mobile phone is 192.168.12.X

g8 FEREN iR
Ttk B " @,
v/ orangepi 8 = ()
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1PV 4 it

BCE IP

IP itk 192.168.12.249

FRER 255.255.255.0
EhaE 92.168.12.1

6) If you want to specify a different network segment for the connected device, you can
specify it through the -g parameter. For example, use the -g parameter to specify the

network segment of the access point AP as 192.168.2.1.

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi -g 192.168.2.1

At this time, after connecting to the hotspot through the mobile phone, click on the
connected WIFI hotspot orangepi, and then you can see that the IP address of the mobile
phone is 192.168.2.X

 igH Tk BN R4

T4k R " @

v/ orangepi a = ()

7) Without specifying the --freq-band parameter, the hotspot created by default is in the
2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify it through the --freq-band 5 parameter. The specific command is as follows
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Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi --freq-band 5

8) If you need to hide the SSID, you can specify the --hidden parameter. The specific

command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi --hidden

At this time, the mobile phone cannot search for WIFI hotspots. You need to
manually specify the WIFI hotspot name and enter the password to connect to the WIFI
hotspot.

MAMEER

HH Hith 4 A

EFR  orangepi
M NPA

=g

3.6.4.2. create_ap method to create WIFlI hotspot in bridge

mode

1) Enter the following command to create a WIFI hotspot with the name orangepi and

password orangepi in bridge mode

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth0 orangepi orangepi

2) If the following information is output, it means that the WIFI hotspot is successfully

created.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth(Q orangepi orangepi
[sudo] password for orangepi:

Config dir: /tmp/create_ap.wlan0.conf.hXrfLdof
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PID: 8372

INetwork Manager found, set wlan0 as unmanaged device... DONE
Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p
tmp/create_ap.wlan0.conf.hXrfLdof/hostapd_ctrl

wlan0: interface state UNINITIALIZED->ENABLED

3) At this time, take out your mobile phone and find the WIFI hotspot named orangepi
created by the development board in the searched WIFI list. Then you can click orangepi

to connect to the hotspot. The password is erangepi set above.

{ &H T BER RiE
KL B ER @
v xunlong_orangepi_5G 8 =0
orangepi 8= (0

4) The display after successful connection is as shown below

{8HE T B iR Y48
T4 B @
v/ orangepi a = ()

5) In bridge mode, the wireless device connected to the hotspot of the development
board also requests an IP address from the DHCP service of the main router (the router to
which the development board is connected). For example, the IP of the development
board here is 192.168.1.X

orangepi@orangepi:~$ ifconfig eth0
eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
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inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)

RX packets 25370 bytes 2709590 (2.7 MB)

RX errors 0 dropped 50 overruns 0 frame 0

TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

The IP of the device connected to the WIFI hotspot is also assigned by the main
router, so the mobile phone connected to the WIFI hotspot and the development board are
in the same network segment. At this time, click on the connected WIFI hotspot orangepi,
and then you can see the IP address of the mobile phone. Also 192.168.1.X.

{ &% T & BiEM GRER
Ttk B - @
v/ orangepi a = ()
& IP
IP1thilt
R AT 2565.255.255.0
P& FH 2% 192.168.1.1

6) Without specifying the --freq-band parameter, the hotspot created by default is in the
2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify it through the --freq-band S parameter. The specific command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth0 orangepi orangepi --freq-band 5

7) If you need to hide the SSID, you can specify the --hidden parameter. The specific

command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.
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orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth0 orangepi orangepi --hidden

At this time, the mobile phone cannot search for WIFI hotspots. You need to
manually specify the WIFI hotspot name and enter the password to connect to the WIFI

hotspot.
HANPMEBES
HUH Hth P4 mA
EZ¥R  orangepi
22
=

3. 7. SSH remote login development board;

Linux systems enable ssh remote login by default and allow the root user to log
in to the system. Before logging in with ssh, you first need to ensure that the
Ethernet or wifi network is connected, and then use the ip addr command or check

the router to obtain the IP address of the development board.

3.7.1. SSH remote login development board under Ubuntu
1) Obtain the IP address of the development board

2) Then you can remotely log in to the Linux system through the ssh command
test@test:~$ ssh root@192.168.1.xxx (Need to be replaced with the IP address|
of the development board)

root@192.168.1.xx's password: (Enter the password here, the default password is|

orangepi)

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any

fault, just press Enter after inputting.
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If you are prompted to refuse the connection, as long as you are using the image
provided by Orange Pi, please do not suspect that the password orangepi is wrong,

but look for other reasons.

3) After successfully logging in to the system, the display is as shown in the figure below

If ssh cannot log in to the Linux system normally, please first check whether the
IP address of the development board can be pinged. If the ping is ok, you can log in
to the Linux system through the serial port or HDMI display and then enter the
following command on the development board and try again. Is it possible to

connect:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, try to reset the system.

3.7. 2. SSH remote login development board under Windows
1) First obtain the IP address of the development board

2) Under Windows, you can use MobaXterm to remotely log in to the development board,
first create a new ssh session

a. Open Session

b. Then select SSH in Session Setting

c. Then enter the IP address of the development board in the Remote host

d. Then enter the user name root or orangepi of the Linux system in Specify
username

e. Finally click OK
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i 1. Choose Session

]

4. Enter the username of the Linux system, Orangepi or root

Secure Shell (SSH) session

5. Finally click OK

3. Enter the IP address of the development board

UBRIGISTERID VERSION  Pesst s.cxior  Mobaiiern by sunag & e rofessars edion heve. His. mabaster

3) Then you will be prompted to enter a password. The default passwords for root and
orangepi users are orangepi

Note that when entering the password, the specific content of the entered

password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after inputting.

']
Terminal Sessions View Xserver Tools Games Settings Macros elp
R s kA B B Y B &8 5 @
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
-:_'_ICK cannect. 68.31.11 (root) <
(35 User sessions 31.11's password: I

192, 168.31.11 {root)

4) After successfully logging in to the system, the display is as shown in the figure below
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3.8. The method of uploading files to the Linux system of the

development board

3.8. 1. How to upload files to the development board Linux system in
Ubuntu PC

3.8.1.1. How to upload files using the scp command

1) Use the scp command to upload files from the Ubuntu PC to the Linux system of the
development board. The specific commands are as follows
a. file_path: need to be replaced with the path of the file to be uploaded
b. orangepi: It is the user name of the Linux system of the development board, and it
can also be replaced with other ones, such as root
c. 192.168.xx.xx: It is the IP address of the development board, please modify it
according to the actual situation
d. /home/orangepi: The path in the Linux system of the development board, which

can also be modified to other paths

test@test:~$ scp file_path orangepi@192.168.xx.xx:/home/orangepi/

2) If you want to upload a folder, you need to add the -r parameter
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test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

3) There are more usages of scp, please use the following command to view the man

manual

test@test:~$ man scp

3.8.1.2. How to upload files using filezilla

1) First install filezilla in Ubuntu PC

test@test:~$ sudo apt install -y filezilla

2) Then use the following command to open filezilla
test@test:~$ filezilla

3) The interface after filezilla is opened is as follows, and the display under the remote

site on the right is empty

Filezilla = &
_SZiiHF} RIR(E) BE(V) fFhHI(D) FRSHE(GS) BEMB) FEEIEH)
z v | [EEEE o r _ =240 8
| EAUH): BF&(L): (W) wOP): REEEQ | ~
!z::v'mé: / v
=
b bin
> boot
| cdrom
XfHH ~ Xtk xfrEm i
| lib32 EE 202211506
lib64 BXx 202252085 09~
libx32 B 202211506
lost+Found EE 2022411505 XtrE A Xtk XEER RiEEH R FrEE/4E
media HF 2022812503
g B3 2022 Faa o9 - REEFVTARSSR
opt B 202211506
| ™ proc Bx 2022512803
| root BF 2022412503
|88 run B 2022412503
iM\.v*.ﬂ:iﬂ?é/\\El%, *JI\E".H:?,?;FC T S
| BR %5 88/ A3 f BE EEx K AR KE
FUBABYSCHF | fERRI | ARTHEYE S
& pmles ee
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4) The method of connecting the development board is shown in the figure below

) Filezilla
3.Password: orangepi & Giick Ouick Connect

XE(F) HRIE(E) ERV) fFH(D RBHR(GS) FEB) FTEIH)

S lESE O Ik ©

e

£ | 1921681100 | ﬁF‘%(U):lrnot |s§ﬁ%tw>: %D(P):lzz | RO | -
‘ 4.Pon!¥.m::-er 22

It adomes 2 Usemame

5) Then choose to save the password, and then click OK

6) Then choose to always trust this host, and then click OK

7) After the connection is successful, you can see the directory structure of the

development board Linux file system on the right side of the filezilla software
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8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the Ubuntu PC on the left side
of the filezilla software, then click the right mouse button, and then click the upload

option to start uploading the file to the development board.

9) After the upload is complete, you can go to the corresponding path in the Linux system
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of the development board to view the uploaded file

10) The method of uploading a folder is the same as that of uploading a file, so I won’t go

into details here

3.8.2. The method of uploading files from Windows PC to the Linux
system of the development board

3.8.2.1. How to upload files using filezilla

1) First download the installation file of the Windows version of the filezilla software,

the download link is as follows

https://filezilla-project.org/download.php?type=client
EAFileZilla..... ..

EF\'IE_ZiIIa‘F"Pro

osn
B GET IN NOW >
ona

r Dawr:lnad FileZilla| Client for Windows (64bit x86)

© Windows (4bit x86) &
pdies i e

1 .
ey click here to down-

~ Show additional downioad options

2) The downloaded installation package is as follows, and then double-click to install

directly
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FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the following installation

interface, and then select Next>

3) The interface after filezilla is opened is as follows, and the

site on the right is empty

display under the remote

S-le e QRO v Taes
e BAEUE =BW: ®OP: B
Teres. [C\Usersitest [
L ] ~
B
W g
a €
ZER xR i RERE ~ | xig SR | ST RESR o FWEAE
Xt 2022/12/3 2006:...
iz 2022/11/6 0:23:28 R
T 2022/11/19 130 A —
= 2022/12/3 15:40:..
i 2022/12/3 12:41.
mirm 2022/12/3 20:05:...
s 2022/11/6 0:23:28
-2 2022/11/6 0:23:28
itz 2022/12/3 2006
i 2022/11/6 0:23:28
iz 2022/12/3 19:41:..
| = 2019/12/7 17:14:...
e 2022/11/6 0:2557
11 452§ 27 ABB, AohSit: 8,003,504 5 |wsm
EER/TER M GERE T KRR RS

R | EER | OB |

&y = oo

4) The method of connecting the development board is shown in the figure below:
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) FileZilla = i 8
3.Fassword: orangepi 5 Click Quick Connect

XE(F) HRIE(E) ERV) fFH(D RBHR(GS) FEB) FTEIH)

# v ElEEE O O i E=lle ..
im(H): ﬁF‘%(U):lrnot |§E%(W}: ®wOP): | 22 HhEEEQ | ~

2.Usemame 4.Port number 22

1.IP address

5) Then choose to save the password, and then click OK

6) Then choose to always trust this host, and then click OK

7) After the connection is successful, you can see the directory structure of the

development board Linux file system on the right side of the filezilla software
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8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the Ubuntu PC on the left side
of the filezilla software, then click the right mouse button, and then click the upload

option to start uploading the file to the development board.
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9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded file

10) The method of uploading a folder is the same as that of uploading a file

3.9. HDMI test

3.9. 1. HDMI display test
1) Use HDMI to HDMI cable to connect Orange Pi development board and HDMI

monitor

-

7

2) After starting the Linux system, if the HDMI monitor has image output, it means that

the HDMI interface is in normal use

Note that although many notebook computers have an HDMI interface, the
HDMI interface of the notebook generally only has the output function, and does
not have the function of HDMI in, that is to say, the HDMI output of other devices
cannot be displayed on the notebook screen.

When you want to connect the HDMI of the development board to the HDMI
port of the laptop, please make sure that your laptop supports the HDMI in

function.

When the HDMI is not displayed, please check whether the HDMI cable is
plugged in tightly. After confirming that there is no problem with the connection,

you can change a different screen and try to see if it is displayed.

3.9. 2. HDMI to VGA display test

1) First, you need to prepare the following accessories
a. HDMI to VGA converter
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b. A VGA cable

c. A monitor or TV that supports VGA interface

2) HDMI to VGA display test as shown below

N

When using HDMI to VGA display, the development board and the Linux
system of the development board do not need to make any settings, only the HDMI
interface of the development board can display normally. So if there is a problem
with the test, please check whether there is a problem with the HDMI to VGA
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|| converter, VGA cable and monitor.

3.9. 3. HDMI resolution setting method
1) First open Display in Settings

& Run Program...

B Terminal Emulatar

B File Manager

[ Mail Reader
Web Browser

4 = settings Manager
[2€ Accessories » Accessibility

< Development » o Additional Drivers

# Graphics » B Advanced Network Configuration
< Help ke Appearance

& Intemet » 0 sluetooth Adapters

) Multimedia »  © sluetooth Manager

¥ office » & color profiles

3 System » [l Default Applications

@ Log Out

onfiguration

% File Manager Settings
= Input Method
= Keyboard

!l Mouse and Touchpad
A nNotifications
(b OrangePi config
B oanel
® rPower Manager
[E] erint settings
B Rremovable Drives and Media

B screensaver

/i Session and Startup
< Settings Editor

@ Software & Updates
21 window Manager

1 window Manager Tweaks
B, Workspaces
M xfce Terminal Settings

2) Then you can see the current resolution of the system
—

@ Display = L hE
General Advanced
; HDMI-1 v |
Resolution: | 1920x1080* 16:9w |
Scale: C1x -
Refresh rate: | 60.0 Hz -
Rotation: ' None -
Reflection: | None -
l v Apply

I‘ EHelp | | X Close ‘I

3) Click the drop-down box of Resolution to see all resolutions currently supported by

the monitor
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E Display _ 5 2
General Advanced
—
HDMI-1 .
Resolution:
scale: 1280x1024 5.4
1280x960 4:3
Refresh ate] | 1152xa8e 2
Rotation: 1280x720 168
1024x768 4:3
Reflection:
800x600 o
720x576 &ld
T20x480
- % Close

4) Then select the resolution you want to set, and click Apply
I ————————————

g Display - o x
General Advanced
HDMI-1 -
Resolution: 1280x1024 5:4w
Scale: 1x -
Refreshrate: = 60.0 Hz -
Rotation: None -
Reflection: None - I

v Apply

G Help X Close

5) After the new resolution is set, select Keep the configuration
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Gw.c-um <M Display

Would you like to keep this configuration?

3.10. How to use Bluetooth

3.10.1. Test method of desktop image
1) Click the Bluetooth icon in the upper right corner of the desktop.

} ) orangepi

2) Then select the adapter
Fri 2 Dec, 02:45 2] Q’i.BJﬂl))omngepi

£ Turn Bluetooth Off

| ® Set Up New Device...

— Send Files to Device...

%) Recent Connections...

B D

% Local Services...
% Plugins
<> Help
Exit

3) If there is a prompt on the following interface, please select Yes
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r Shall bluetooth get enabled automatically? 1

4) Then set Visibility Setting as Always visible in the Bluetooth adapter settings

interface, and then close it

5) Then open the configuration interface of the Bluetooth device
Fri 2 Dec, 02:50 ] b’-a‘dn))orangepi

£ Turn Bluetooth Off
_© Set Up New Device...

~ Send Files to Device...

=) Recent Connections...

0 Adapters...

[#%) Local Services...
2 Plugins

<> Help

Exit

6) Click Search to start scanning the surrounding Bluetooth device
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] Bluetooth Devices +4 = 0 X

Adapter © e View Help

Nem

I 26.25 KB_0.00 B/s+74.55 KB _0.00 8/5 i) L)
e —

7) Then select the Bluetooth device you want to connect to, and then click the right
button of the mouse to pop up the operation interface for this Bluetooth device, select

Pair to start pairing, and the demonstration here is to pair with an Android phone

8) When pairing, the pairing confirmation box will pop up in the upper right corner of
the desktop. Select Confirm to confirm. At this time, the mobile phone also needs to be

confirmed
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9) After pairing with the mobile phone, you can choose the paired Bluetooth device, then
right-click and select Send a File to start sending a picture to the phone

Adapter Device View Help

Q search 5 = SandFile
omi 125 Pro

0 connect
Connect To:
@ Network Access Point
& Info
4 Send note

< Trust
& Setup...
Rename device... Sika ooz 8

@ Remove...

10) The interface of the sending picture is shown below

- = Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: jhomeforangepi/Pictures/l.png

Stop

5582 04 KB 114.53 KB/587 25,36 KB 1 40 X

3. 11. USB interface test

The USB interface can be connected to a USB hub to expand the number of
USB interfaces.

3.11.1. Connect the USB mouse or keyboard to test
1) Insert the USB interface keyboard into the USB interface of the Orange Pi

development board
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2) Connect Orange PI development board to HDMI display

3) If the mouse or keyboard can operate normally, it means that the USB interface is
working normally (the mouse can only be used in the desktop version of the system)
3.11.2. Connect the USB storage device test

1) First insert the U disk or USB mobile hard disk into the USB interface of the Orange

Pi development board

2) Execute the following command, if you can see the output of sdX, it means that the U

disk is recognized successfully

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"
major minor #blocks name

8 0 30044160 sda

8 1 30043119 sdal

3) Use the mount command to mount the U disk into /mnt, and then you can view the
file in the U disk

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt/

orangepi@orangepi:~$ Is /mnt/
test.txt

4) After mounting, you can view the capacity usage and mount point of the U disk
through the df -h command

orangepi@orangepi:~$ df -h | grep "sd"

/dev/sdal 29G 208K 29G 1% /mnt

3.11.3. USB wireless network card test
The currently tested USB wireless network cards are shown below. Please test it by

yourself for other models of USB wireless network cards. If you cannot use it, you need

to transplant the corresponding USB wireless network card driver

No. Model
1 RTL8723BU
Support 2.4G WIFI+BT4.0
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2 RTLS8811
Support 2.4G +5G WIFI
3 RTL8821CU
Support 2.4G +5G WIFI
Support BT 4.2

3.11.3.1. RTL8723BU test

1) First insert the RTL8723BU wireless network card module into the USB interface of

the development board

2) Then the Linux system will automatically load the RTL8723BU bluetooth and
WIFI-related kernel modules, through the lsmod command, you can see that the

following kernel modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0

rtk btusb 61440 0

3) Through the dmesg command, you can see the loading information of the
RTL8723BU module
orangepi@orangepi:~$ dmesg

[ 83.438901] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 83.588375] usb 2-1: New USB device found, idVendor=0bda, idProduct=b720,
bcdDevice= 2.00

[ 83.588403] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 83.588422] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.588443] usb 2-1: Manufacturer: Realtek

[ 83.588460] usb 2-1: SerialNumber: 00e04c000001

[ 83.601974] Bluetooth: hci0: RTL: examining hci_ver=06 hci_rev=000b Imp_ ver=06
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Imp subver=8723
[ 83.603894] Bluetooth: hciO: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_config.bin

[ 83.611274] Bluetooth: hciO: RTL: cfg sz 68, total sz 22564

[ 83.658494]  rtk btusb: Realtek  Bluetooth USB driver ver
3.1.6d45ddf.20220519-142432

[ 83.658651] usbcore: registered new interface driver rtk_btusb

[ 83.667124] usb 2-1: This Realtek USB WiFi dongle (0x0Obda:0xb720) is untested!

[ 83.667137] usb 2-1: Please report results to Jes.Sorensen@gmail.com

[ 83.890140] usb 2-1: Vendor: Realtek

[ 83.890153] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.890159] usb 2-1: rtl8723bu_parse efuse: dumping efuse (0x200 bytes):

[ 83.890412] usb 2-1: RTL8723BU rev E (SMIC) 1T1R, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 83.890417] usb 2-1: RTL8723BU MAC: 00:13:ef:f4:58:a¢c

[ 83.890421] usb 2-1: rtI8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin

[ 83.895289] usb 2-1: Firmware revision 35.0 (signature 0x5301)

[ 84.050893] Bluetooth: hciO: RTL: fw version 0x0e2f9{73

[ 84.266905] Bluetooth: RFCOMM TTY layer initialized

[ 84.266949] Bluetooth: RFCOMM socket layer initialized

[ 84.266999] Bluetooth: RFCOMM ver 1.11

[ 84.884270] usbcore: registered new interface driver rtl8xxxu

[ 84.912046] rtl8xxxu 2-1:1.2 wix0013eff458ae: renamed from wlan0

4) Then you can see the RTL8723BU WIFI device node through the sudo ifconfig
command. Please refer to the WIFI connection test chapter for WIFI connection and

testing methods

orangepi@orangepi:~$ sudo ifconfig wix0013eff458ae
wix0013eff458ae: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)
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TX errors 0 dropped 0 overruns 0 carrier O collisions 0

5) Then you can see the USB Bluetooth device through the heiconfig command

orangepi@orangepi:~$ sudo apt update && sudo apt install bluez
orangepi@orangepi:~$ hciconfig
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN
RX bytes:1252 acl:0 sco:0 events: 125 errors:0
TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

6) You can also see the Bluetooth icon on the desktop. At this time, Bluetooth has not
been opened, so a red x will be displayed

Fri 2 Dec, 02:35 [] fi £ «}))orangepi

7) Click Turn Bluetooth On to turn on Bluetooth
Fri 2 Dec, 02:36 2| ﬁ.ﬂédaj)orangepi

$# Turn Bluetooth On

¢ Set Up New Device...
Send Files to Device...
=) Recent Connections...

£ Devices...

B Adapters...

[ Local Services...
& Plugins

<> Help

Exit

8) The display after turning on Bluetooth is as follows
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Fri 2 Dec, 02:37 [2] i £3 ) orangepi

9) Please refer to the Bluetooth use method for Bluetooth test method, so I won't go into
details here.

3.11.3.2. RTL8811 test

1) First insert the RTL8811 wireless network card module into the USB interface of the
development board.

2) Then the Linux system will automatically load the kernel modules related to RTL8811
WIFI, and you can see that the following kernel modules have been automatically loaded
through the Ismod command

orangepi@orangepi:~$ Ismod
Module Size Used by
8821cu 1839104 0

3) Through the dmesg command, you can see the loading information of the RTL8811
module

orangepi@orangepi:~$ dmesg

[ 118.618194] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 118.767152] usb 2-1: New USB device found, idVendor=0bda, idProduct=c811,
bcdDevice= 2.00

118.767181] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
118.767199] usb 2-1: Product: 802.11ac NIC

118.767219] usb 2-1: Manufacturer: Realtek

118.767235] usb 2-1: SerialNumber: 123456

119.500530] usbcore: registered new interface driver rt18821cu

119.525498] rt18821cu 2-1:1.0 wix1cbfced9d260: renamed from wlanO

/ / /A /e e
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4) Then you can see the WiFi device node through the sudo ifconfig command. Please
refer to the WiFi connection test chapter for WIFI connection and testing methods. I

won't go into details here

orangepi@orangepi:~$ sudo ifconfig wix1cbfced9d260
wix1cbfced9d260: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 1c:bfice:d9:d2:60 txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

3.11.4. USB Camera Test
1) First, you need to prepare a USB camera that supports UVC protocol as shown in the

figure below or similar, and then insert the USB camera into the USB port of the Orange

Pi development board

- e

T —

2) You can see that the USB camera's device node information is /dev/video0Q through the

v412-ctl command

orangepi@orangepi:~$ v412-ctl --list-devices

Q8 HD Webcam: Q8 HD Webcam (usb-fc880000.usb-1):
/dev/video0
/dev/videol
/dev/media0

Note that the 1 in v412 is a lowercase letter 1, not the number 1.

In addition, the serial number of the video is not necessarily video0, please refer

to what you actually see.
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3) In the desktop system, Cheese can be used to directly open the USB camera. The
method of opening Cheese is shown in the figure below:

@& Run Program...
B terminal Emulator
B rile Manager

[ Mail Reader

@ web Browser

% Settings »
128 Accessories »
<L Development »
# Graphics »
4 Help

(Bl {3 Audacity
D & Cheese .
PulseAudio System Tray

&} System
® Log Out

T PulseAudio Valume Control

T pulseAudio Volume Control

& PulseAudio Volume Meter (Capture)
@ PulseAudio Volume Meter (Playback)
3 qt vaL2 test Utility

The interface after Cheese turns on the USB camera is shown in the figure below:

)mncie Pi

4) How to test the USB camera using fswebcam

a. Install fswebcam

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y fswebcam

b. After installing fswebcam, you can use the following command to take pictures
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a)
b)
©)
d)
e)

-d The option is used to specify the device node of the USB camera
--no-banner Used to remove the watermark of photos

-r The option is used to specify the resolution of the photo

-S The option is used to set the number of previous frames to skip

./image.jpg The name and path for setting the generated photos

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \
--no-banner -r 1280x720 -S S ./image.jpg

c. In the server version of the Linux system, you can use the scp command to

transfer the taken pictures to the Ubuntu PC for mirror viewing after taking

pictures

orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test ( Modify the IP
address and path according to the actual situation)

d. In the desktop version of the Linux system, you can directly view the captured
pictures through the HDMI display

3. 12. Audio Test

3.12. 1.

Test audio methods in the desktop system

1) First open the file manager

Cj Applications -

& Run Program...

Terminal Emulator
B File Manager

i Mail Reader

@ web Browser

[ settings »
28 Accessories »
<f Development »

2) Then find the following file (if there is no audio file in the system, you can upload a

audio file to the system by yourself)
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3) Then select the audio.wav file, right click and select open with vlc to start playing

4) Methods to switch different audio equipment such as HDMI playback and headset
playback

a. First open the volume control interface

5} Default server
B Default Sink
@ Default Source

i Playback Streams
@ Recording Streams
4 Modules

Volume Meter (Playback)...
Volume

Configurs Local Sound Server.
More...

< About

Quit

b. When playing audio, the audio equipment options that play software can be used
will be displayed in Playback. As shown in the figure below, which audio

equipment you need to play here can be set.
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Wed 29 Mar, 1352 & ¢ W (B oranges

usrshare sounds/alsa

3.12.2. How to play audio with commands

3.12.2.1. Headphone interface play audio test

Note that linux6.6 is not supported yet.

1) First insert the headset into the headphone jack of the development board

2) Then you can use the aplay -1 command to check the sound card devices supported
by the Linux system
a. The output of a.linux5.10 system is as follows. Card 0 is the sound card device
of rk809, which is the sound card device of the headset.
orangepi@orangepi:~$ aplay -1
*#%% List of PLAYBACK Hardware Devices ****
card 0: rockchiprk809 [rockchip-rk809], device 0: dailink-multicodecs rk817-hifi-0|
[dailink-multicodecs rk817-hifi-0]
Subdevices: 0/1
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Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip,hdmi], device 0: fe400000.i2s-i2s-hifi 12s-hifi-0
[fe400000.12s-i2s-hifi i2s-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0
Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the
headset can hear the sound, it means that the hardware can be used normally.

a. Playback command for linux5.10 system:

orangepi@orangepi:~$ aplay -D hw:0,0 /usr/share/sounds/alsa/audio.wav
Playing WAVE 'audio.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.12.2.2. HDMI Audio Play Test

1) First use the HDMI to HDMI cable to connect the Orange PI development board to
the TV (other HDMI displays need to ensure that the audio can be played)

2) Then check the HDMI sound card serial number. From the output below, you can
know that the HDMI sound card is card 1.
a. The output of the linux5.10 system is as follows, card 1 is the HDMI sound card

device

orangepi@orangepi:~$ aplay -1
a3k List of PLAYBACK Hardware Devices ****
card 0: rockchiprk809 [rockchip-rk809], device 0: dailink-multicodecs rk817-hifi-0
[dailink-multicodecs rk817-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip,hdmi], device 0: fe400000.i2s-i2s-hifi i2s-hifi-0
[fe400000.i2s-i2s-hifi i2s-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0

Subdevice #0: subdevice #0

b. The output of the b.linux6.6 system is as follows. Card 0 is the HDMI sound

card device
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orangepi@orangepi:~$ aplay -1
**x% List of PLAYBACK Hardware Devices ****
card 0: HDMI [HDMI], device 0: fe400000.i2s-i2s-hifi i2s-hifi-0 [fe400000.i2s-i2s-hifi
i2s-hifi-0]

Subdevices: 1/1

Subdevice #0: subdevice #0
card 2: RKS809 [Analog RKS809], device 0: fe410000.i12s-rk817-hifi rk817-hifi-0
[fe410000.12s-rk817-hifi rk817-hifi-0]

Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the
sound can be heard on the HDMI display or TV, it means that the hardware can be used
normally.

a. Playback command for linux5.10 system:

orangepi@orangepi:~$ aplay -D hw:1,0 /usr/share/sounds/alsa/audio.wav

b. Playback command for linux6.6 system

orangepi@orangepi:~$ aplay -D hw:0,0 /usr/share/sounds/alsa/audio.wav

3.12.3. Usethe command to test the recording method

Note that linux6.6 is not supported yet.

1) The Orange Pi 3B development board does not have an onboard MIC, and audio can
only be recorded through headphones with a MIC function. After inserting the headset
with MIC function into the development board, run the following command to record an
audio period through the headset.

a. Commands for linux5.10 system:

orangepi@orangepi:~$ amixer -c 0 cset name='Capture MIC Path' 'Main Mic'

orangepi@orangepi:~$ arecord -D hw:0,0 -d 5 -f c¢d -t wav /tmp/test.wav

3. 13. Temperature Sensor

1) The command to view the system temperature sensor is:

orangepi@orangepi:~$ sensors
soc_thermal-virtual-0
Adapter: Virtual device
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templ: +41.9°C  (crit=+115.0°C)

gpu_thermal-virtual-0
Adapter: Virtual device
templ: +43.8°C

2) The command to view the current temperature of the nvme ssd solid state drive is:

orangepi@orangepi:~$ sudo smartctl -a /dev/nvme0 | grep "Temperature:"

Temperature: 40 Celsius

3. 14. 40 Pin interface pin explanation

2) Orange Pi 3B Development board 40 Pin interface pins, please refer to the figure
below

3) The function of the Orange Pi 3B development board 40 PIN interface pins is shown
in the table below.

a. Below is a complete pins of 40pin

b. The following form is a picture on the left half of the full table above, which can
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be seen clearly

c. The following form is a picture on the right half of the top table above, which

can be seen clearly

4) There are a total of 28 GPIO ports in the 40pin interface. The voltage of all GPIO
ports is 3.3v

3. 15. How to install wiringOP

Note that wiringOP has been pre-installed in the Linux image released by

Orange Pi. Unless the code of wiringOP is updated, there is no need to re-download,
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compile and install, and use it directly.

The storage path of the compiled wiringOP deb package in orangepi-build is:

orangepi-build/external/cache/debs/arm64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you can see

the following output, it means that wiringOP has been pre-installed and can be used

normally.

1) Download the code of wiringOP

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y git
orangepi@orangepi:~$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

Note that Orange Pi 3B needs to download the code of the wiringOP next branch, please

don't miss the parameter of -b next.

If there is a problem with the download code from GitHub, you can use the

wiringOP source code that comes with the Linux image directly, and the storage
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H location is:/usr/src/wiringOP

2) Compile and install wiringOP

orangepi@orangepi:~$ cd wiringOP
orangepi@orangepi:~/wiringOP$ sudo ./build clean

orangepi@orangepi:~/wiringOP$ sudo ./build

3) Test the output of the gpio readall command as follows

3.16. 40Pin interface GPIO, I12C, UART, SPI, and PWM test

Note that if you need to set overlays to open multiple configurations at the same
time, please use a space to write in one line like the following space.
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=spi3-m0-cs0-spidev i2¢2-m1 i2¢3-m0 uvart7-m2 uart9-m2 pwmll-m1l

3.16.1. 40pin GPIO port test

The Linux system released by Orange Pi has a pre-installed blink_all_gpio
program, which will set all 28 GPIO ports in the 40pin to switch between high and

low levels continuously.
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