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1. Basic characteristics of Orange Pi Zero 3w

1.1. Whatis Orange Pi Zero 3w

The Orange Pi Zero 3w adopts the Quanzhi A733 eight core processor, which
integrates an eight core high-performance CPU, a dual core Arm Cortex-A76+six core
Arm Cortex-A55 multi-core architecture, a 12nm process, and a maximum clock speed of
2.0GHz; Support 3Tops NPU to meet the needs of edge intelligent Al acceleration
applications; Supports up to 16GB LPDDRS, supports up to S8K@24fps H.
265/VP9/AVS2 video format decoding, supports up to 4K@30fps H. 265/H.264 video
format encoding; Rich interfaces, including commonly used functional interfaces such as
PCIe 3.0, TypeC USB 3.0, UFS, MIPI-CSI, MIPI-DSI, 40Pin expansion interface, etc.
Supports operating systems such as Ubuntu, Debian, Android 13, etc.

Orange Pi Zero 3w can provide a solid hardware foundation for the scenario landing
of generative Al and artificial intelligence algorithms, and can be widely used in
intelligent industrial control, intelligent business display, retail payment, intelligent
education, commercial robots, vehicle terminals, visual aids, edge computing, intelligent

power distribution terminals, etc.

1.2. Use of Orange Pi Zero 3w

We can use it to achieve:

A small Linux desktop computer
A small Linux network server
Android tablet

Android game consoles, etc

Of course, there are many other features as well. With a powerful ecosystem and
various expansion accessories, Orange Pi can help users easily achieve delivery from
creativity to prototype to mass production. It is an ideal creative platform for
makers, dreamers, and hobbyists.

www.orangepi.cn 1 www.xunlong.tv
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1.3. Who was the Orange Pi Zero 3w designed for

The Orange Pi development board is not only a consumer product, but also designed
for anyone who wants to use technology for creative innovation. It is a simple, fun, and

practical tool that you can use to create the world around you.

1.4. Hardware Features of Orange Pi Zero 3w

Introduction to Hardware Features

A733, 2 Cortex-A76 corest+6 Cortex-AS55 cores, with a
maximum frequency of 2.0GHz

processor RISC-V E902 coprocessor (200MHz)

GPU: Imagination BXM-4-64

NPU: 3TOPS

memory Supports up to 16GB LPDDRS5

Onboard eMMC: 8GB/16GB/32GB optional (default blank
sticker)
storage Onboard UFS: 32GB/64GB/128GB optional (default blank
sticker)

TF card slot: Supports up to 128GB

Wi Fi+Bluetooth two in one module
Wi-Fi6 + BT 5.4, BLE

Wi Fi+Bluetooth

1 x HDMI TX 2.0 interface up to 4K@60fps
display 1 x MIPI DSI 4 LANE
1 x DP1.4 (DisplayPort)

camera 2x 4-lane MIPI-CSI camera interface
o 1xType-C USB 3.0 HOST
1xType-C USB 2.0 supports HOST and Device
FAN 1x cooling fan interface
button 1 * BOOT (test point), 1 * PWR ON (test point)

www.orangepi.cn 2 www.xunlong.tv
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40Pin function extension interface, supporting the following

40Pin interface types:
GPIO. UART. I2C. SPI. PWM
DEBUG 3Pin debugging serial port

power supply Type-C 5V 3A DCIN

Supported OS Ubuntu. Debian. Android13 etc

Introduction to appearance specifications

PCB 65mm*30mm

weight l4g

www.orangepi.cn 3 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

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

1.5. Top and Bottom Views of Range Pi Zero 3w

top view:
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Bottom level view:
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1. 6. Interface Details of Range Pi Zero 3w

Product display

AllWinner AT33
Octa-core 2.0 GHz 64 bit

Type-C &DP1.4

LED
Type-C5V/3A Mini HDMI interface

Wi-Fi 6 + BT 5.4 PMU

Wi-Fi6 + BT 5.4 Antenna
40Pin headers

4GB/6GB/8GB/12GB/16GB LPDDR5

32mm

BOOT MIPILCD interface eMMC (Default Empty)

PCle 3.0 1-Lane
FPC socket.

UFS (Default Empty)

Cameral Camera2

www.orangepi.cn 5 www.xunlong.tv
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The diameter of the four positioning holes is 3.0mm.
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2. Introduction to using the development board

2. 1. Prepare the necessary accessories

1) TF card, high-speed SanDisk card with a minimum capacity of 8GB and class10 or

above

Samisk A &

Samisk
Ultra

1668 M
@ Al % I

2) TF card reader, used for reading and writing TF cards

>

3) HDMI interface display

.o ile

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

www.orangepi.cn 7 www.xunlong.tv
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5) Type-C to HDMI cable, connect the development board to an HDMI monitor or TV
for display through the Type-C interface

6) Power adapter, Orange Pi Zero 3w. It is recommended to use a 5V/3A Type-C power
supply for power supply

T

The Type-C power interface of the development board does not support PD

negotiation function and only supports a fixed 5V voltage input.

7) USB interface mouse and keyboard, any standard USB interface mouse and keyboard

can be used to control the Orange Pi development board

www.orangepi.cn 8 www.xunlong.tv
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?Jram]e Pi

Smart sleep

Simple and stylish

:bmfortable

8) Type-C to USB cable, used for connecting USB devices

9) When using the serial port debugging function, USB to TTL module and DuPont

cable are required to connect the development board and computer

'/ USBSTTLIER

Note that the TTL level used by the development board is 3.3V. In addition to
the USB to TTL module shown in the above figure, other similar 3.3V USB to TTL
modules are generally acceptable.

10) X64 computer with Ubuntu and Windows operating systems installed

1

Ubuntu22.04 PC

Optional, used for compiling Android and Linux source

code

2

Windows PC

Used for burning Android and Linux images

www.orangepi.cn
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2.2. Download the image of the development board and

related materials

1) The download link for the Chinese version of the materials is

http://www.orangepi.cn/html/hardWare/computer AndMicrocontrollers/service-and-

support/Orange-Pi-Zero-3W.html

2) The download link for the English version of the material is

http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and

-support/Orange-Pi-Zero-3W.html

3) The information mainly includes
a. Linux source code: Save on Github
b. Android Image: Save on Baidu Cloud Drive and Google Cloud Drive
c. Ubuntu Image: Save on Baidu Cloud Drive and Google Cloud Drive
d. Debian Image: Save on Baidu Cloud Drive and Google Cloud Drive
e. User manual and schematic diagram: The data manual related to the chip will
also be placed here
f.  Official Tool: Mainly including the software required during the use of the

development board

2.3. Method of burning Linux image to TF card based on

Windows PC

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian or Ubuntu downloaded from the Orange Pi data

download page.

2.3. 1. Method of burning Linux images using BalenaEtcher Fj

balenaEtcher
1) Firstly, prepare a TF card with 8GB or larger capacity. The transfer speed of the TF
card must be at or above class10. It is recommended to use TF cards from brands such as
SanDisk

www.orangepi.cn 10 www.xunlong.tv



http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-Zero-3W.html
http://www.orangepi.cn/
http://www.xunlong.tv/

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

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

3) Download the compressed file of the Linux operating system image that you want to
burn from the Orange Pi's download page, and then use decompression software to
decompress it. In the decompressed file, the file ending with ".img" is the operating

system image file, which is usually over 1GB in size

4) Then download the Linux image burning software - balenaEtcher, from the

download link

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

5) After entering the balenaEtcher download page, clicking the green download button

will jump to the software download selection interface

-
“ bolencl More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

Selectimage

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

Download Etcher

ASSET 0s ARCH

ETCHER FOR WINDOWS (X86(X64) (INSTALLER) WINDOWS XB6|X64 Download
ETCHER FOR MACOS MACOS %64 Download
ETCHER FOR MACOS [ARM64) MACOS ARMG4 Download
ETCHER FOR LINUX X64 (64-BIT) (ZIP) LINUX X64 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX X86 Download

7) Then install balenaEtcher and open it again. The balenaEtcher interface after opening
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is shown in the following figure

Etcher = x

&P balenaEicher

&

B Flash from file

& Flash from URL

@ Clone drive

When opening balenaEtcher if prompted with the following error:
Attention

Something went wrong. If it is a compressed
image, please check that the archive is not
corrupted.

User did not grant permission.

Please select balenaEtcher and right-click, then choose to run as administrator.

HH(O)
® LsESsRETA)

8) The specific steps for burning a Linux image using balenaEtcher are as follows
a. Firstly, select the path of the Linux image file to be burned
b. Then select the drive letter of the TF card
c. Finally, clicking Flash will start burning the Linux image onto the TF card
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Etcher

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

9) The interface displayed during the process of burning a Linux image by balenaEtcher
is shown in the following figure. In addition, the progress bar displaying purple indicates

that the Linux image is being burned to the TF card

© Etcher — 48% Flashing...

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

using RPiPlay to enable screen

Flashing...

Get started

10) After the Linux image is burned, balenaEtcher will also verify the image burned to
the TF card by default to ensure that there are no problems during the burning process. As
shown in the following figure, a green progress bar indicates that the image has been

burned and balenaEtcher is verifying the burned image
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© Etcher — 26% Validating...

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Validating...

11) After successful burning, the display interface of balenaEtcher is shown in the
following figure. If a green indicator icon is displayed, it indicates that the image burning
is successful. At this time, you can exit balenaEtcher, then unplug the TF card and insert

it into the TF card slot of the development board for use

© Etcher

&9 balenaEicher

Flash Complete!

1
i

We hope you enjoyed
using Etcher!

Share on Twitter :I

2. 3. 2. Method of burning Linux images using Win32Diskimager
1) Firstly, prepare a TF card with 8GB or larger capacity. The transfer speed of the TF
card must be at or above class10. It is recommended to use TF cards from brands such as
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SanDisk
2) Then use a card reader to insert the TF card into the computer
3) Next, format the TF card

a. You can use the SD Card Formatter software to format TF cards, and its

download link is

https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormattervS_WinEN.zip

b. After downloading, simply unzip and install it, and then open the software

c. If the computer only has a TF card inserted, the "Select card" column will
display the drive letter of the TF card. If the computer has multiple USB storage
devices inserted, you can select the drive letter corresponding to the TF card

through the drop-down menu

B 5D Card Formatter x
File Help
Select card
{5 v
Refresh
Card information
Type SDHC S-J
Capadity 148468
Formatting options
(®) Guick format

() Overwrite format
CHS format size adjustment

Volume label

5D Logo, SDHC Logo and SDXC Logo are trademarks of SD-3C, LLC.

d. Then click on "Format", a warning box will pop up before formatting, and

selecting "Yes (Y)" will start formatting

SD Card Formatter

Formatting will erase all data on this card.
! Do you want to continue?
Mote: As formatting can take some time (especially when overwrite

option is selected), please make sure that your computer is connected
to a power supply and that sleep mode is dizabled.
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e. After formatting the TF card, a message as shown in the following image will
pop up. Click OK to proceed
SD Card Formatter x

o Formatting was successfully completed

Volume information:

File system: FAT32

Capacity: 14.83 GB (15,923,150,848 bytes)
Free space: 14.83 GB (15,923,118,080 bytes)
Cluster size: 32 kilobytes

Veolume label:

4) Download the compressed file of the Linux operating system image that you want to
burn from the Orange Pi's download page, and then use decompression software to
decompress it. In the decompressed file, the file ending with ". img" is the operating

system image file, which is usually over 1GB in size

5) Burn Linux image to TF card using Win32Diskimager
a. The download page for Win32Diskimager is

http://sourceforge.net/projects/win32diskimager/files/Archive/

b. After downloading, simply install it directly. The interface of Win32Diskimager
is shown below
a) First, select the path of the image file
b) Then confirm that the drive letter of the TF card matches the one displayed
in the "Device" column
c) Finally, click "Write" to start burning

% Win32 EERETS - 1.0 = O >

BRI A
| | [F:4] =

H(E r
% | EE =

Select the image file Select the TF card

(IR it
L5 —
Start buImg image
iR EEL B TRt plata
SiEESR. .
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c. After the image writing is completed, click the "Exit" button to exit, and then

you can unplug the TF card and insert it into the development board to start

2.4. Method for burning Linux images to TF cards based on

Ubuntu PC

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian or Ubuntu downloaded from the Orange Pi data
download page, while Ubuntu PC refers to a personal computer with the Ubuntu

system installed.

1) Firstly, prepare a TF card with 8GB or larger capacity. The transfer speed of the TF
card must be at or above class10. It is recommended to use TF cards from brands such as
SanDisk

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

3) Download the balenaEtcher software from the following link:

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

4) After entering the balenaEtcher download page, clicking the green download button

will jump to the software download location
? bQIenG More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

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

ASSET 0s ARCH
ETCHER FOR WINDOWS (X86|X64) (INSTALLER]) WINDOWS X86[x64 Download
ETCHER FOR WINDOWS (X86]%64) (PORTABLE) WINDOWS X86[X64  Download

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE)] WINDOWS X86[X64 Download

ETCHER FOR MACOS MACOS K64 Download
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX XG4 DQ'-_P.‘-:ﬁ.ong
ETCHER FOR LINUX (LEGACY 32 BIT) [APPIMAGE) LINUX XBE Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages? #% 0S5 hosting by doudsmith

6) Download the compressed file of the Linux operating system image that you want to
burn from the Orange Pi download page, and then use decompression software to
decompress it. In the decompressed file, the file ending with ".img" is the operating
system image file, which is usually over 1GB in size. The decompression command for

the compressed file ending in 7z is as follows:

test@test:~$ 7z x Orangepizero3w_1.0.0_ubuntu_jammy_desktop_linux5.15.147.7z
test@test:~$ Is Orangepizero3w_1.0.0_ubuntu_jammy_desktop_linux5.15.147.*
Orangepizero3w_1.0.0 ubuntu_jammy desktop linux5.15.147.7z
Orangepizero3w_1.0.0_ubuntu_jammy_desktop_linux5.15.147.sha #Verification
and file

Orangepizero3w_1.0.0_ubuntu_jammy_desktop_linux5.15.147.img  #image file

7) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate if the checksum is correct. If the prompt is successful, it means that the
downloaded image is correct and can be safely burned to the TF card. If the prompt is
that the checksum does not match, it means that the downloaded image has a problem.
Please try downloading it again

test@test:~$ sha256sum -c *.sha

Orangepizero3w_1.0.0 ubuntu jammy desktop linux5.15.147.img: success

8) Then double-click balenaEtcher-1.14.3-x64.AppImage on the graphical interface of
Ubuntu PC to open BalenaEtcher (no installation required). The interface displayed

after opening BalenaEtcher is shown in the following figure
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f‘ balenaEtcher

&

B Flash from file

& Flash from URL

1B Clone drive

9) The specific steps for burning a Linux image using balenaEtcher are as follows
a. Firstly, select the path of the Linux image file to be burned

b. Then select the drive letter of the TF card
Finally, clicking Flash will start burning the Linux image onto the TF card

= X

C.

Etcher

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

10) The interface displayed during the process of burning a Linux image by balenaEtcher
is shown in the following figure. In addition, the progress bar displaying purple indicates

that the Linux image is being burned to the TF card
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Etcher = 50% Flashing...

&9 balenaEicher

©O — A

Orangepiz...9.170.img Generic M., .rageClass Flashing...

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

Etcher — 28% Validating...

@9 balenakicher

©O — A

Orangepiz...9.170.img Generic M., .rageClass Validating...

12) After successful burning, the display interface of balenaEtcher is shown in the
following figure. If a green indicator icon is displayed, it indicates that the image burning
is successful. At this time, you can exit balenaEtcher, then unplug the TF card and insert

it into the TF card slot of the development board for use
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Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena

2.5. Method for burning Linux images to eMMC

See the method of burning Linux images to EMMC

2.6. Method for burning Linux images to UFS

See the method of burning Linux images to UFS

2.7. Method of burning Android image to TF card

The Android image of the development board can only be burned to a TF card
using PhoenixCard software on the Windows platform, and the version of
PhoenixCard software must be PhonixCard-4.2.8.

Please do not wuse software that burns Linux images, such as
Win32Diskimager or balenaEtcher, to burn Android images.

In addition, PhoenixCard software does not have versions for Linux and Mac

platforms, so it is not possible to burn Android images to TF cards on Linux and
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|| Mac platforms.

1) Firstly, please ensure that the Windows system has installed Microsoft Visual C++
2008 Redistrbutable - x86

< BmE
Ly
@ 2 N FAFNZhEE
pumg e Tua L s e e bt
E | 2020/6115
—E.EI Microsoft Visual C++ 2005 Redistributable (x64) 6.84 MB
Bl ¥ 2020/6/15
= __E| Microsoft Visual C++ 2008 Redistributable - x64... 8.14 MB
= RFRFOLNEE & 2020/6/15
o BHARR || Microsoft Visual C++ 2008 Redistributable - x86 6.68 MB
Pl 9.0.21022
D /i ’;
I i ; e
9.0.21022
[E R )55 i P o o v o
IEEL HE
00
Microscft Visual C++ 2010 x64 Redistributable .. 13.7 MB
I 2020/6/15
= e
—E-EI- Microsoft Visual C++ 2010 x86 Redistributable -... 9.71 MB
] 2020/6/15

2) 1f Microsoft Visual C++ 2008 Redistrbutable - x86 is not installed, formatting the
TF card with PhoenixCard or burning the Android image will prompt the following error

FfEFRTzE
O~ ® gihE EKeyE ko WEFE RIS

Sl (EREENEEESHE, HME R bR
#E | oa HE | Wi

U e S

HliEE

Message

F: EERTCERIERNE ...
F:tEsbib s Focnh 1844
BT F

FIHR e AT #ifA
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3) The installation package for Microsoft Visual C++ 2008 Redistrbutable - x86 can be
downloaded from the official tool of Orange Pi Zero 3w or from the Microsoft official

website

ﬁ veredist x86.exe

B3 Android image burning tool -8 PhoenixCard4.2 8 zip

4) Then prepare a TF card with 8GB or larger capacity, and the transfer speed of the TF
card must be at or above class10. It is recommended to use TF cards from brands such as
SanDisk

5) Then use a card reader to insert the TF card into the computer

6) Download the Android image and PhoenixCard burning tool from the Orange Pi's
download page. Please ensure that the version of the PhonenixCrad tool is
PhonixCard-4.2.8. Do not use PhonixCard software below version 4.2.8 to burn the
Android image, as Android images burned by PhonixCard tools below this version may

have problems

FPlease download the latest version of the software
| B ] SDCardFamattans_WnEN I o (=01

7) Then use decompression software to decompress the downloaded Android image
compressed file. In the decompressed file, the file ending with ".img" is the Android
image file, with a size of 1GB or more. If you don't know how to decompress the
compressed file of an Android image, you can install a 360 compression software to

decompress the image.
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B F0ER

360/%4a

EAERRE— AR, B aReER

nEEE

8) Then use decompression software to extract PhonixCard4.2.8.zip. This software does

not require installation, just find PhoenixCard in the extracted folder and open it

EERpep——— S s Ep e P
%] Mbr2Gptdll 2019/2/27 13:34 RSB 9 KB
| | option.cfg 2019/4/22 15:57 CFG 374 1 KB
f— : 2019/1/10 14:51 WEEFETE 81 KB
4& PhoenixCard 2019712431 11:29 RFERF 1,748 KB
z 2019/12/31 10:4 3 KB

9) After opening PhoenixCard, if the TF card is recognized normally, the drive letter and
capacity of the TF card will be displayed in the middle list. Please make sure that the
displayed drive letter is consistent with the drive letter of the TF card you want to
burn. If it is not displayed, you can try unplugging the TF card or clicking the "Refresh

Drive Letter" button in PhoenixCard

i \ \

HFEFRE

S (EREASERENE, AL MBS
i L mw 5 | s

ak E 15193M |

10) After confirming the drive letter, format the TF card first and click the "Restore
Card" button in PhoenixCard (if the "Restore Card" button is gray and cannot be
pressed, you can click the "Refresh Drive Letter" button first)
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it
AR
o : it e EEE gissget 1.Refresh the
Og=F © gk i 3 drive letter first
1
B (ERREA SRS SRS I ) 2.Then click on the recovery card

rﬁ 1 - S ZE 4z

After formatting, a green progress bar will be displayed

wHEE
Massage
E: Eirfaatit FRIE#INE....

E: fast{kRimn
HE@TE

If there is a problem with formatting, please try unplugging and unplugging the
TF card before testing again. If the problem persists after unplugging and
unplugging the TF card again, you can restart your Windows computer or switch to

another computer and try again.

11) Then start writing the Android image to the TF card
a. Firstly, select the path of the Android image in the "Firmware" column
b. Select "Startup Card" in the "Types of Cards to Make" section
c. Then click the "Burn Card" button to start burning
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Bl

slfeEa
g7 F

r
o PhoenicCard V428

P Select image path
IC:‘Luselsw.lnbng\,l:lssw:unmrafm@na_l‘sz?_Andrmdla_vl.I}.ﬂ.mu |

eKeyE BE EEF RIS

Select
hiFfkE

Startup Card - -
% (BTG BERSHE FELR B ; P \ Click on burn card to start burning the

image to TF card

i g - 135
U [ — i

N

Display the burning progress of Android images

SLEE

Message

E: FiblES...

E: EfpfastiiF..

E: [bum 1st part: boot0HRERR,
E: [bumn 2nd part: boot1 RS 5AE

E: [MBRIES = —

E: [bootioader_s HESH; - Display the output information of the Android
E: [bootoader_b S =R image burning process
E: [env_aMRE=E
AR HE #RE ENE Fidl

12) After burning, the display of PhoenixCard is shown in the following figure. Click the

"Close" button to exit PhoenixCard, and then you can unplug the TF card from the

computer and insert it into the development board to start it
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HiEFaYFE
Og=f O z:ahe HKeyE BE WE+ IR

Sl (ERHEAEERENTE. HihhEMETEERE
bz B B8 35

Hitti= 2

Message

E: [superlRE=A:

E: [miscIRE R

E: [DATA File Sk
E: magicel

E: IREHH. ..
HEETE

HEIBTTE

HEETE

BEHHE #EAp MREEE xid]

After burning the Android system, only one 128 MB partition can be seen on the
TF card in Windows, as shown in the following figure (some computers may pop up
more than twenty disk partitions, but can only open the 128 MB partition). Please
note that this is normal and do not burn out the TF card. The reason for this is that
the Android system has over twenty partitions, but most of them cannot be
recognized properly in the Windows system. At this point, please feel free to unplug

the TF card and insert it into the development board to start.

Volumn (G

[ |
T 122 MB

After starting the Android system, use the following command to see these
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Using the df -h command, you can see that after burning the 32GB TF card to
the Android system, there is still approximately 24GB of space available for use (not
all of the twenty partitions will be mounted to the Android system, so focus on the

visible partitions).

old/public:179,1 109M
109M

2.8. Method for burning Android images to eMMC

The Android image of the development board can only be burned to eMMC
using PhoenixCard software on the Windows platform, and the version of

PhoenixCard software must be PhonixCard-4.2.8.

Please do not use software that burns Linux images, such as Win32Diskimager
or balenaEtcher, to burn Android images.

In addition, PhoenixCard software does not have versions for Linux and Mac
platforms, so it is not possible to burn Android images to eMMC on Linux and Mac

platforms.

Before performing the following operations, please ensure that the development
board is labeled with eMMC.

1) Firstly, please note that this method requires the use of a TF card and is mainly
divided into the following two steps
a. First, use PhoenixCard to burn the Android firmware onto the TF card as a
production card
b. Then use a TF card to burn the Android firmware into eMMC
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2) Please ensure that the Windows system has installed Microsoft Visual C++ 2008
Redistrbutable - x86

< HE
ab
a == W FFTHAE
ELay e visuel L s RS e
E 2|
| Microsoft Visual C++ 2005 Redistributable (x64) 6.84 MB
2020/8/15
L Microsoft Visual C++ 2008 Redistributable - x64... 8.14 MB
s : e
2020/8/15
= BUARRE I Microsoft Visual C++ 2008 Redistributable - x86 6.68 MB
9.0.21022
2020/6/15
m E’%ﬁg@ i
b 9.0.21022
[l DIERAREF TR A
fiERr I
BB LS
| Microsoft Visual C++ 2010 x64 Redistributable -... 13.7 MB
2020/6/15
5 E@
| Microsoft Visual C++ 2010 x86 Redistributable -... 9.71 MB
2020/6/15

3) If Microsoft Visual C++ 2008 Redistrbutable - x86 is not installed, formatting the
TF card with PhoenixCard or burning the Android image will prompt the following error

HfERAahzE
Of= ® gihe EKeyE BFE WEFE RIBTEL R

Sl (ERIEIEN EEESEE . L)
B | &% FE | W

o

HiiEE

Massage

F: EfEHE b FEESHE ...
F: {554k F2am 1844
HEIEFF

FREE i R £
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4) Microsoft Visual C++ 2008 Redistrbutable - x86 [1'] The installation package for
Microsoft Visual C++ 2008 Redistrbutable - x86 can be downloaded from the official

tool of Orange Pi Zero 3w or from the Microsoft official website

Lo veredist xB6.exe

B3 Android image burning tool -8 PhoenixCard4.2 8 zip

5) Then prepare a TF card with 8GB or larger capacity, and the transfer speed of the TF
card must be at or above class10. It is recommended to use TF cards from brands such as
SanDisk

6) Then use a card reader to insert the TF card into the computer

7) Download the Android image and PhoenixCard burning tool from the Orange Pi's
download page. Please ensure that the version of the PhonenixCrad tool is
PhonexCard-4.2.8. Do not use PhonixCard software below version 4.2.8 to burn the
Android image, as Android images burned by PhonixCard tools below this version may
have problems

Flease download the latest version of the software

SDCardFomattans_WinEN_1p i 1148 1314
ua.---.t...-:_-__.’/ U308 180

8) Then use decompression software to decompress the downloaded Android image
compressed file. In the decompressed file, the file ending with ".img" is the Android
image file, with a size of 1GB or more. If you don't know how to decompress the
compressed file of an Android image, you can install a 360 compression software to
decompress the image.

www.orangepi.cn 30 www.xunlong.tv


http://www.orangepi.org/html/serviceAndSupport/index.html
http://www.orangepi.org/html/serviceAndSupport/index.html
http://www.orangepi.cn/
http://www.xunlong.tv/

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

B F0ER

360/%4a

EAERRE— AR, B aReER

nEEE

9) Then use decompression software to extract PhonixCard4.2.8.zip. This software does

not require installation, just find PhoenixCard in the extracted folder and open it

EERpep——— S s Ep e P
%] Mbr2Gptdll 2019/2/27 13:34 RSB 9 KB
| | option.cfg 2019/4/22 15:57 CFG 374 1 KB
e : 2019/1/10 14:51 WEEFETE 81 KB
4& PhoenixCard 2019712431 11:29 RFERF 1,748 KB
z 2019/12/31 10:4 3 KB

10) After opening PhoenixCard, if the TF card is recognized normally, the drive letter
and capacity of the TF card will be displayed in the middle list. Please make sure that
the displayed drive letter is consistent with the drive letter of the TF card you want
to burn. If it is not displayed, you can try unplugging the TF card or clicking the
"Refresh Drive Letter" button in PhoenixCard

v PhoenixCard V4.2.8 *

| ek
Og=+ O gk fkeyk s B Rl

B (ERRIENEERERTR, FipLEMEITE RS

iiE s =E s e
1 E 30436M
|

11) After confirming the drive letter, format the TF card first and click the "Restore
Card" button in PhoenixCard (if the "Restore Card" button is gray and cannot be

pressed, you can click the "Refresh Drive Letter" button first)
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it
AR
o : it e EEE gissget 1.Refresh the
Og=F © gk i 3 drive letter first
1
B (ERREA SRS SRS I ) 2.Then click on the recovery card

rﬁ 1 - S ZE 4z

After formatting, a green progress bar will be displayed

wHEE
Massage
E: Eirfaatit FRIE#INE....

E: fast{kRimn
HE@TE

If there is a problem with formatting, please try unplugging and unplugging the
TF card before testing again. If the problem persists after unplugging and
unplugging the TF card again, you can restart your Windows computer or switch to

another computer and try again.

12) Then start writing the Android image to the TF card
a. Firstly, select the path of the Android image in the "Firmware" column
b. Select "Mass Production Card" in the "Types of Card Production" section
c. Then click the "Burn Card" button to start burning
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O Proemiant Ve o Select image path *

[l I C:\Usersbauniong\Desktop\OrangeP¥A_T527_Android13_v1.0.0.img I
Bl FaEh
Eixe EEE HKeyE it B+ BlhET
Select Mass Production Car Click on burn card to start burning
FF (ERRENEEREYH . FRCE RS ) the image to TF card

B # | 25
M ﬁ“— 24%

Display the buming progress of Android images

FiLERT

Jlgssage
E: EfEfE ..
E: FiaRE...

E: [bumn 1st part: bootO HES TR, \
E: [bum 2nd part: boot1 NRS 7Rk = 2 3
E MBS = _ Display the output information of the

Android image burning process

13) After burning, the display of PhoenixCard is shown in the following figure. Click the

"Close" button to exit PhoenixCard
Sl (EWRHTEEERE, FiRLE e
iR | a3 | =8 | s

: E 30436M

FIhiER

Message

E: [bootloader_alRE =R
E: [IMG File S =nt

E: [DATA File]1E=A:

E: magic=rf

E: ERH...

HEIRFE

FHEBIET

HEIRFE

HRHEE #EEN i xid]
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14) Then insert the TF card into the development board. After powering on and starting
the development board, the Android firmware in the TF card will be automatically burned
to the eMMC of the development board. After the burning is completed, it will
automatically shut down and the LED light on the development board will turn off

15) At this point, you can unplug the TF card and then power it back on, which will start
the Android system in eMMC

2.9. Method of burning Android images to eMMC or UFS
through TypeC port

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

and it is also necessary to ensure that eMMC or UFS is already affixed to the board.

1) Firstly, it is necessary to prepare a high-quality Type-C interface data cable

<O
—a

2) Then download the AllwinnerUSBFlashDeviceDriver.zip and burning tool
AllwinnertechPhoeniSuit.zip from the Orange Pi's download page

3) Then short-circuit the two test points pointed by the arrows in the figure, with the

purpose of short circuiting BOOT and GND to enter FEL mode (if there is no system on

the board, it can also be short circuited)
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4) Then connect the development board and computer through a TypeC data cable (note
that BOOT and GND need to be short circuited before connecting the development

board and computer to power on). At this point, the device manager of the computer

should be able to detect an unknown device

A e = @
MR e =RV WEIH)
&9 m O Hm B

b =eom

0 sz

- EERIEREE

S TFAERRIE

= $TEDRAR

= §TEOHL

2 =

@ 0 (COMELPT)

-
!
g
-]

W PEE. BTSRRI EE
0 siEnRbEEHeR
v P MASTAEE

§ Intel(R) USB 3.1 &1 REHUSHIES - 1.10 (Microsoft)
§ USB Compasite Device
@ USB Composite Device
§ USBIRIEESHE(USE 3.0)

AR

5) Then unzip AllwinnerUSBFlashDeviceDriver.zip. If it is a Win7 system, find the

installe script executable file in the decompressed folder and open it to start the
installation
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. UsbDriver 3/25/2026 417 PM File folder
7 drvinstaller_IA64 4/6/2016 11:27 AM  Application 51 KB
87 drvinstaller_X64 4/6/2016 11:27 AM Application 27 KB
. drvinstaller_X86 4/6/201611:27 AM  Application 34 KB
& install 4/6/2016 11:27 AM  Windows Batch File 1k8}
4 InstallUSBDrv 3/24/2020 4:41 PM  Application 256 KB

6) If it is a Windows 10 system, you need to right-click on the unknown device, click on
"Browse My Computer" in the pop-up dialog box to find the driver software, and

select the driver path above for installation

B EEEIER - FINRE

(R K aNIE R ?

~ B RERIIKNTR IR (S)
Windows JG1EZRE0H HHVN Intemet LIS AMSSOBIMENRFRE, 1
EREAE R SRR E P RIINAE,

» NS ERAT EHLERIE R FIUH(R)
FanF i H SRR,

7) After the installation of the Quanzhi USB driver is completed, we will unzip
AllwinnertechPhoeniSuit.zip and open the PhoenixSuit burning program

[=5] PhoenixDaeman 6/15/202010:29 AM  Application 14,822 KB
Lﬁ Phoenixdnstall 10/14/2020 7:04 PM Application 1,705 KB

) T 3/25/2026 10:29 AM  CFG File 1KB
|@ PhoenixSuit I 10/14/2020 7:04 PV Application 2215 KB
|| PhoenixSuit.lan 10/14/2020 7:04 PM  LAN File 30KE
&) PhoenixSuit 10/14/2020 7:04 P WPS PDF 3045 1,403 KB
5] PhoenixSuit_Changelog 10/14/2020 7:04 PM  WPS PDF 3245 183 KB
2| PlgMan.dll 6/15/2020 10:28 AM  Application extens... 24 KB

www.orangepi.cn 36 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

E PhoeriixSuit

Home

Mo Device Attached Yet

Preparation Work:
1.Connect Device to PC with USB Cable 2. Tum on the Device's ADB (USB Debug Mode: Go to
Settings=Developer Options>USB debugging ON)

8) Then click on Firmware to switch to the flashing window, and then click on Image to

select the Android Image path

Firmwars

Firmware Upload Successful ~ Time Elapsed [3] minutes [33] seconds

) Download one or multi partition ) Keep data @ Wipe part Wipe al ) Dump

‘ ) Upgrade Instructions
1. Power on your tablet

9 Pannne 4 thi bahlnt ba wnoe DR with the incliodad 112R cahbla

9) Then we first disconnect the TypeC data cable from the computer, short-circuit the
FEL and GND, and reconnect the development board to the computer. At this point, the
tool will automatically burn the image to eMMC or UFS. After burning is complete, the

board will automatically start the Android system
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@ PhoeriixSuit

Firmware

Upgrading Firmware ... 27%  Time Elapsed [0] minutes [14] seconds

2. 10. Launch the Orange Pie development board

1) Insert the TF card with the burned image into the TF card slot of the Orange Pi
development board

2) The development board has a Mini HDMI interface, which can be connected to a TV
or HDMI monitor through a Mini HDMI to HDMI cable. If there is a Type-C to HDMI
cable, the system interface of the development board can also be displayed through the
Type-C interface.

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

4) Connect a high-quality power adapter with a 5V/3A (5V/4A is also acceptable) USB
Type C interface

Remember not to insert a power adapter with a voltage output greater than 5V,
as it may burn out the development board.

Many unstable phenomena during the power on startup process of the system
are basically caused by power supply problems, so a reliable power adapter is very
important. If you notice continuous restarts during the startup process, please
replace the power supply or Type C data cable and try again.

5) Then turn on the power adapter switch. If everything is normal, the HDMI monitor

will be able to see the system startup screen

6) If you want to view the system's output information by debugging the serial port,
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please connect the development board to the computer using a serial port cable. For the
method of connecting the serial port, please refer to the section on debugging the serial

port usage

2. 11. Instructions for Debugging Serial Ports

2.11.1. Debugging serial port connection instructions
1) First, you need to prepare a 3.3v USB to TTL module, and then plug one end of the
USB interface of the USB to TTL module into the USB interface of the computer

'/ UsB to TTL module

The 3.2V USB to TTL medule does not require connection

TXD of USB to TTL medule connected te development board for debugging RXD of serial port

RXD of USB to TTL module connected fo development board for debugging TXD of serial port

Connect the GND of the USE to TTL module to the development board and debug the GND of the serial port

The 5 conversion from USB to TTL module does not require connection

STTOTT T
LLLLES 3

Al s

D B s W &« W 5 W s &

RXD TXD GND

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

board

b. Connect the RX of the USB to TTL module to the TX of the development
board

c. Connect the TX of the USB to TTL module to the RX of the development
board
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4) The schematic diagram of connecting a USB to TTL module to a computer and

Orange Pi development board is shown below

Connect using DuPont wire

computer

Orange Pi
development board

Schematic diagram of connecting a USB to TTL module to a computer
and 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 randomly connect the TX
and RX of the serial port first. If there is no output from the test serial port, then
switch the order of TX and RX. This way, there will always be a correct order.

2.11. 2. Ubuntu platform debugging serial port usage method

There are many serial debugging software that can be used under Linux, such
as putty, minicom, etc. Below is a demonstration of how to use putty.

1) Firstly, insert the USB to TTL module into the USB interface of the Ubuntu computer.
If the USB to TTL module is recognized as connected properly, the corresponding device
node name can be seen in the /dev section of the Ubuntu PC. Remember this node name,
which will be used later when setting up the serial port software

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

dev/ttyUSB0

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

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

3) Then run putty, remember to add sudo privileges
test@test:~$ sudo putty
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4) After executing the putty command, the following interface will pop up

PuTTY Configuration - O @

Category: Basic options for your PuTTY session

specify the destination you want to connect to

Logging Host Mame (or IP address) Port

~ Terminal 22
Keyboard Connection type:
Bell Raw Telnet Rlogin @ ssH serial

Features Load, save or delete a stored session

- Window Saved Sessions

Appearance

Behaviour

Translation Default Settings Load
» Selection

Saye
Colours

Fonts Delete
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

Close window on exit:
© Always Never Only on clean exit

About Open Cancel

5) Firstly, select the settings interface for the serial port

PuTTY Configuration S

Categary: Options contrelling local serial lines
Logging select a serial line

= Hmion) Serial line to connect to dev/ttysol
Keyboard
aall | Configure the serial line
Features speed (baud) 3500

- Window
Appearance
Behaviour Stop bits 1
Translation

» Selection

Colours Flow control X0 [ XOFF -
Fonts

= Connection
Data
Proxy
Telnet
Rlogin

Firstly, select the settings
; interface for the serial port

About Open Cancel

Data bits 8

Barity Mone -

6) Then set the parameters of the serial port
a. Set Serial line to connect to to /dev/ttyUSB0 (modify to the corresponding
node name, usually /dev/ttyUSBO0)
b. Set Speed(baud) to 115200 (baud rate of serial port)

Set Flow control to None
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PuTTY Configuration - 0o =
Categiry: 2 Enter the deviéetimodentrollina local serial lines
5 “‘?‘g"l”g name of the serial port module
N E:c:;nbauard serial line to connect to fdey/ttyusso
Bell Configure the serial line
Features Speed (baud) 115200
~ Window 3 Set the Speed (baud) to 115200 =
Appearance =
Behaviour Stop bits 1
Translation 4 Set Flow control to None Nodie =
v Selection :
Colours Flow control None i
Fonts
= Connection
Data
Proxy
Telnet : :
nf:ein 1.Select the settings interface for the
biasts / serial port

About Open Cancel

7) After completing the settings on the serial port interface, return to the Session
interface

a. First, select Connection type as Serial

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

1 o

1.Return to the Ses
wrsars wpriins van puedl PUTTY SE55/00

Categonry:
MISWGW the destination you want to connect to

Logging Serial lipe SEEEd
= Terminal Jdev/ttyuseo 115200
Keyboard Connection bype:
Bell Raw Telnet Rlogin 55H 0 serial
Features Load, save or delete a stored sess;on”/
* Window i
saved Sessio -
s Z Select Serial
Behaviour
Translation Default Settings Load
¢+ Selection &
2aVEe
Colours
Fonts Delete
= Connection
Data
Proxy -
Telnet Close window on exit:

login 0O Always Mever Only on clean exit
I

+ 5543 Finally, click the open button S

feet i

8) Then start the development board and you can see the log information output by the
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system from the opened serial port terminal

Jdev/ttyUSBO - PuTTY

2. 11. 3. Instructions for Debugging Serial Ports on Windows Platform

There are many serial debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. Below is a demonstration of how to use
MobaXterm. This software has a free version and can be used without purchasing a

serial number.

1) Download MobaXterm

a. The download link for MobaXterm is as follows

https://mobaxterm.mobatek.net/

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

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

Remote desktop: Use RDP, VNC or XDMCF to dispiay a full remote deskiop on your computer

c. Then choose to download the Home version
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Home Edition Professional Edition

Free

Full X server and SSH support
Remote desktop (RDP, VNC, Xdmcp)
Remote terminal (SSH, telnet, rlogin, Mosh)
X11-Forwarding
Automatic SFTP browser
Master password protection
Plugins support
Portable and installer versions
Full documentation
Max. 12 sessions.

Max. 2 SSH tunnels
Max. 4 macros
Max_ 360 seconds for Tftp, Nfs and Cron

Download now

d. Then select the Portable version, and after downloading,

$69 / 49€ per user*

* Excluding fax Volume discounts available

Every feature from Home Edition +
Gustomize your startup message and logo
Modify your profile script
Remove unwanted games, screensaver or tools
Unlimited number of sessions
Unlimited number of tunnels and macros
Unlimited run time for network daemons
Enhanced security settings
12-months updates included
Deployment inside company

Lifetime right o use

P E2  Subscribe online / Get a quote

there is no need to

install it. Simply open it and you can use it

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

L Mobaxterm Home Edition v20.3
(Portable edition)

Download previous stable version:  Mobaxierm Portable v20 2

MobaXterm Home Edition v20.3
(nstaller edition)

MobaXterm Installer v20.2

You can also get early access to the latest features and improvements by downloading MobaXterm Preview version

Mobaxterm Preview Version

By downloading MobaXterm software, you accept 1ioba

You can download MobaXterm and plugins sources her

baxterm including your own logo, your default settings and your welcome message

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

compressed file and obtain the executable software of MobaXterm. Then double-click to

open it
= e mE - Fh
| CygUtils.plugin 2020/5/21 4:06 PLUGIN 3ris 15,570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 AR 14,104 KB

3) After opening the software, the steps to set up a serial port connection are as follows
a. Open the session settings interface
b. Select serial port type
c. Select the port number for the serial port (choose the corresponding port number
according to the actual situation). If you cannot see the port number, please use
360 Driver Master to scan and install the driver for the USB to TTL serial port
chip
44
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d. Choose a baud rate of 115200 for the serial port
e. Finally, click the "OK" button to complete the setup

(@] = 2 L L ' [+ X @
= \ Ay v
B e iy, 2 Select serial port

| s ; o |
' 1.8elect conversation, set up conversation interface g
1 a @ m ¥ ¥ 3 8 | o | F m @ = m
: » ; . e

U8 o 7 Al iz [ wad B 100 ]

3.3elect the port number for the serial port 4 Choose a baud rate of 115200
Ganal (COM sEgs \\
4 Finally click OK
u

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

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

1 A session
record will be

generated
here, which
can be openad
Iy clicking on
it next time

N L T
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2.12. Instructions for powering the 5V pin in the 40 pin

interface of the development board

The recommended power supply method for the development board is to use a
5V/3A Type C interface power cord plugged into the Type C power interface of the
development board to provide power. If you need to use the 5V pin in the 40 pin
interface to power the development board, please ensure that the power cord used
can meet the power supply requirements of the development board. If there is

unstable usage, please switch back to the Type C power supply.

1) Firstly, it is necessary to prepare a power cord as shown in the following diagram

USB A mal Pont 2.54

The power cord shown in the picture can be purchased on Taobao, please search

and purchase it yourself.

2) Use the 5V pin in the 40 pin interface to power the development board, and connect
the power cord as follows
a. The USB A port of the power cord shown in the above figure needs to be
plugged into a 5V/3A power adapter connector (it is not recommended to plug
it into the USB port of the computer for power supply, as it may be unstable
to use if there are too many peripherals connected to the development
board)
b. The red DuPont wire needs to be plugged into the 5V pin of the 40 pin interface
on the development board

c. The positions of the 5V pin and GND pin of the 40 pin interface in the
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development board are shown in the following figure. Remember not to

connect them in reverse

3. Instructions for using Debian/Ubuntu Server and

Xfce desktop system

3.1. Supported Linux image types and Kernel versions

Linux image type kernel version desktop version
Ubuntu 22.04 - Jammy Linux5.15 support
Debian 12 - Bookworm Linux5.15 support

Debian 11 - Bullseye Linux5.15 support
Ubuntu 22.04 - Jammy Linux6.6 support
Debian 12 - Bookworm Linux6.6 support

Debian 11 - Bullseye Linux6.6 support

After entering the download page of the corresponding development board on the
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Orange Pi data download page, you can see the following download options. In the

following description, Ubuntu images and Debian images are generally referred to as

{23

Ubuntu Image Debian Image

Linux images.

The naming convention for Linux images is:

Development board model _ version number _Linux release type release code

server or desktop _kernel version

a. Development board model: All are Orangepizero3w. The model names of
different development boards are generally different. Before burning the image,
please ensure that the model name of the selected image matches the
development board.

b. Version number: For example, 1.x.x, this version number will increase with the
update of the image function, and the last digit of the version number of the
Linux image on the development board is even.

c. Types of Linux distributions: Currently supports Ubuntu and Debian. Due to
Ubuntu's origin from Debian, there is generally not much difference in usage
between the two systems. But there are still some differences in the default
configuration and command usage of some software. In addition, Ubuntu and
Debian each maintain their own supported software repositories, and there are
also some differences in the supported installable software packages. These
require personal experience to gain a deeper understanding. For more details,
you can refer to the official documentation provided by Ubuntu and Debian.

d. Release code: Used to distinguish between different versions of specific Linux
distributions such as Ubuntu or Debian. Among them, jammy is the Ubuntu
distribution, referring to Ubuntu 22.04. The biggest difference between different
versions is that many of the software in the software repository maintained by
the new version of Ubuntu system are newer than those in the old version, such

as Python and GCC compilation toolchains. bookworm is the specific version
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code for Debian, with bookworm representing Debian12.

e. Server or Desktop : Used to indicate whether the system has a desktop
environment. If it is a server, it means that the system does not have a desktop
environment installed. The storage space and resources occupied by the image
are relatively small, and the system is mainly operated and controlled using the
command line. If it is desktop gnome, it means that the system has the
GNOME desktop environment installed by default. The image occupies a
relatively large amount of storage space and resources, and can be operated
through the interface with a monitor, mouse, and keyboard. Of course, the
desktop version of the system can also be operated through the command line
like the server version.

f.  Kernel version: Used to represent the version number of the Linux kernel,

currently supporting linux5.15.

3. 2. linux Kkernel driver adaptation situation

Function Linux5.15 Linux6.6
HDMI Video OK OK
HDMI Audio OK OK

TypeC USB2.0 OK OK
TypeC USB3.0 OK OK
TypeC DP display OK OK
TF card startup OK OK
eMMC OK OK
UFS OK OK
WIFI OK OK
Bluetooth OK OK
CAM1 OK OK
CAM2 OK OK
MIPI LCD OK OK
LED lights OK OK
FAN cooling fan OK OK
40 pin GPIO OK OK
40 pin 12C OK OK
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40 pin SPI OK OK
40 pin UART OK OK
40 pin PWM OK OK
temperature sensor OK OK
hardware watchdog OK OK
GPU Only supported by Debian Only supported by
bullseye Debian bullseye
NPU OK OK
Video Encoding and Only supported by Debian Only supported by
Decoding bullseye Debian bullseye

3. 3. Explanation of linux Command Format in This Manual

1) All commands that need to be entered in the Linux system in this manual will be

enclosed in the boxes below

As shown below, the content in the yellow box represents the content that needs

special attention, except for the commands inside.

2) Description of prompt types before commands
a. The prompt in front of the command refers to the content in the red part of the
box below, which is not part of linux commands. Therefore, when entering
commands in the Linux system, please do not also enter the content in the red
font.

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

b. orangepi@orangepi:~$ The prompt indicates that this command was 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 a regular user. When executing

privileged commands, sudo needs to be added
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C.

root@orangepi:~# The prompt indicates that this command was 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
command they want

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

system user is the root user and can execute any command they want

3) What are the commands that need to be entered?

a.

As shown below, the bold black part represents the commands that need to be
inputted, and the content below the commands is the output (some commands
have output, while others may not). This part of the content does not need to be

inputted

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

verbosity=7

bootlogo=false

console=serial

b.

As shown below, some commands that cannot be written on one line will be
moved to the next line, and any black and bold parts are commands that need to
be entered. When these commands are inputted on a single line, the '\' at the end
of each line needs to be removed, which is not part of the command. Also,

different parts of the command have spaces, please don't miss them

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
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3.4. linux system login instructions

3.4. 1. linux system default login account and password
account password
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 assume that there is any

malfunction. After entering, simply press Enter.

When the password prompt is incorrect 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, do not suspect that the password is incorrect, but instead look for other

reasons.

3. 4. 2. Method for setting up automatic login for linux system
terminals
1) The linux system defaults to automatically logging into the terminal, and the default

login username is orangepi

orangepil login: orangepi (automatic login)

Welcome to Orange Pi 1.0.0 Bullseye with Linux 6.1.31-sun50iw9

System load:  43% Up time: 0 min
Memory usage: 18% of 1.45G IP: 192.168.1.121
CPU temp: 53¢°C Usage of /: 13% of 29G

Last login: Thu Jun 8 06:37:02 UTC 2023 on ttyl
orangepi@orangepi:~$

2) The following command can be used 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 to the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh -d
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4) The following command can be used to reset the automatic login of orangepi users to

the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4.3. linux Desktop System Automatic Login Instructions
1) After the desktop version system starts, it will automatically log in to the desktop

without entering a password

(5 Applications : Thu 1 Dec, 11:48 (5] f i) orangepi

Or‘anqe Pi

3.4. 4. Linux Desktop System Root User Automatic Login Setting
Method
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 it will automatically log in to the desktop as the root user

3) Execute the following command to reset the desktop system to use orangepi for

automatic user login

orangepi@orangepi:~$ sudo desktop_login.sh orangepi
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3. 5. Testinstructions for onboard LED lights

1) There is only one red LED light on the development board, located as shown in the

following figure:

2) The red LED light will flash continuously after the kernel is started, which is

controlled by software.

3) The method for setting the red light on/off and flashing is as follows:

Please note that the following operations should be performed under the root

user.

a. First, enter the directory for setting red lights

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

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

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

c. The command to set the red light to always on is as follows

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

d. The command to set the red light flashing is as follows

root(@orangepi:/sys/class/leds/status_led# echo heartbeat > trigger

3. 6. Operating Instructions for linux System rootfs Partition

Capacity in TF Card

3.6. 1. The system will automatically expand the capacity of the rootfs
partition on the TF card during the first boot..

1) After burning the Linux image of the development board to the TF card, you can
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check the usage of the TF card's capacity on your Ubuntu computer. The steps are as

follows:

Note that skipping this step will not affect the automatic expansion of the Linux
system on the development board. This is simply to illustrate how to check the TF

card capacity after burning the Linux image to the TF card.

a. Note that skipping this step will not affect the automatic expansion of the Linux
system on the development board. This is simply to illustrate how to check the

TF card capacity after burning the Linux image to the TF card.

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

b. Then open gparted
test@test:~$ sudo gparted
c. After opening gparted, you can select the TF card in the upper right corner, and

then you can see the usage of the TF card capacity.

Jdev/sdc - GParted - 0O =

GParted Edit View Device Partition Help |

4 = | [ /dev/sdc (14.84GiB) ~ |
Jdev/sdc1 unallocated

4.05GiB 10.79GiB ‘

q " LE e f F i U {

unallocated unallocated 4.00 MiB - - !

fdevisdct LI ext4 /media/tes... 4.05 GiB 3.28 GiB 785.54 MiB ;

unallocated [ unallocated 10.79 GiB — - |

d. The image above shows the status of the TF card after burning the Linux desktop
system. As you can see, although the total capacity of the TF card is 16GB
(displayed as 14.84GiB in GParted), the rootfs partition (/dev/sdcl) has only
allocated 4.05GiB, leaving 10.79GiB unallocated.

2) Then you can insert the TF card with the Linux system burned into the development
board to boot. When the TF card boots the Linux system for the first time, it will
automatically expand the rootfs partition by calling the
orangepi-resize-filesystem.service script through the systemd service

orangepi-resize-filesystem.service, so there is no need to manually expand it

3) After logging into the system, you can use the df -hcommand to check the size of the

rootfs. If it matches the actual capacity of the TF card, it means that the automatic
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expansion is running correctly.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 430M 0 430M 0% /dev
tmpfs 100M 5.6M  95M 6% /run
dev/mmcblkOpl 15G 915M 114G 7%/

tmpfs 500M 0 500M 0% /dev/shm

4) After the Linux system boots up for the first time, we can remove the TF card from
the development board and reinsert it into the Ubuntu computer. Then, we can use
gparted again to check the status of the TF card. As shown in the image below, the
capacity of the rootfs partition (/dev/sdcl) has expanded to 14.69 GiB.

Jdev/sdc - GParted - o =
GParted Edit View Device Partition Help
a 8 [®) /dev/sdc (14.84GiB) ~
Jdev/sdc1
14.69 GiB
unallocated | unallocated 4.00 MiB — -
Jdev/sdc1 . ext4 14.69 GiB 3.42 GiB 11.26 GiB

unallocated [ unallocated 151.94 MiB

It's important to note that the Linux system has only one ext4 partition and does
not use a separate BOOT partition to store files such as the kernel image, so there is

no issue of expanding the BOOT partition.

3. 6. 2. Method to prevent automatic expansion of the rootfs partition
size on the TF card
1) First, burn the Linux image of the development board to the TF card on an Ubuntu

computer (Windows will not work), then reinsert the TF card.

2) Then, Ubuntu computers usually automatically mount the TF card partition. If the
automatic mounting is successful, you can see the following output using the Is
command.

}tbest@test:~$ Is /media/test/opi_root/

in boot dev etc home lib losttfound media mnt opt proc root run
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‘sbin selinux srv sys tmp usr var

3) Then switch the current user to the root user on the Ubuntu computer.
test@test:~$ sudo -i

[sudo] test Password:

root(@test:~#

4) Then, go to the root directory of the Linux system on the TF card and create a file

named .no_rootfs_resize.

root@test:~# cd /media/test/opi_root/
root@test:/media/test/opi_root/# cd root
root@test:/media/test/opi_root/root# touch .no_rootfs resize

root@test:/media/test/opi_root/root# Is .no_rootfs*

.no_rootfs_resize

5) Then you can uninstall the TF card, remove it, insert it into the development board,
and boot. When the Linux system boots, if it detects the existence of the
file.no_rootfs_resize in the /root directory, it will no longer automatically expand the

rootfs.

6) After disabling automatic expansion of the rootfs partition and entering the Linux
system, you can see that the total capacity of the rootfs partition is only 4GB (this test
uses a desktop version image), which is much smaller than the actual capacity of the TF

card, indicating that disabling automatic expansion of the rootfs partition was successful.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

/dev/mmcblkOpl 4.0G 3.2G 686M 83% /

7) If you need to expand the capacity of the rootfs partition on the TF card, simply
execute the following command and then restart the Linux system on the development
board.

Note that you should execute the following command as the root user.

root@orangepi:~# rm /root/.no_rootfs_resize
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root(@orangepi:~# systemctl enable orangepi-resize-filesystem.service

root(@orangepi:~# sudo reboot

After rebooting and entering the Linux system on the development board again, you

can see that the rootfs partition has expanded to the actual capacity of the TF card.

root@orangepi:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

/dev/mmcblkOpl  15G 3.2G 12G 23%/

3. 6. 3. Method for manually expanding the capacity of the rootfs
partition on a TF card

If your TF card has a large total capacity, such as 128GB, and you don't want
the Linux system's rootfs partition to use all of the TF card's capacity, but only want
to allocate a portion, such as 16GB, for the Linux system, then the remaining
capacity of the TF card can be used for other purposes. You can use the methods
described in this section to manually expand the capacity of the rootfs partition on

your TF card.

1) First, burn the Linux image of the development board to the TF card on an Ubuntu

computer (Windows will not work), then reinsert the TF card.

2) Then, Ubuntu computers usually automatically mount the TF card partition. If the
automatic mounting is successful, you can see the following output using the Is
command.

test@test:~$ Is /media/test/opi_root/

bin boot dev etc home Ilib lost+found media mnt opt proc root run

sbin selinux srv sys tmp usr var

3) Then switch the current user to the root user on the Ubuntu computer.
test@test:~$ sudo -i

[sudo] test Password:

root(@test:~#

4) Then, go to the root directory of the Linux system on the TF card and create a file
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named .no_rootfs_resize.

root@test:~# cd /media/test/opi_root/
root@test:/media/test/opi_root/# cd root
root@test:/media/test/opi_root/root# touch .no_rootfs resize

root@test:/media/test/opi_root/root# Is .no_rootfs*

.no_rootfs resize

5) Then install the gparted software on your Ubuntu computer.

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

6) Then open gparted
test@test:~$ sudo gparted

7) After opening gparted, you can select the TF card in the upper right corner to see the
TF card capacity usage. The image below shows the TF card status after burning the
Linux desktop system. You can see that although the total capacity of the TF card is
16GB (displayed as 14.84GiB in GParted), the rootfs partition (/dev/sdcl) has only
allocated 4.05GiB, leaving 10.79GiB unallocated.

Jdev/sdc - GParted - o &
GParted Edit View Device Partition Help
a © _ —>| [B /dev/sdc (14.84GiB) ~
/dev/sdci unallocated
4.05 GiB 10.79 GiB
unallocated unallocated 4.00 MiB — —
Jdevfsder “L I ext4 /media/tes... 4.05 GiB 3.28GiB 785.54 MiB
unallocated M unallocated 10.79 GiB — -

8) Then select the rootfs partition (/dev/sdcl)
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Jdev/sdc - GParted

GParted Edit View Device Partition Help

= w =3 g B ~ @fdew'sdc (14.84GiB)

Partition File System Mount Point Size Used Unused Flags
unallocated [ unallocated 4.00 MiB - —

/dev/sdc1 @, ext4 /media/tes... 4.05 GiB 3.28GiB 785.54 MiB
unallocated M unallocated 10.79 GiB = =

9) Right-clicking again will show the operation options as shown in the image below. If

the TF card is already mounted, you first need to unmount the TF card's rootfs partition.

Jdev/sdc - GParted - o

GParted Edit View Device Partition Help

40 = BB & ¢ Jdev/sdc (14.84Gig) ~
/dev/sdc1
405GIB || & New
® pelete ;
Partition File : ize Used Unused Flags
¥l Resize/Move
unallocated [ un| Fary 4.00 MiB - -
[dev/sdct1 9, e 4.05GiB 3.28GiB 785.54 MiB
unallocated Mun 10.79 GiB - -

93 Formatto b

Open pAtryption

Name Partition
Manage Flags
Check

Label File System
New UUID

@ Information

0 operations pending

10) Then select the rootfs partition again, right-click, and select Resize/Move to start
expanding the size of the rootfs partition.
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Jdev/sdc - GParted

GParted Edit View Device Partition Help

= ® =S F F N o [B /dev/sdc (14.84cGiB) ~

Jdev/sdc1 ﬁ
4.05GiB o New
@ Delete
Partition File ize Used Unused Flags
unallocated [un P 4.00 MiB — —
Jdev/sdc1 @, G 4.05GIiB 3.28GiB 785.54 MiB:
rasl
unallocated  [Hun 10.79 GiB = =
%% Format to 4

Open Encrypktion
Unmount

Name Partition
Manage Flags
Check

Label File System

New UUID

@ information

0 operations pending

11) After enabling the Resize/Move option, the following settings interface will pop up.

Resize/Move /dev/sdc1

Minimum size: 3484 MiB Maximum size: 15193 MiB
Free space preceding (MiB): 4 = | #
New size (MiB): 4144 = | %
Free space following (MiB): 11046 = |
Align to: MiB -

Cancel

12) You can then directly drag the position shown in the image below to set the capacity,

or you can set the size of the rootfs partition by setting the number in New size(MiB).

Resize/Move /dev/sdc1

Minimum size: 3484 MiB Maxum size: 15193 MiB
Free space preceding (MiB): 4 = || =f
New size (MiB): 8022 |
Free space following (MiB): 7168 = | e
Align to: MiB -
cancel ¥ Resize/Mave
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13) After setting the capacity, click Resize/Move in the lower right corner.

Resize/Move /fdev/sdci x

Minimum size: 3484 MiB Maximum size: 15193 MiB
Free space preceding (MiB): B = || A
New size (MiB): 8022 2|
Free space following (MiB): 7168 —
Align to: MiB
cancel ¥ Resize/Move

14) After confirming that everything is correct, click the green ~ shown in the image
below.

Jfdev/sdc - GParted
GParted Edit View Device Partition Help

) i & [B) /devysdc (1a.84Gi8) ~

Jdev/sdc1
7.83GiB
Partition File System Size Used Unused Flags
unallocated [ unallocated 4.00 MiB - -
Jdev/sdcr ext4 7.83GiB 3.40 GiB 4.43GiB
unallocated [l unallocated 7.00 GiB —

%l Grow fdev/sdc1 Ffrom 4.05 GiB to 7.83 GiB

1 operation pending

15) Then select Apply, and the process of expanding the rootfs partition will begin.
= :

f'j Are you sure you want to apply the pending operations?

Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding. I

Cancel Apply

16) After the expansion is complete, click Close to close the window.
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Applying pending operations x

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

Completed Operations:

} Details

T

Save Details Close

17) Then you can remove the TF card, insert it back into the development board, and
boot from there. Once in the Linux system on the development board, if you can see the
rootfs partition size using the df -h command and it matches the size you set earlier, then

the manual expansion was successful.

root@orangepi:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

dev/mmcblkOpl 7.7G 3.2G 4.4G 42%/
3. 6. 4. Methods to reduce the size of the rootfs partition on a TF card

After configuring applications or other development environments in the Linux
system on the TF card, if you want to back up the Linux system on the TF card, you
can use the method in this section to first reduce the size of the rootfs partition
before starting the backup.

1) First, insert the TF card you want to operate into your Ubuntu computer (Windows

will not work).

2) Then install the gparted software on your Ubuntu computer.

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

3) Then open gparted
test@test:~$ sudo gparted

4) After opening gparted, you can select the TF card in the upper right corner, and then

you can see the usage of the TF card capacity.
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Jdev/sdc - GParted - O &
GParted Edit View Device Partition Help
Y =i [ 3 P @jdevﬁsdc{ﬂ.MGiB} -
Jdev/sdci
14.69 GiB
Size Used Unused Flags

Partition File System Mount Poink

4.00 MiB

14.69 GiB 3.45GiB 11.24 GiB

unallocated [Munallocated

Jdev/sdc1
unallocated

a, ext4 [media/tes...
151.94 MiB —_ —

| unallocated

5) Then select the rootfs partition (/dev/sdcl)

Jdev/sdc - GParted

GParted Edit View Device Partition Help

® -

(@) /dev/sdc (14.84GiB) ~

Jdev/sdci \

14.69 GiB

Partition File System Mount Point Size Unused Flags
unallocated [Munallocated 4.00 MiB —

Jdev/sdel 14.65 GiB 3.45GiB
unallocated

11.24 GiB

a, ext4 [media/tes...
151.94 MiB —

| unallocated

6) Right-clicking again will show the operation options as shown in the image below. If
the TF card is already mounted, you first need to unmount the TF card's rootfs partition.

www.orangepi.cn 64 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

Jdev/sdc - GParted — o

GParted Edit View Device Partition Help

L O =i ; [B) /dev/sdc (1a.84Gip) ~
Jdev/sdc1
14.69 Gj=——
Partition le System  Mount Point size| & Delete ed Flags
unallocated M unallocated 4] ?ll Resize/Move -
/dev/sdc1 @& ext4 /mediaftes... 14 . 1.24 GiB
unallocated M unallocated 151 =

/ Manage Flags

JUID

@ Information

0 operations pending

7) Then select the rootfs partition again, right-click, and select Resize/Move to start
setting the size of the rootfs partition.

Jdev/sdc - GParted — 0o =

GParted Edit View Device Partition Help

® =S B ¥ : [B) /dev/sdc (1a.846iB) ~
Jdev/sdc1
14.69 GiB bt
@ Delete Delete
Partition File System Size Used | 3 Regizeij,-El Flags

unallocated [ unallocated 4.00 MiB 5 copy Chrl+C

%3 Formatto »

/dev/sdc1 14.69 GiB
unallocated [ unallocated 151.94 MiB

Manage Flags
Check

Label File System
New UUID

@ information

0 operations pending

8) After enabling the Resize/Move option, the following settings interface will pop up.
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Resize/Move [dev/sdc1

Minimum size: 3508 MiB

Maximum size: 15193 MiB

Free space preceding (MiB): B =l 25

New size (MiB): 15038 =2 |l g=

Free space following (MiB): 152 = | 4

Align to: MiB -
Cancel

9) You can then directly drag the slider shown in the image below to set the capacity, or

you can set the size of the rootfs partition by setting the number in New sieze(MiB).

Resize/Move /dev/sdc1 X

|

Minimum size: 3484 MiB

Free space preceding (MiB):

New size (MiB): 8022 | g
Free space following (MiB): 7168 e | =
Align to: MiB -
Cancel ¥ Resize/Move

10) After setting the capacity, clickResize/Move in the lower right corner.

Resize/Move /fdev/sdci x

Minimum size: 3484 MiB Maximum size: 15193 MiB

Free space preceding (MiB): B = || A
New size (MiB): 8022 2|
Free space following (MiB): 7168 —
Align to: MiB
cancel ¥ Resize/Move

11) After confirming that everything is correct, click the green v shown in the image
below.
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Jfdev/sdc - GParted - O @

GParted Edit View Device Partition Help

i ® ] & [B) /devysdc (1a.84Gi8) ~

Jdev/sdc1
7.83GiB

a

Partition cile System Size Used

unallocated [ unallocated 4.00 MiB - -

/dev/sdcr W ext4 7.83GiB 3.40GiB 4.43GiB
unallocated [ unallocated 7.00 GiB — —

%l Grow fdev/sdc1 Ffrom 4.05 GiB to 7.83 GiB

1 operation pending

12) Then select Apply, and the process of expanding the rootfs partition will begin.

=7

& Are you sure you want to apply the pending operations?

Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

cancel Apply

13) After the expansion is complete, click Close to close the window.

Applying pending operations X

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

Completed Operations:

} Details

T

Save Details Close

14) Then you can remove the TF card, insert it back into the development board, and
boot from there. Once in the Linux system on the development board, if you use the df -h
command and see that the size of the rootfs partition is the same as the size you set earlier,

then the reduction in size was successful.

root@orangepi:~# df -h
Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
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tmpfs 199M 32M 196M 2% /run
/dev/mmcblkOpl 7.7G 3.2G 44G 42%/

3. 7. Network Connectivity Test

3.7.1. WIiFi Connection Test

Please do not connect to Wi-Fi by modifying the /etc/network/interfaces
configuration file, as this will cause problems.

3.7.1.1. Server image connects to WIFl via command line

When the development board is not connected to an Ethernet or HDMI display,
but only to a serial port, it is recommended to use the commands demonstrated in
this section to connect to a Wi-Fi network. This is because nmtui can only display
characters in some serial port software (such as minicom) and cannot display a
graphical interface properly. 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 a Wi-Fi network.

1) First, log in to the Linux system. There are two methods:
a. If the development board is connected to the debugging serial port, you can use
the serial terminal to log in to the Linux system.
b. If the development board is connected to an HDMI monitor, you can log in to the

Linux system through the terminal displayed on the HDMI screen.

2) First, use the nmeli dev wifi command to scan for nearby Wi-Fi hotspots.

orangepi@orangepi:~$ nmecli dev wifi
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:~# nmcli dev wifi
IN-USE BSSID SSID MODE CHAN RATE SIGNAL BARS SECURITY

3) Then use the nmcli command to connect to the scanned Wi-Fi hotspot, where:
a. wifi_name You need to change it to the name of the Wi-Fi hotspot you want to
connect to.
b. wifi_passwd You need to change it to the password of the Wi-Fi hotspot you

want to connect to.

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

4) You can view the Wi-Fi IP address using the command ip addr show wlan0.

orangepi@orangepi:~$ ip a s 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
inet6 fe80::42f1:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred lft forever

5) The ping command can be used to test the connectivity of a Wi-Fi network. The ping

command can be interrupted using the shortcut Ctrl+C.
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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 ttl=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

3.7.1.2. The server version image connects to Wi-Fi via a

graphical interface.

1) First, log in to the Linux system. There are two methods:

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

b. If the development board is connected to an HDMI monitor, you can log in to the

Linux system through the terminal displayed on the HDMI screen.

2) Then, enter the command ‘nmtui’ in the command line to open the Wi-Fi connection

interface.

orangepi@orangepi:~$ sudo nmtui

3) The interface that opens when you enter the nmtui command is 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 Wi-Fi hotspots.

—

Wired

1
* Wired connection 1 i

Wi-Fi

orangepi_5G *#*%
> Fokok ok

orangepi BRI
; EET TS

<Deactivate>

ko

Sk
T ke
oKk
K
K
*k
ok

6) Select the Wi-Fi hotspot you want to connect to, then use the Tab key to position the

cursor on Activate and press Enter.
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uf USE-EQIM move t rsor her press Enter

Wired <Activate>

* Wired connection 1

orangepi 5G *** ||
FOKF K

ngepi Hokskok

S ek

o
i Ol Select tAEWWiFi want to connect tq
L »

il 7 EE T

ok
*k
®ok
*X

ok <Back>

7) A dialog box will then pop up asking for a password. Enter the corresponding

password in Pssword and press Enter to start connecting to Wi-Fi.

Wired <Activate>
* Wired connection 1
Wi-Fi 7l
—— Authentication required by wireless network p——m0—

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

-
[Passvord L———

<Cancel> <OK>

T

ETWIFI

8) Once a Wi-Fi connection is successfully established, an asterisk (*) will be displayed

before the name of the connected Wi-Fi network.

<Deactivates
1

L
E
L
Ll .
™ 5, — rEE =
ar connecting to WIFT, it will be displayed in
5 EEEY =
Ty .
EE '
wEE B
LTS .
ELd .
i
i

e
e
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9) You can view the IP address of the Wi-Fi network using the command ip a s wlan0

orangepi@orangepi:~$ ip a s wlan0
11: wlan0: <BROADCASTMULTICAST,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: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259069sec preferred Ift 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259071sec preferred Ift 172671sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_lft forever preferred lft forever

10) The ping command can be used to test the connectivity of a Wi-Fi network. The ping

command can be interrupted using the shortcut 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 ttl=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]=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

3.7.1.3. Testing Methods for Desktop Images

1) Click the network configuration icon in the upper right corner of the desktop.
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& §)orangepi

2) In the pop-up drop-down menu, click More networks to see all the scanned Wi-Fi

hotspots, then select the Wi-Fi hotspot you want to connect to.

Fri 2 Dec. 04:0288 Jy ¢f)orangepi

Ethernet Network
disconnected
Wi-Fi Networks

disconnected

Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...
VPN Connactions

ser 1360w

ll
al
l
il
l
ll
Sl
ull
ufl
ol
il
Sl
il
all
ull
ol
ll
ol
|
l
il

3) Then enter the Wi-Fi hotspot password and click Connect to start connecting to
Wi-Fi.

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

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

| | x)

|| show password

o
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3.7. 2. Method for setting a static IP address

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

configuration file.

3.7.2.1. Use the nmcli command to set a static IP address
1) Please connect to Wi-Fi first, and then start setting a static IP address.
2) Then you can use the nmeli con show command to view the names of network

devices, as shown below.

a. a.orangepi is the name of the Wi-Fi network interface (the name may vary).

orangepi@orangepi:~$ nmcli con show
NAME UUID TYPE DEVICE
orangepi cfc41922-ae48-46f1-84e1-2f19e9ecSe2a wifl wlan0

3) Then enter the following command, where
a. "orangepi'" indicates setting a static [P address for the Wi-Fi network (this can
be obtained using the nmeli con show command).
b. ipv4.addresses is followed by the static IP address to be set; you can modify it
to your desired value.

c. ipv4.gateway represents the gateway address.

orangepi@orangepi:~$ sudo nmcli con mod "orangepi" \
ipv4.addresses '"192.168.1.110/24" \

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the Linux system.

orangepi@orangepi:~$ sudo reboot

5) Then, re-enter the Linux system and use the command ip addr show wlan0 to see that

the IP address has been set to the desired value.

orangepi@orangepi:~$ ip addr show wlan0
6: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
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link/ether 18:4e:f2:9¢:1b:49 brd {f:{f:ff: {F:{f:

inet 192.168.1.110/32 brd 192.168.1.110 scope global dynamic noprefixroute wlan0
valid_1ft 3570sec preferred 1ft 3570sec

inet6 fe80::bela:8847:¢5a6:6d52/64 scope link noprefixroute

valid_lft forever preferred lft forever

3.7.3. How to configure a Linux system to automatically connect to
the network on the first boot

The development board has Wi-Fi. To remotely log in to the Linux system on the
development board via Wi-Fi, you need to connect to Wi-Fi using commands

through the HDMI screen or serial port.

However, if neither the HDMI screen nor the serial port module is available, and
only Wi-Fi is accessible, you can use the method described in this section to
automatically connect to Wi-Fi and configure a static IP address for either the Wi-Fi

or the Ethernet port.

To use the methods described in this section, you first need a Linux machine.
For example, a computer or virtual machine running Ubuntu.

Why a Linux machine? Because the root filesystem of the Linux system burned
into the development board on the TF card is in ext4 format. A Linux machine can

mount it correctly, and then modify the configuration files within it.

If you want to modify it in Windows, you can use Paragon ExtFS for Windows.
Since this software is paid and there aren't many good free alternatives available, we
won't demonstrate it here.

Also, if you encounter any problems using Paragon ExtFS for Windows, please

troubleshoot them yourself; we will not provide support.

1) First, burn the Linux image of the development board you want to use to the TF card.
Then, use a card reader to insert the TF card with the Linux image of the development
board into the machine with Linux installed (such as a computer with Ubuntu installed;

the following demonstration will use an Ubuntu computer as an example).

2) When the TF card is inserted into the Ubuntu computer, the Ubuntu computer will
generally automatically mount the Linux root file system partition on the TF card. The
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following command shows that /media/test/opi_root is the mount path of the Linux root

file system on the TF card.

test@test:~$ df -h | grep "media"
/dev/sddl 1.4G 1.2G 167M 88% /media/test/opi_root
test@test:~$ Is /media/test/opi_root

bin boot dev etc home Ilib lost+found media mnt opt proc root run

sbin selinux srv sys tmp usr var

3) Then go to the /boet directory of the Linux system burned into the TF card.

test@test:~$ cd /media/test/opi_root/boot/

4) Then copy orangepi_first_run.txt.template to orangepi_first_run.txt. The
orangepi_first run.txt configuration file allows you to configure the development board's
Linux system to automatically connect to a specific Wi-Fi hotspot upon first boot, or to
set a static IP address for the Wi-Fi or Ethernet port.

test@test:/media/test/opi_root/boot$ sudo cp orangepi_first_run.txt.template orangepi_first_run.txt

5) You can open the orangepi_first_run.txt file using the following command, and then

view and modify its contents.

test@test:/media/test/opi_root/boot$ sudo vim orangepi_first run.txt

6) Instructions for using variables in the orangepi_first run.txt file

a. The variable FR_general _delete this file after completion sets whether the
file "orangepi_first run.txt’ is deleted after the first startup. The default value is
1, meaning it is deleted. If set to 0, “orangepi_first run.txt® will be renamed to
‘orangepi_first run.txt.old" after the first startup. Generally, the default value is
sufficient.

b. The variable FR_net_change defaults is used to set whether to change the
default network settings. This must be set to 1; otherwise, all network settings
will not take effect.

c. The variable FR_net_ethernet_enabled controls whether the Ethernet port
configuration is enabled. If you need to set a static IP address for the Ethernet
port, set it to 1.

d. The FR_net_wifi_enabled controls whether Wi-Fi is enabled. If you need to

configure the development board to automatically connect to a Wi-Fi hotspot,
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you must set it to 1. Also note that if this variable is set to 1, the Ethernet port
settings will be disabled. In other words, Wi-Fi and Ethernet cannot be
configured simultaneously (why? Because it's unnecessary...).

e. The variable FR_net wifi_ssid is used to set the name of the Wi-Fi hotspot you
want to connect to.

f.  The variable FR_net_wifi_key is used to set the password for the Wi-Fi hotspot
you want to connect to.

g. The FR_net_use_static variable is used to set whether a static IP address should
be configured for the Wi-Fi or Ethernet port.

h. The FR_net_static_ip variable is used to set the static IP address. Please set it
according to your actual situation.

i. The FR net_static_gateway variable is used to configure the gateway; please
set it according to your specific needs.

7) Below are some specific setup examples:

a. For example, if you want the Linux system on the development board to
automatically connect to a Wi-Fi hotspot after its first boot, you can set it up like
this:

a) Set FR net_change defaults to 1

b) Set FR net wifi_enabled to 1

c) Set FR net_wifi_ssid to the name of the Wi-Fi hotspot you want to connect
to

d) Set FR net wifi_key to the password of the Wi-Fi hotspot you want to

connect to

b. For example, if you want the Linux system on the development board to
automatically connect to a Wi-Fi hotspot upon its first boot, and you want to set
the Wi-Fi IP address to a specific static [P address (so that after the Linux system
boots, you can directly use the set static I[P address to remotely log in to the
development board via SSH without having to check the development board's IP
address through the router's backend), you can set it up like this:

a) Set FR net_change defaults to 1

b) Set FR net wifi_enabled to 1

c) Set FR net_wifi_ssid to the name of the Wi-Fi hotspot you want to
connect to

d) Set FR net wifi_key to the password of the Wi-Fi hotspot you want to

connect to
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e) Set FR net_use static to 1
f) Set FR net_static_ip to the desired IP address
g) Set FR net_static_gateway to the corresponding gateway address

c. For example, if you want the Linux system on the development board to
automatically set the Ethernet port's IP address to the desired static IP address
upon its first boot, you can configure it as follows:

a) Set FR net_change defaults to 1

b) Set FR net_ethernet_enabled to 1

c) Set FR net_use_static to 1

d) Set FR net_static_ip to the desired IP address

e) Set FR net_static_gateway to the corresponding gateway address

8) After modifying the orangepi first run.txt file, you can exit the /boot directory of the
development board's Linux system on the TF card, then unmount the TF card, and then

insert the TF card into the development board to boot.

9) If a static IP address is not configured, you will still need to check the IP address
through the router's admin panel. If a static IP address is configured, you can ping the
configured static IP address from your computer. If the ping is successful, it means the
system has started normally and the network is configured correctly. Then you can use
the configured IP address to remotely log in to the development board's Linux system via
SSH.

After the Linux system on the development board boots up for the first time,
orangepi_first run.txt will be deleted or renamed to orangepi_first run.txt.old.
Even if you reset the orangepi_first run.txt configuration file and then restart the
Linux system on the development board, the configuration in orangepi_first_run.txt
will not take effect again, because this configuration only takes effect on the first

boot after the Linux system is flashed. Please pay special attention to this point.

3. 8. SSH Remote Login to Development Board

Linux systems typically enable SSH remote login by default and allow root user

access. Before logging in via SSH, ensure an Ethernet or Wi-Fi connection is
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established. Then, use the “ip addr’ command or check your router to obtain the

development board's IP address.

3.8. 1. SSH Remote Login to Development Board under Ubuntu
1) Obtain the IP address of the development board

2) Then you can remotely log in to the Linux system using the ssh command.
test@test:~$ ssh orangepi@192.168.1.xxx (It needs to be replaced with the

development board's IP address.)

orangepi@192.168.1.xx's password: ( Enter your password here. The default

password is orangepi. )

Note that the password will not be displayed on the screen while you are
entering it. Please do not assume there is a problem; simply press Enter after

entering the password.

If you receive a connection refused message, as long as you are using an Orange

Pi mirror, please do not suspect that the Orange Pi password is incorrect; instead,

look for other possible causes.

3) The screen after successfully logging into the system is shown in the image below.

orangepi@orangepi:~$ ssh orangepi@l®.31.0.166
orangepi@l0.31.0.166's password:

Welcome to with

System load: 2% Up time: 4 min Local users:

Memory usage: 6% of 7.68G LP:
Usage of /:

: apt upgrade ]

Last login: Wed Mov 5 07:46:16 2025 from 10.31.0.92
orangepi@orangepizero3w:~$

If SSH fails to log in to the Linux system, first check if the development board's
IP address can be pinged. If the ping is successful, you can log in to the Linux system
via serial port or HDMI monitor. Then, enter the following command on the

development board and try connecting again:
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root(@orangepi:~# reset_ssh.sh

If that still doesn't work, please try re-flashing the system.

3.8.2.  SSH Remote Login to Development Board under Windows
1) First, obtain the IP address of the development board.

2) On 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 Settings
c. Then enter the development board's IP address in Remote host
d. Then enter the Linux system username root or orangepi in Specify username
e. Finally, click OK.
e s Rk
V &
. 2. Select SSH =
E 1. Open Session J
3 B B2 & e e @ . =
; SSH Xdm; RDP VNG FTP SFTP  Serial File Shel Browser Mosh Aws 53 WSL
o | Remcta host.* 1421644 3 [ |E-!5;ru'\ e ‘ Pot [2 &

BN Advanced SSH seltings \. Terminal settings 3 Network seftings X\"\alh settings

e Faddressafine cevelopiment bosnd 4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

3. Enter

ok © Cancel

Plesse s, by startng 1

3) Then you will be prompted to enter a password. The default password for both root

and orangepi users is orangepi.

Note that the password will not be displayed on the screen while you are
entering it. Please do not assume there is a malfunction. Just press Enter after you

finish entering it.
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B 192.168.1.36 (root)
Terminal Sessions View Xserver Tools Games Settings Macros Help
B % & <® x ® 8 Y &2 8 & O

Session Servers Tools Games Sessions View Split MulExec Tumneling Packages Settings Help

e User sessions

192.168.1.36 (root)

o~

ELETLTEY

4) The screen after successfully logging into the system is shown in the image below.

B 192.168.1.36 (root)

Terminal Sessions View Xserver Tools Games Settings Macros Help
o = - == o
% R &k B B Y B & F @
Session  Servers  Took  Games  Sessions  View Spit  MultExec Tunneling Packages Setfngs  Help

Quick connect

& t tO®%
[root
o
5 Name
% -
& L S
.cache :
.config ? x11-forwarding : bl ot supported by server)
= i ? DISPLAY :
]
° .bash_histor £ i
£ R » For more 1 ctrl+click on help or visit ou
! .bashrc
.desktop_autalogin
5 .proﬁle
= wviminfo
=
#
a
&

i Bionic with L1

Up time:

: orangepl-config ]

: Tue Oct 13 08:15:30 2020 from 192.168.1.74

root@orangepi:~# I

3.9. How to use ADB

3.9. 1. How to use ADB for networking
1) After the system starts, please execute the following command first.

orangepi@orangepi:~$ sudo /etc/adb_conf.sh

2) Then please confirm that adbd has started.

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQ0O S+ 0:00 grep --color=auto adbd
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3) Then check the IP address of the development board and write it down.

4) Then install the adb tool on your Ubuntu PC.

test@test:~$ sudo apt-get update

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

5) Then use the following command to connect to the network using adb.
test@test:~$ adb connect 192.168.1.xx:5555 ##Please replace the IP address

with the development board's IP address.

* daemon not running; starting now at tcp:5037
* daemon started successfully

connected to 192.168.1.xx:5555

test@test:~$ adb devices

List of devices attached

192.168.1.xx:5555 device

6) Then use the following command to log in to the Linux system on the development
board.
test@test:~$ adb shell

root@orangepizero3w:/# <--- Seeing this prompt indicates that you have

successfully logged into the development board.

7) The command to upload files to the development board using adb is as follows:
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

8) The command to restart the development board using adb is as follows:
test@test:~$ adb reboot

3.9. 2. Connect adb using a Type-C data cable

1) Prepare a USB Type-C data cable. Plug the USB end into the computer's USB port
and the USB Type-C end into the development board's Type-C power connector (see the
image on the right below for the connector location). In this case, the development board
is powered by the computer's USB port, so please ensure that the computer's USB port

can provide sufficient power to drive the development board.
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2) Then run the following command to set the Type-C interface to device mode.

orangepi@orangepi:~$ sudo /etc/adb_conf.sh

3) Then please confirm that adbd has started.

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

4) Then install the adb tool on your Ubuntu PC.
test@test:~$ sudo apt-get update

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

5) Then use the following command to check if the adb device has been recognized.
test@test:~$ adb devices

List of devices attached

e0f9f71bc343c305 device

6) Then use the following command to log in to the Linux system on the development
board.

est@test:~$ adb shell
root@orangepizero3w:/# <--- Seeing this prompt indicates that you have

successfully logged into the development board.

7) The command to upload files to the development board using adb is as follows:
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)
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3.10. HDMI Test

3.10.1. HDMI Display Test
1) Use a Mini HDMI to HDMI cable to connect the Orange Pi development board and
the HDMI monitor.

/
o/

2) If the HDMI monitor outputs an image after booting the Linux system, it means the

Mini HDMI interface is working properly.

Note that many laptops, while equipped with HDMI ports, typically only have
output functionality and lack HDMI input capability. This means that you cannot
display the HDMI output from other devices on the laptop screen.

When connecting the development board's HDMI port to a laptop's HDMI port,
please first confirm that your laptop supports HDMI input.

If there is no display via HDMI, please first check if the HDMI cable is plugged
in securely. After confirming that the connection is correct, you can try a different

screen to see if there is a display.

3.10.2. HDMI to VGA display test

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

b. A VGA cable
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c. A monitor or television that supports a VGA interface.

2) The HDMI to VGA display test is shown below.

When using an HDMI to VGA adapter, no configuration is required for the
development board or its Linux system; only the HDMI port on the development
board needs to display correctly. Therefore, if you encounter problems during
testing, please check the HDMI to VGA adapter, VGA cable, and monitor for issues.

3. 11. Bluetooth Usage Instructions

3.11.1. Testing Methods for Desktop Image
1) First, click the Bluetooth icon in the upper right corner of the desktop.
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Fri 2 Dec, 02:37 [8] G’ EY o} orangepi

2) Then select the adapter
Fri 2 Dec, 02:45 |8] Q}B.n’ﬂ:))cmngepi

@ Tumn Bluetooth Off
| ® Set Up New Device...
~ Send Files to Device...

&) Recent Connections...

%] Local Services...
& Plugins

< Help

[ Exit

3) If the following prompt appears, please select Yes

r Shall bluetooth get enabled automatically? 1

4) Then, in the Bluetooth adapter settings interface, set the Visibility Setting to Always
visible, and then turn it off.

§ Bluetooth Adapters 4+ - X

orangepi

Visibility Setting
Hidden

O Always visible
Temporarily visible

Always
Friendly Name

orangepi

I —

5) Then open the Bluetooth device's configuration interface.
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Fri 2 Dec, 02:50 [p] fy e a}) orangepi

€ Turn Bluetooth Off

@ Set Up New Device...
~ Send Files to Device...

Recent Connections...

0 Adapters...

[%%) Local Services...
P Plugins
<> Help
Exit

6) Click Search to start scanning for nearby Bluetooth devices.

Bluetooth Devices
Adapter Device View Help

Q]

Setup..

Send File

7526.25 KB 0.00 Bjs<

4.55KB 0.008/5 )

7) Then select the Bluetooth device you want to connect to, and right-click to bring up

the operation interface for that Bluetooth device. Select Pair to start pairing. This
demonstration shows pairing with an Android phone.

4 Bluetooth Devices
Adapter Device View Help

q Search ol Setup.

3 - .—" Send File
= OPPO K9 5G
T

Smart phone
B0:46:92:C1:80:08

© connect
Connect To:

¥ Access Point
& Info

& Send note

Eh send a File...

<3568 KB 0.00 B/s b

Rename device...

® remove...

8) During pairing, a pairing confirmation box will pop up in the upper right corner of the
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desktop. Select Confirm to confirm. You will also need to confirm on your phone at this

time.

Fri 2 Dec, 02:53 [ fiy (@ d))orangepi

Bluetooth

Pairing request for:

Xiaomi 125 Pro (44:71:47:09:4F:64)
Confirm value for authentication: 953040

Confirm Deny

9) After pairing with your phone, you can select the paired Bluetooth device, then
right-click and select Send a Fileto start sending a picture to your phone.

Bluetooth Devices 4+ = O X

Adapter Device View Help
Q Search Setup = ~=" Send File

125 Pro

@ connect
Connect To:

@ Network Access Point

nd n

4 Setup...

Rename device... paka aorex @

® Remove...

10) The interface for sending pictures is shown below.

Bluetooth File Transfer

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: /homejorangepi/Pictures/1.png

2% §82.04 KB 114.53 KB/55 25.36 x8° 1.40 ks (@ @)

1 i “15 IJI
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3.11.2. How to use the server version image
1) After entering the system, you can first use the heiconfig command to check if there is

a Bluetooth device node. If it exists, it means that Bluetooth initialization is normal.

orangepi@orangepi:~$ sudo apt update && sudo apt install -y bluez
orangepi@orangepi:~$ hciconfig -a
hci0:  Type: Primary Bus: UART
BD Address: 3E:61:3D:19:0E:52 ACL MTU: 1021:8 SCO MTU: 240:3
UP RUNNING
RX bytes:925 acl:0 sco:0 events:72 errors:0
TX bytes:5498 acl:0 sco:0 commands:72 errors:0
Features: Oxbf Oxff 0x8d Oxfe Oxdb 0x3d 0x7b 0xc7
Packet type: DM1 DM3 DMS5 DH1 DH3 DHS HV1 HV2 HV3
Link policy: RSWITCH SNIFF
Link mode: SLAVE ACCEPT
Name: 'orangepi'
Class: 0x3c0000
Service Classes: Rendering, Capturing, Object Transfer, Audio
Device Class: Miscellaneous,
HCI Version: 5.0 (0x9) Revision: 0x400
LMP Version: 5.0 (0x9) Subversion: 0x400

Manufacturer: Spreadtrum Communications Shanghai Ltd (492)

2) Use bluetoothctl to scan for Bluetooth devices.

orangepi@orangepi:~$ sudo bluetoothctl

[NEW] Controller 10:11:12:13:14:15 orangepizero3w [default]

Agent registered

[bluetooth]# power on #Enable controller

Changing power on succeeded

[bluetooth]# discoverable on #Set the controller to be discoverable.
Changing discoverable on succeeded

[CHG] Controller 10:11:12:13:14:15 Discoverable: yes

[bluetooth]# pairable on  #Configure the controller to be pairable.
Changing pairable on succeeded

[bluetooth]# scan on #Start scanning for nearby Bluetooth devices
Discovery started

[CHG] Controller 10:11:12:13:14:15 Discovering: yes
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[NEW] Device 76:60:79:29:B9:31 76-60-79-29-B9-31

[NEW] Device 9C:2E:A1:42:71:11 /NKFHL

[NEW] Device DC:72:9B:4C:F4:CF orangepi

[bluetooth]# scan off #Once you've scanned for the Bluetooth device you want
to connect to, you can stop scanning. Then, note down the Bluetooth device's MAC
address. In this test, the Bluetooth device is an Android phone with the Bluetooth
name "orangepi" and its corresponding MAC address is DC:72:9B:4C:F4:CF.
Discovery stopped

[CHG] Controller 10:11:12:13:14:15 Discovering: no

[CHG] Device DC:72:9B:4C:F4:CF RSSI is nil

3) Once the desired device is detected, pairing can proceed. Pairing requires the device's
MAC address.

[bluetooth]# pair DC:72:9B:4C:F4:CF #Pair using the MAC address of the
scanned Bluetooth device.

Attempting to pair with DC:72:9B:4C:F4:CF

[CHG] Device DC:72:9B:4C:F4:CF Connected: yes

Request confirmation

[leebIm[agent] Confirm passkey 764475 (yes/no): yes #Enter "yes" here; you'll also
need to confirm on your phone.

[CHG] Device DC:72:9B:4C:F4:CF Modalias: bluetooth:vO010Fp107Ed1436

[CHG] Device DC:72:9B:4C:F4:CF UUIDs: 0000046a-0000-1000-8000-00805f9b34fb
[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: yes

[CHG] Device DC:72:9B:4C:F4:CF Paired: yes

Pairing successful  #Pairing successful

[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: no

[CHG] Device DC:72:9B:4C:F4:CF Connected: no

4) After successful pairing, the phone's Bluetooth interface will display as shown below.
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< BF

%ﬂ?ﬁ.\ fdioplin: SRR v «©
REEMR orangepi
MRS

EERMIRE

() orangepi mmm 3

5) Connecting Bluetooth devices requires installing the pulseaudio-module-bluetooth

package and then starting the pulseaudioservice.

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt -y install pulseaudio-module-bluetooth

orangepi@orangepi:~$ pulseaudio --start

6) Methods for connecting Bluetooth devices

orangepi@orangepi:~$ sudo bluetoothctl
Agent registered
[bluetooth]# paired-devices #View the MAC address of paired Bluetooth

devices

Device DC:72:9B:4C:F4:CF orangepi

[bluetooth]# connect DC:72:9B:4C:F4:CF  #Connect Bluetooth devices using
MAC address

Attempting to connect to DC:72:9B:4C:F4:CF

[CHG] Device DC:72:9B:4C:F4:CF Connected: yes

Connection successful

[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: yes

[CHG] Controller 10:11:12:13:14:15 Discoverable: no

[orangepi]# #The appearance of this prompt indicates a successful

connection.

7) After connecting the Bluetooth device, the Android phone's Bluetooth configuration

interface will show a notification that audio for calls and media has been connected.
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3. 12. USB Interface Test

The number of USB ports can be expanded by connecting a USB hub.

3.12. 1. USB Interface Expansion Description
As shown in the image below, the development board has two Type-C USB ports,
which cannot be directly connected to USB Type-A devices such as mice and keyboards.

Note that only the left Type-C port supports power supply.

=
-5
-
-
-
-
-
5|
-
|

NY = '.E
“rﬂﬂﬁﬂ-ﬂﬂﬂ.ﬁﬂ

m UW DA B S NS T s 's w

@l

You can prepare a Type-C to USB cable as shown in the picture below, insert one end
of the Type-C interface into the Type-C interface of the motherboard, and then connect
the other end to USB devices such as mouse and keyboard. If you feel that one USB

interface is not enough, you can also use a USB hub to expand multiple USB interfaces.
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3.12.2. Test connecting a USB mouse or keyboard
1) Plug the USB keyboard into the USB port of the Orange Pi development board.

2) Connect the Orange Pi development board to an HDMI monitor.

3) If the mouse or keyboard functions normally in the operating system, it means the
USB port is working properly (the mouse can only be used in desktop versions of the

system).

3.12.3. Test connecting USB storage devices
1) First, insert the USB flash drive or USB external hard drive into the USB port of the

Orange Pi development board.

2) Execute the following command. If you see the output of sdX, the USB drive has been

successfully recognized.

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

8 0 30044160 sda

8 1 30043119 sdal

3) You can use the mount command to mount the USB drive to /mnt, and then you can
view the files on the USB drive.

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

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

4) After mounting, you can use the df -h command to check the USB drive's capacity

usage and mount point.
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orangepi@orangepi:~$ df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt

3.12.4. USB Ethernet Card Test
1) The following are the USB Ethernet adapters that have been tested and are currently

working. The RTL8153 USB Gigabit Ethernet adapter works correctly when plugged into
the USB 2.0 Host port on the development board, but the speed does not reach gigabit

speeds. Please note this.

Serial Number Model
1 RTL8152B USB 100Mbps network card
2 RTL8153 USB Gigabit network card

2) First, insert the USB network adapter into the USB port of the development board.
Then, insert a network cable into the USB network adapter, ensuring that the network
cable can access the internet. If you can see the following log information using the

dmesg command, it means that the USB network adapter is being recognized normally.

orangepi@orangepi:~$ dmesg | tail
121.985016] usb 3-1: USB disconnect, device number 2
126.873772] sunxi-ehci 5311000.ehci3-controller: ehci_irq: highspeed device connect
127.094054] usb 3-1: new high-speed USB device number 3 using sunxi-ehci
127.357472] usb 3-1: reset high-speed USB device number 3 using sunxi-ehci
127.557960] r8152 3-1:1.0 ethl: v1.08.9
127.602642] r8152 3-1:1.0 enx00e04¢362017: renamed from eth1
127.731874] IPv6: ADDRCONF(NETDEV_UP): enx00e04c362017: link is not ready
127.763031] IPv6: ADDRCONF(NETDEV_UP): enx00e04c362017: link is not ready
129.892465] r8152 3-1:1.0 enx00e04¢362017: carrier on

129.892583] 1Pv6: ADDRCONF(NETDEV_CHANGE): enx00e04¢362017: link

becomes ready

[
[
[
[
[
[
[
[
[
[

3) Then, you can use the ifconfig command to see the USB network adapter's device

node and the automatically assigned IP address.

orangepi@orangepi:~$ sudo ifconfig

eth1: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.177 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::6811:d293:4bc5:e9fd prefixlen 64 scopeid 0x20<link>
ether 00:€0:4¢:36:20:17 txqueuelen 1000 (Ethernet)
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RX packets 1849 bytes 134590 (134.5 KB)
RX errors 0 dropped 125 overruns 0 frame 0
TX packets 33  bytes 2834 (2.8 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

4) The command to test network connectivity is as follows (note that ethl needs to be

replaced with the actual network device).

orangepi@orangepi:~$ ping www.baidu.com -I eth1

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 tt]I=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

3.12.5. USB Camera Test

1) First, plug the USB camera into the USB port of the Orange Pi development board.

2) Then, using the Ismod command, you can see that the kernel has automatically loaded

the following modules.

orangepi@orangepi:~$ Ismod
Module Size Used by
uvcvideo 106496 0

3) The device node information for the USB camera can be seen using the v412-ctl

command as /dev/video0

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y v4l-utils
orangepi@orangepi:~$ v4l2-ctl --list-devices

IUSB 2.0 Camera (usb-sunxi-ehci-1):

/dev/video0

Note that the 'l' in v412 is a lowercase letter 'l', not the number '1'.
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Also, the video number is not always video0; please refer to what you actually
see.

4) Use fswebcam to test the USB camera

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 a picture.
a) The -d option specifies the device node for the USB camera.
b) --no-banner removes the watermark from the photo.
¢) The -r option specifies the photo resolution.
d) The -S option sets the number of preceding frames to skip.

e) ./image.jpg sets the name and path of the generated photo.

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \

--no-banner -r 1280x720 -S S ./image.jpg

c. On a server-side Linux system, after taking photos, you can use the ‘scp’

command to transfer the photos to an Ubuntu PC for mirroring and viewing.

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 desktop Linux systems, captured images can be viewed directly via an HDMI

monitor.

5) Use mjpg-streamer to test the USB camera
a. Download mjpg-streamer
a) Download link from Github:

orangepi@orangepi:~$ git clone https://github.com/jacksonliam/mjpg-streamer

b) The download address for the Gitee mirror is:

orangepi@orangepi:~$ git clone https://gitee.com/leeboby/mjpg-streamer

b. Install dependent software packages

a) Ubuntu System

orangepi@orangepi:~$ sudo apt-get install -y cmake libjpeg8-dev
b) Debian System

orangepi@orangepi:~$ sudo apt-get install -y cmake libjpeg62-turbo-dev

c. Compile and install mjpg-streamer

orangepi@orangepi:~$ cd mjpg-streamer/mjpg-streamer-experimental
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orangepi(@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ make -j4

orangepi(@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ sudo make install

d. Then enter the following command to start mjpg_streamer

Note that the video number is not necessarily video(; please refer to what you

actually see.

orangepi@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ export LD_LIBRARY_PATH=.

orangepi@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ sudo ./mjpg_streamer -i "./input_uve.so -d \

dev/video( -u -f 30" -0 "./output_http.so -w ./ www"

e. Then, in the browser of an Ubuntu PC, Windows PC, or mobile phone on the
same local network as the development board, enter [the development board's

IP address: 8080] to see the video output from the camera.

o @ € & rema et |*=—— Enter the IP address and 8080 port number of the developrm@nt board
in the browser

Stream

3. 13. Temperature Sensor

1) The A733 contains multiple temperature sensors, which can be accessed through the
system-provided /sys/class/thermal/thermal zoneX interface, among which:
a. type: Indicates the sensor type (e.g., CPU, GPU, DDR, etc.)

b. temp: Represents the temperature value (in millidegrees Celsius, which needs to
be divided by 1000).

2) The system also provides the check temp.sh script, which can list all temperature

sensors and their corresponding temperatures at once:
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orangepi@orangepi:~$ check temp.sh

ZONE TYPE TEMP(°C)
thermal zone5 cpul idle zone 48.
thermal zone3 cpul thermal zone 48.
thermal zonel ddr thermal zone 48.

thermal zoneb cpub idle zone 48.
thermal zone4 gpu thermal zone 48.C
thermal zoneb® cpub thermal zone 47.
thermal zone2 npu thermal zone 47.
thermal zone7 skin_zone 33,
orangepi@orangepi:~$

3. 14. 40 Pinout of the Interface

1) Please refer to the silkscreen diagram on the Orange Pi Zero 3w development board

for the pin order of the 40-pin interface.

£3

Pin 40 Pin 2

2) The functions of the 40-pin interface pins on the development board are shown in the
table below.

= A5E £ AhsEE £ Athiie GPIO [cP10FS]SIMES [ SIMFS [cPI0FFS] GPIO = M EE £ AR
3.3V 1 2 ov
TWIO—SDA PB3 35 3 4 ov
TWI0-SCK PB2 34 9 6 GHD
PYHO—0 PB4 36 ¥ B 41 PB9 UARTO-TX
GHD o 10 42 PE10 UARTO-RX
UARTZ2-TX PBO 32 11 12 37 PBS
UARTZ2-RX PB1 33 13 14 GHD
PE11 139 15 16 354 PL2 UART7-TX
3.3V 17 18 355 PL3 UART7-RX
TNI2-5DA SPI3-NOSI PE2 130 19 20 GHD
TWI3-SCK SPI3-NISO PE3 131 21 22 96 PDO
UART6-RX TWI2-5CK SPI3—CLE PEL 129 23 24 128 PEO SPI3-C50 UART6-TX
GHD 25 26 132 PE4 SPI3-CS1 T¥I3-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 BT PD1 P¥HO-1
PYNO-3 FD3 99 33 34 GHD
PYNO-8 PB& 38 35 36 98 FD2 P¥HO-2
PYNO—4 PD4 100 37 38 40 PE8 T¥I1-SDA
GHD 39 40 39 PBY7 T¥I1-SCL PY¥INO-9

3) The 40-pin interface has a total of 28 GPIO ports, and the voltage of all GPIO ports is
3.3W.
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3. 15. Method for installing wiringOP

Note that wiringOP is pre-installed in the Linux image released for Orange Pi.
Unless the wiringOP code is updated, there is no need to download, compile, and

install it again; you can use it directly.

The compiled wiringOP deb package is located in orangepi-build at the
following path:
orangepi-build/external/cache/debs/arm64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you see the
following output, it means that wiringOP has been pre-installed and can be used
normally.

orangepi@orangepizero3w:~$ gpio readall
FASVEL |
| Mode | V | Physical | V | Mode
T N

|
| ©
OFF | ©
PWMO -0 OFF | ©
GND |
PBO | ALT14 |
PB1 | ALT14 |
PEQ OFF |
3.3V ;
MOSI.3 OFF |
MISO.3 |
SCLK.3 OFF |
GND |
PL5 |
PE12 |
PE13 |
PD3 |
PB6 i
PD4 |
[

OFF
OFF
OFF

OFF

OFF

[
[l
[
[
[l
[
[
Il
[
[l
[
[
[l
[
[
I
[
[ OFF

0
0
[ | @

R R & e T
Mode | V | Physical | V | Mode
ZERO3W +---+

1) Download the wiringOP code

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
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Note that you need to download the wiringOP next branch of the source code;
please don't forget the "-b next’ parameter.

If you encounter problems downloading the code from GitHub, you can directly
use the wiringOP source code included in the Linux mirror, located at:

/usr/sre/wiringOP.

2) Compile and install wiringOP

orangepi@orangepi:~$ c¢d wiringOP
orangepi@orangepi:~/wiringOP$ sudo ./build clean

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

3) The output of the gpio readall command is as follows

orangepi@orangepizero3w:~$ gpio readall
+---+ ZERO3W
| GPIO | wPi | Mode | V | Physical | V | Mode
e ks i A P

| 8 I
0 4

0
0

ALT14
ALT14
OFF

OFF

OFF
OFF
OFF
OFF

I
|
|
|
|
|
|
|
I
|
|
I
|
I
|
|
OFF |

+
I
I
|
I
I
I
i
I
I
I
|
I
I
I
I
I
I
I
|
I

+
| I I
I I [
| I [
| I | @ |
| I | @ |
| I | @ |
| I [
| l | © |
| I | @ |
I OFF | [
| OFF | | @ |
| I | @ |
I I | @ |
| I | @ |
I I [
| l | '@ ]
| I [
I I | @ |
| I | @ |
I I | @ |

e s & A S 3
Mode | V | Physical | V | Mode
ZERO3W

3. 16. 40-pin interface GPIO, 12C, UART, SPI and PWM testing

3.16.1. 40-pin GPIO port test
1) The following example demonstrates how to set the high and low levels of a GPIO
port, using pin 7 (corresponding to GPIO PB4, wPi number 2).
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orangepi@orangepizero3w:~$ gpio readall
ZERO3W +---+
| V| Physical | V |
e I S

1
3

2) First, set the GPIO port to output mode. The third parameter requires the input wPi

serial number corresponding to the pin.

orangepi@orangepi:~/wiringOP$ gpio mode 2 out

3) Then set the GPIO port output to low level. After setting, you can use a multimeter to
measure the voltage value of the pin. If it is OV, it means that the low level setting was

successful.

orangepi@orangepi:~/wiringOP$ gpio write 2 0

Using GPIO ReadAll, we can see that the value (V) of pin 7 has changed to 0.

orangepl@orangepizero3w:~5%$ gpio readall

ZERO3W
| V| Physical | V |
et PR o T T

>
I : IR
I 8

I

I

GND

4) Then set the GPIO port to output a high level. After setting it, you can use a
multimeter to measure the voltage value of the pin. If it is 3.3V, it means that the high

level has been set successfully.

orangepi@orangepi:~/wiringOP$ gpio write 2 1

Using GPIO ReadAll, we can see that the value (V) of pin 7 has changed to 1.

ZERO3W
| V | Physical | V |
e R A,

5) The configuration method for other pins is similar; simply modify the wPi serial
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number to match the corresponding pin serial number.

3.16.2. 40 Method for setting pull-up/pull-down resistors for GPIO pin
1) The following example demonstrates how to set the pull-up and pull-down resistors of
a GPIO port, using pin 7 (corresponding to GPIO PB4, wPi serial number 2) as an

example.

orangepi@orangepizero3w:-
ZERO3W
Physical

i
+
I
I
|
:

BWMG-0
GND

2) First, you need to set the GPIO port to input mode. The third parameter requires the

wPi serial number corresponding to the pin.

orangepi@orangepi:~/wiringOP$ gpio mode 2 in

3) After setting it to input mode, execute the following command to set the GPIO port to
pull-up mode.

orangepi@orangepi:~/wiringOP$ gpio mode 2 up

4) Then enter the following command to read the level of the GPIO port. If the level is 1,

it means that the pull-up mode is set successfully.

orangepi@orangepi:~/wiringOP$ gpio read 2
1

5) Then execute the following command to set the GPIO port to pull-down mode.

orangepi@orangepi:~/wiringOP$ gpio mode 2 down

6) Then enter the following command to read the level of the GPIO port. If the level is 0,

it means that the pull-down mode is set successfully.

orangepi@orangepi:~/wiringOP$ gpio read 2
0

3.16. 3. 40 pin SPI test
1) As shown in the figure below, the SPI available for Orange Pi Zero 3w is SPI3.
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RAEe EmaE SR cPI0 P10 S[EIMES[SIMFS[cPI0fFS]  cPIo EAN® Emfa
3.3V 1 2 av
TWIO—SDA PE3 35 3 4 5¥
TWIO—SCE PBE2 34 5 6 GHD
PYHO-0 PB4 36 T 8 41 PES UARTO-TX
GHD 9 10 42 PB10 UARTO-RX
UART2-TX PBO 32 11 12 37 PBS
UART2-RX PB1 33 13 14 GHD
PE11 139 455 16 394 PL2 UARTT-TX
3.3V 1T 18 395 PL3 UARTT-RX
TWI2-SDA SPI3-MOSI PE2 130 18 20 GHD
TWI3-SCK SPI3-NISO PE3 131 21 22 96 PDO
UART6-RX TWI2-SCK SPI3-CLK PE1 170 23 24 128 PEO SPI3-CS0 UARTE-TX
GHD 25 26 132 PE4 SPI3-CS51 TWI3-SDa
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 97 PD1 P¥IO—1
P¥HO-3 PD3 99 33 34 GHD
PY¥HO-8 PE6 38 35 36 98 PD2 PYIO-—2
P¥HO—4 PD4 100 37 38 40 PE8 T¥I1-SDA
GHD 39 40 39 PBT T¥I1-SCL PWHO-9

2) The pins corresponding to SPI3 in the 40-pin configuration are shown in the table
below.

SPI3 corresponds to 40 pins

MOSI PIN 19

MISO PIN 21

CLK PIN 23

CSo PIN 24

CS1 PIN 26

3) In Linux systems, the SPI interface on the 40-pin connector is disabled by default and
needs to be manually enabled to be used. Detailed steps are as follows:
a. First, run orangepi-config. Regular users should remember to grant sudo

privileges.

orangepi@orangepi:~$ sudo orangepi-config
b. Then Select System

Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

< Exit >

< UK >

c. Then Select Hardware
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System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

ardwareTogg'Le hardware configuration: UART, I2C, etc.

SH econflgure daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux
Desktop Disable desktop or change login type

e < Back >

d. Then use the arrow keys on the keyboard to navigate to the location shown in the

image below, and then use the spacebar to select the open SPI configuration.

I ) pi3-cso-csi-spidey ||

e. Then select <Save> to save.

- |

< Have > < Back >

f.  Then select <Back>

l

< save >  DEITEE

g. Then select <Reboot> to restart the system and make the configuration take
effect.

Applying changes

Reboot to enable new features?

BRETIME <Cancel>

4) Next, check if the spidevx.x device node exists in the Linux system. If it does, it

means the SPI configuration has taken effect.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev3.0

5) Without shorting the mosi and miso pins of SPI3, the output of spidev_test is shown

below. It can be seen that the TX and RX data are inconsistent.
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orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev3.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | oo

6) Then short the mosi and miso pins of SPI3 and run spidev_test. The output is as

follows. You can see that the sent and received data are the same.

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev3.0
spi mode: 0x0

bits per word: 8
max speed: 500000 Hz (500 KHz)
TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

3.16.4. 40 pinI2C test

1) As shown in the figure below, the Orange Pi Zero 3w has four i2c buses available:
12¢0, i2¢1, 12¢2 and i2¢3.

= A5E £ AhsEE £ Athiie GPIO [cP10FS]SIMES [ SIMFS [cPI0FFS] GPIO = M EE £ AR
3.3V 1 2 ov
TWIO—SDA PB3 35 3 4 ov
TWI0-SCK PB2 34 9 6 GHD
PYHO—0 PB4 36 ¥ B 41 PB9 UARTO-TX
GHD o 10 42 PE10 UARTO-RX
UARTZ2-TX PBO 32 11 12 37 PBS
UARTZ2-RX PB1 33 13 14 GHD
PE11 139 15 16 354 PL2 UART7-TX
3.3V 17 18 355 PL3 UART7-RX
TNI2-5DA SPI3-NOSI PE2 130 19 20 GHD
TWI3-SCK SPI3-NISO PE3 131 21 22 96 PDO
UART6-RX TWI2-5CK SPI3—CLE PEL 129 23 24 128 PEO SPI3-C50 UART6-TX
GHD 25 26 132 PE4 SPI3-CS1 T¥I3-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 BT PD1 P¥HO-1
PYNO-3 FD3 99 33 34 GHD
PYNO-8 PB& 38 35 36 98 FD2 P¥HO-2
PYNO—4 PD4 100 37 38 40 PE8 T¥I1-SDA
GHD 39 40 39 PBY7 T¥I1-SCL PY¥INO-9

2) The pins corresponding to the four I2C bus groups in the 40-pin configuration are

shown in the table below.

12C bus SDA corresponds to | SCL corresponds to | dtbo corresponding
40 pins 40 pins configuration
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12C0 PIN 3 PIN § i2¢0
12C1 PIN 38 PIN 40 i2cl
12C2 PIN 19 PIN 23 i2c2
12C3 PIN 26 PIN 21 i2¢3

3) In Linux systems, the 12C port on pin 40 is disabled by default and needs to be
manually enabled to function. Detailed steps are as follows:

a. First, run orangepi-config. Regular users should remember to grant sudo

privileges.

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

etwork Wired, wireless, Bluetooth, access point
5 Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources
< K > < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

UART, I2C, etc.ji

Run apt update & apt upgrade
F Install ZSH with plugins and tmux
Dnskkap Disable desktop or change login type

< [K > < Back >

d. Then use the arrow keys on your keyboard to navigate to the location shown in
the image below, and then use the spacebar to select the open 12C configuration.
[ 1 1i2cO
[ 1 i2cl
[ 1 i2c2
[ 1 i2c3
e. Then select <Save> to save.
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e |

< Have >| < Back >

f.  Then select<Back>

|

< Save > < [Hack >

g. Then select <Reboot> to restart the system and make the configuration take
effect.

Reboot to enable new features?

FREEEIS <Cancels

4) After booting the Linux system, first confirm that there are 12C device nodes under
/dev.

orangepi@orangepi:~$ Is /dev/i2c-*

dev/i2e-0 /dev/i2c-1  /dev/i2e-13 /dev/i2c-15 /dev/i2c-2 /dev/i2c-20
dev/i2c-3 /dev/i2¢-5 /dev/i2e-7 /dev/i2ce-8 /dev/i2¢-9

5) Then start testing I2C. First, install i2c-tools.

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y i2c-tools

6) Then connect an I2C device to the 12C pin of the 40-pin connector.

Please select the S5V and 3.3V pins according to the specific 12C device, as

different 12C devices may require different voltage values.

7) Then use the i2cdetect -y command. If the address of the connected I2C device can be

detected, it means that 12C is working normally.

orangepi@orangepi:~$ sudo i2cdetect -y -r 0 #12c0 commands
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orangepi@orangepi:~$ sudo i2cdetect -y -r 1 #12c1 commands
orangepi@orangepi:~$ sudo i2cdetect -y -r 2 #12¢2 commands
orangepi@orangepi:~$ sudo i2cdetect -y -r 3 #12¢3 commands

3.16.5. 40 pin UART test
1) As shown in the table below, the Orange Pi Zero 3w can use three UART buses:
UART?2, UART6, and UART7.

B AT HE B A& 8 Aiie GPIO [cPI0 &S] SIMES [5IMFS [cPI0F 5] GPIO B A HE B Ahig
3.3V 1 2 5V
THIO—SDA PE3 35 3 4 5V
THIO-SCK PE2 34 5 6 GHD
PYIL0O—0 PB4 36 7 8 41 PE9 UARTO-TX
GHD 9 10 42 PE10 UARTO-RX
UARTZ-TX PEO 32 11 12 37 PBS
UARTZ-RX PB1 a3 13 14 GHD
PE11 139 15 16 354 PL2 UART7-IX
3.3V 17 18 355 PL3 UART7-RX
TWNIZ-5SDA SPI3-NOSI PE2 130 19 20 GHD
TWI3-5CK SPI3-NISO PE3 131 21 22 96 FDO
UARTE-RX TWI2-5CK SPI3—CLK PE1 129 23 24 128 PEO SPI3-CS0 UART6-TX
GHD 25 26 132 PE4 SPI3—CS1 TNI3-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 97 PD1 P¥HO-1
P¥IL0—3 PD3 99 33 34 GHD
PYIL0-8 PE6 38 35 36 98 PD2 PYHO-2
P¥I0—4 PD4 100 37 38 40 PB8 T¥I1-SDA
GHD 39 40 39 PBY TWI1-SCL P¥I0-9

2) The pins corresponding to the three UART bus groups in the 40-pin configuration are

shown in the table below.

UART BUS RX corresponds to TX corresponds to | dtbo corresponding
40 pin 40 pins configuration
UART2 PIN 13 PIN 11 uart2
UART6 PIN 23 PIN 24 uarté6
UART7 PIN 18 PIN 16 uart7

3) In Linux systems, the UART pin 40 is disabled by default and needs to be manually
enabled to be used. Detailed steps are as follows:
a. First, run orangepi-config. Regular users should remember to grant sudo

privileges.

orangepi@orangepi:~$ sudo orangepi-config
b. Then Select System

Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

IU’"OZE

< QUK 3] < Exit >
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c. Then Select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

! econflgure daemon
Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux
Desktop Disable desktop or change login type

e < Back >

ardwareTogg'Le hardware configuration: UART, I2C, etc.

d. Then use the arrow keys on your keyboard to navigate to the location shown in

the image below, and then use the spacebar to select the open UART

configuration.

[ 1 uwart2

[ 1 uarté

[ 1 uart?
e. Then select <Save> to save.

= =

< Have > < Back >

f.  Then Select <Back>

| < Save > < [Hack >

g. Then select <Reboot> to restart the system and make the configuration take

effect.
Applying changes

Reboot to enable new features?

BRETIME <Cancel>

4) After entering the Linux system, first check if a UART device node exists under /dev.

orangepi@orangepi:~$ Is /dev/ttyS*
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/dev/ttySO /dev/ttyS1  /dev/ttyS2 /dev/ttyS6 /dev/ttyS7

5) Then start testing the UART interface. First, use DuPont wires to short-circuit the
RX and TX pins of the UART interface to be tested.

6) Use the gpio serial command to test the loopback function of the serial port as shown

below. If you see the following printout, it means the serial communication is normal.

Note that in the command gpio serial /dev/ttySx, the last 'x' needs to be replaced

with the serial number of the corresponding UART device node.

orangepi@orangepi:~$ gpio serial /dev/ttySx

Out: 0: > 0
Out: 1: >

Out: 2: > 2
Out: 3: > 3°C

3.16.6. Methods for testing PWM using /sys/class/pwm/
1) As shown in the table below, the Orange Pi Zero 3w has 7 available PWM channels:
pwmO 0, pwmO_ 1, pwmO 2, pwmO 3, pwmO 4, pwmO_8, and pwmO_9.

B AT HE B A& 8 Aiie GPIO [cPI0 &S] SIMES [5IMFS [cPI0F 5] GPIO B A HE B Ahig
3.3V 1 2 5V
THIO—SDA PE3 35 3 4 5V
THIO-SCK PE2 34 5 6 GHD
PYIL0O—0 PB4 36 7 8 41 PE9 UARTO-TX
GHD 9 10 42 PE10 UARTO-RX
UARTZ-TX PEO 32 11 12 37 PBS
UARTZ-RX PB1 a3 13 14 GHD
PE11 139 15 16 354 PL2 UART7-IX
3.3V 17 18 355 PL3 UART7-RX
TWNIZ-5SDA SPI3-NOSI PE2 130 19 20 GHD
TWI3-5CK SPI3-NISO PE3 131 21 22 96 FDO
UARTE-RX TWI2-5CK SPI3—CLK PE1 129 23 24 128 PEO SPI3-CS0 UART6-TX
GHD 25 26 132 PE4 SPI3—CS1 TNI3-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 97 PD1 P¥HO-1
P¥IL0—3 PD3 99 33 34 GHD
PYIL0-8 PE6 38 35 36 98 PD2 PYHO-2
P¥I0—4 PD4 100 37 38 40 PB8 T¥I1-SDA
GHD 39 40 39 PBY TWI1-SCL P¥I0-9

2) The pins corresponding to PWM in the 40-pin configuration are shown in the table

below.
PWM bus Corresponding to 40 | dtbo corresponding
pins configuration
PWMO0-0 Pin 7 pwm0
PWMO0-1 Pin 32 pwml
PWMO-2 Pin 36 pwm2
PWMO0-3 Pin 33 pwm3
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PWMO0-4 Pin 37 pwm4
PWMO0-8 Pin 35 pwm$
PWMO0-9 Pin 40 pwm9

3) In Linux systems, the PWM in the 40-pin connector is disabled by default and needs

to be manually enabled to be used. Detailed steps are as follows:

a. First, run orangepi-config. Regular users should remember to grant sudo
privileges.

orangepi@orangepi:~$ sudo orangepi-config
b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings
Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install
Help Documentation, support, sources
< K > < Exit >

c. Then select Hardware

System settings 7

Bootenv Edit boot environment
CPU Set CPU speed and governor

o

Anpnolince om n he _ne 0

_ardwareTogg'Le hardware configuration: UART, I2C, etc.

SH econfigure daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

< [K > < Back >

d. Then use the arrow keys on your keyboard to navigate to the location shown in

the image below, and then use the spacebar to select the open PWM
configuration.
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T2ooTOUTTTD
o I

[ p— f— p— p— f— p— f— fo— | o—
o el e ] At el s

T
: 3

e. Then select <Save> to save.

L - 100%
S < Back =

f.  Then select <Back>

L 100%

< Save > < [fack >|

g. Then select <Reboot> to restart the system and make the configuration take
effect.

Eeboot to enable new features?

<Cancel>

4) After restarting, you can start the PWM test.

The following commands should be executed as the root user.

a. Entering the following command in the command line will make pwmO output a

50Hz square wave.

root@orangepi:~# echo 0 > /sys/class/pwm/pwmchip0/export

root@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm0/duty cycle
root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm0/enable

b. Entering the following command in the command line will make the PWM1

output a 50Hz square wave.
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root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm1/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm1/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm1/enable

c. Entering the following command in the command line will make the PWM?2

output a 5S0Hz square wave.

root(@orangepi:~# echo 2 > /sys/class/pwm/pwmchip0/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm2/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm2/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip(0/pwm?2/enable

d. Entering the following command in the command line will make the PWM3

output a 5S0Hz square wave.

root(@orangepi:~# echo 3 > /sys/class/pwm/pwmchip0/export
root@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm3/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm3/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm3/enable

e. Other PWM testing methods are similar and will not be elaborated here.

171mVv
50.00Hz

CH1/3.02V  50.0013Hz

20225045186 11:38)

eSS 2
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3. 17. How to install and use wiringOP-Python

wiringOP-Python is a Python version of the wiringOP library, used to
manipulate hardware resources such as GPIO, 12C, SPI, and UART on the

development board within Python programs.

Also note that all the commands below are performed under the root user.

3.17. 1. Installation method of wiringOP-Python
1) First, install the dependency packages.

root(@orangepi:~# sudo apt-get update

root(@orangepi:~# sudo apt-get -y install git swig python3-dev python3-setuptools

2) Then use the following command to download the source code of wiringOP-Python.

Note that the git clone --recursive command below will automatically download
the wiringOP source code, as wiringOP-Python depends on wiringOP. Please ensure

that the download process does not encounter errors due to network issues.

If you encounter problems downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image, located at:

/usr/sre/wiringOP-Python.

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next

root@orangepi:~# c¢d wiringOP-Python

root@orangepi:~/wiringOP-Python# git submodule update --init --remote

3) Then use the following command to compile wiringOP-Python and install it onto the

Linux system of the development board.

root@orangepi:~# c¢d wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i

root@orangepi:~/wiringOP-Python# sudo python3 setup.py install

4) Then enter the following command. If helpful information is output, it means
wiringOP-Python is installed successfully. Press the q key to exit the help information

interface.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"
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Help on module wiringpi:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

5) The steps to test whether wiringOP-Python is installed successfully in the Python
command line are as follows:

a. First, use the python3 command to enter the Python 3 command-line mode.

root(@orangepi:~# python3

b. Then import the wiringpi Python module.

>>> import wiringpi;

c. Finally, enter the following command to view the help information for

wiringOP-Python. Press the q key to exit the help information interface.

>>> help(wiringpi)

Help on module wiringpi:

NAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

CLASSES

builtins.object
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GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.17.2. 40-pin GPIO port test

Like wiringOP, wiringOP-Python can also determine which GPIO pin to
operate by specifying the wPi number. Since wiringOP-Python does not have a
command to view the wPi number, the correspondence between the board's wPi
number and the physical pin can only be viewed through the gpio command in
wiringOP.

orangepi@orangepizero3w:~$ gpio readall
ZERO3W +---+
Mode | V | Physical | V | Mode
T N

| 8 I
0

0

PWMO-0 0
GND
PBO
PB1
PE9
3.3V
MOSI.3

I
I
l
I
| AR p.
I
I
l
!
I
MISO.3 |
I
l
I
I
l
I
I
l
I

OFF

OFF
OFF

SCLK.3
GND
PL5

PE12
PE13
PD3
PB6
PD4

OFF
OFF
OFF

OFF

OFF
OFF

R I & I
Mode | V | Physical | V | Mode
+---+ ZERO3W

I
[
[
| © |
| @ |
| @ |
[
| '@ ]
| @ |
[
| | OFF
| @ |
| @ |
| @ |
[
| © |
I
| @ |
| @ |
| e |

0]
0
0

1) The following example uses pin 7—corresponding to GPIO PB4 and wPi number 2—
to demonstrate how to set the high and low levels of a GPIO port.
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orangepi@orangepizero3w:-$ gpio readall
PA I EL]
V | Physical

BYWMO- 0
GND

2) The steps for testing directly using commands are as follows:
a. First, set the GPIO port to output mode. The first parameter of the pinMode
function is the wPi serial number corresponding to the pin, and the second

parameter is the GPIO mode.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1O.OUTPUT) ; "

b. Then set the GPIO port output to low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is OV, it means that the

low level setting was successful.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting it, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3V, it means that the

high level setting was successful.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; \
from wiringpi import GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps for testing in the Python 3 command line are as follows:

a. First, use the python3 command to enter the Python 3 command-line mode.

root(@orangepi:~# python3

b. Then import the wiringpi Python module.

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port to output mode. The first parameter of the pinMode
function is the wPi number corresponding to the pin, and the second parameter is
the GPIO mode.
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>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP10.OUTPUT)

d. Then set the GPIO port output to low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is OV, it means that the
low level setting was successful.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port output to high level. After setting it, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3V, it means that the
high level setting was successful.
>>> wiringpi.digitalWrite(2, GP10.HIGH)

4) For setting GPIO high and low levels in Python code using wiringOP-Python, please
refer to the blink.py test program in the examples. The blink.py test program will
continuously change the voltage of all 40 GPIO pins on the development board.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py

3.17.3. 40-pin SPI test
1) As shown in the figure below, the SPI available for Orange Pi Zero 3w is SPI3.

£ AhE £ Ase = AhsEg GPIO [cPI0ES[EIMEFS [SIMEFS [cPI0FS GPIO £ A £ FTEE
3.3V 1 & av
T¥IO-—SDA PR3 39 3 4 av
TWIO-SCEK PB2 34 9 6 GHD
P¥HO-0 PB4 36 T 8 41 PES UARTO-TX
GHD ] 10 42 PBE10 UARTO-RX
UART2-TX PERO 32 11 12 37 PES
UART2-RX PE1 33 13 14 GHD
PE11 139 15 16 354 PLZ UART7-TX
3.3V 17 18 355 PL3 UART7-RX
THIZ2-SDA SPI3-MOST PEZ 130 19 20 GHD
THI3-SCK SPI13-MISO PE3 131 21 22 96 PDO
DART6—RX THI2-5CK SPI3-CLK PEL 129 23 24 128 PEO SP13-CS50 UART6-TX
GHD 25 26 132 PE4 SPI3-CS1 TWI3-SDA
PLS 357 iy 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 97 PD1 P¥IO-1
P¥HO-3 PD3 99 33 34 GHD
P¥HO-8 PE6 38 35 36 98 PD2 PYNO-2
P¥HO—4 PD4 100 37 38 40 PE8 T¥I1-SDA
GHD 39 40 39 PEBT T¥I1-SCL PUNO-9

2) The pins corresponding to SPI3 at pin 40 are shown in the table below.

SPI3 corresponds to 40 pins
MOSI Pin 19
MISO Pin 21
CLK Pin 23
CSO0 Pin 24
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CS1

Pin 26

3) In Linux systems, the SPI interface on the 40-pin connector is disabled by default and

needs to be manually enabled to function. Detailed steps are as follows:

a. First, run orangepi-config. Regular users should remember to grant sudo

privileges.

orangepi@orangepi:~$ sudo orangepi-config
b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings
Network

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

Personal
Software
Help

< K > < Exit >

c. Then select Hardware

System settings

Bootenv
CPU

o

Edit boot environment
Set CPU speed and governor

om n

_ardwareTogg'Le hardware configuration: UART, I2C, etc.
Reconfigure H daemon

F-ir'n'u-.-.-are Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux
Desktop

Disable desktop or change login type

< [K > < Back >

Then use the arrow keys on your keyboard to navigate to the location shown in
the image below, and then use the spacebar to select the open SPI configuration.

I | -csﬂ-tsl-spidev |I
e. Then select <Save> to save.

l

< Have > < Back >

f.  Then select <Back>

www.orangepi.cn 120 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

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

|

< Save > < [Hack >

g. Then select <Reboot> to restart the system and make the configuration take
effect.

Reboot to enable new features?

FREEEIS <Cancels

4) Next, check if the spidevx.x device node exists in the Linux system. If it does, it

means the SPI configuration has taken effect.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev3.0

5) Then you can use the spidev_test.py program in the examples to test the SPI loopback
function. The spidev_test.py program requires the following two parameters:
a. --channel: Specify the SPI channel number

b. --port: Specify the SPI port number

6) Without shorting the SPI's mosi and miso pins, the output of spidev_test.py is shown

below. It can be seen that the TX and RX data are inconsistent.

The x after the --channel and --port parameters needs to be replaced with the

specific SPI channel number and SPI port number.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidevl.1

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |.....@.......... |

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

www.orangepi.cn 121 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

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

[FF FF FF FF FF FF FEFF ... |

7) Then, shorting the txd and rxd pins of the SPI using DuPont wires and running
spidev_test.py again, the output is as follows. You can see that the transmitted and

received data are the same, indicating that the SPI loopback test is normal.

The x after the --channel and --port parameters needs to be replaced with the

specific SPI channel number and SPI port number.

root@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidevl.1

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FFFFFOOD  |......@.......... |

3.17.4. 40-pin 12C test
1) As shown in the table below, the Orange Pi Zero 3w supports four 12C bus types: 12¢0,
i2¢l, i2¢2, and i2¢3.

M & HE HANG GPI0__ |cPI0&FS[SIMES | SIMFS|CPIOFS]  cPIo ERAN® AN
3. 3% 1 2 5%
TWIO—_SDA PBE3 35 3 4 a7
TWIO—SCK PB2 34 5 [:] GHD
PYIO-0 PB4 36 T B 41 PBY UARTO-TXE
GHD ] 10 42 PE10 UARTO—RE
UART2-TX PBO 32 11 12 a3t PBS
UART2-RX PB1 33 13 14 GHD
PE11 139 15 16 354 PL2 UARTT-TX
3. 3% 17 18 355 PL3 UARTT—RX
TVI2-SDA SPI3-NOST PE2 130 19 20 GHD
TYI3-SCK SPI3-NISO PE3 131 21 22 96 PDO
UARTE-RX TY¥I2-SCK SPI3-CLEK PE1 129 23 24 128 PEO SPI3-CS0 UART6E-TX
GHD 25 26 132 PE4 SPI3-CS1 TYI3—-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 97 PD1 P¥MO-—1
P¥IO-—3 PD3 99 33 34 GHD
PYIO-—8 PB6 38 35 36 o8 PD2 P¥HO-—2
PY¥IO—4 PD4 100 37 38 10 PB8 T¥I1-SDA
GHD 39 40 39 PBT T¥I1-SCL P¥HO—9

2) The pins corresponding to the three I2C bus groups in the 40-pin configuration are

shown in the table below.

I12C bus SDA corresponds to | SCL corresponds to | dtbo corresponding
40 pins 40 pins configuration
12C0 Pin 3 Pin 5 i2¢0
12C1 Pin 38 Pin 40 i2cl
12C2 Pin 19 Pin 23 i2¢c2
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12C3 Pin 26 Pin 21 i2¢3

3) In Linux systems, the 12C pin 40 is disabled by default and needs to be manually
enabled to function. Detailed steps are as follows:

a. First, run orangepi-config. Regular users should remember to grant sudo
privileges.

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-cenfig
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

< QUK 3] < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment

CPU Set CPU speed and governor

_ardwareTogg e hardware configuration: UART, I2C, etc.
S Reconfigure daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

e < Back >

d. Then use the arrow keys on your keyboard to navigate to the location shown in

the image below, and then use the spacebar to select the open 12C configuration.
[ 1 i2cO
[ ] i2cl
[ 1 i2c2
[ 1 i2c3
e. Then select <Save> to save.

| < Have > < Back >
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f.  Then select <Back>

l

< Save > < [Hack >|

g. Then select <Reboot> to restart the system and make the configuration take
effect.

Applying changes

Reboot to enable new features?

FREEEIS <Cancels

4) After booting the Linux system, first confirm that there are 12C device nodes under
/dev.

orangepi@orangepi:~$ Is /dev/i2c-*

dev/i2e-0 /dev/i2c-1  /dev/i2e-13 /dev/i2c-15 /dev/i2c-2 /dev/i2e-20),
dev/i2c-3 /dev/i2c-5 /dev/i2e-7 /dev/i2e-8 /dev/i2c-9

5) Then start testing I2C. First, install i2c-tools.

orangepi@orangepi:~$ sudo apt-get update
orangepi@orangepi:~$ sudo apt-get install -y i2c-tools

6) Then connect an 12C device to the I2C pin of the 40-pin connector. Here, we take the
DS1307 RTC module as an example.

S0

7) Then use the i2cdetect -y command. If the address of the connected I2C device can be

detected, it means that the 12C device is connected correctly.
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orangepi@orangepi:~$ sudo i2cdetect -y -r 0 #12c0 commands
orangepi@orangepi:~$ sudo i2cdetect -y -r 1 #12c1commands
orangepi@orangepi:~$ sudo i2cdetect -y -r 2 #12¢2 commands
orangepi@orangepi:~$ sudo i2cdetect -y -r 3 #12¢3 commands

8) Then you can run the ds1307.py test program in the examples to read the RTC time.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2e-1"

Thu 2022-06-16 04:35:46

Thu 2022-06-16  04:35:47

Thu 2022-06-16 04:35:48

~C

exit

3.17.5. 40-pin UART test

1) As shown in the table below, the Orange Pi Zero 3w can use three UART buses:
UART?2, UART6, and UART7.

= A5E £ AhsEE £ Athiie GPIO [cP10FS]SIMES [ SIMFS [cPI0FFS] GPIO = M EE £ AR
3.3V 1 2 ov
TWIO—SDA PB3 35 3 4 ov
TWI0-SCK PB2 34 9 6 GHD
PYHO—0 PB4 36 ¥ B 41 PB9 UARTO-TX
GHD o 10 42 PE10 UARTO-RX
UARTZ2-TX PBO 32 11 12 37 PBS
UARTZ2-RX PB1 33 13 14 GHD
PE11 139 15 16 354 PL2 UART7-TX
3.3V 17 18 355 PL3 UART7-RX
TNI2-5DA SPI3-NOSI PE2 130 19 20 GHD
TWI3-SCK SPI3-NISO PE3 131 21 22 96 PDO
UART6-RX TWI2-5CK SPI3—CLE PEL 129 23 24 128 PEO SPI3-C50 UART6-TX
GHD 25 26 132 PE4 SPI3-CS1 T¥I3-SDA
PLS 357 27 28 356 PL4
PE12 140 29 30 GHD
PE13 141 31 32 BT PD1 P¥HO-1
PYNO-3 FD3 99 33 34 GHD
PYNO-8 PB& 38 35 36 98 FD2 P¥HO-2
PYNO—4 PD4 100 37 38 40 PE8 T¥I1-SDA
GHD 39 40 39 PBY7 T¥I1-SCL PY¥INO-9

2) The pins corresponding to the six UART bus groups in the 40-pin configuration are

shown in the table below.

UART bus RX corresponds to TX corresponds to | dtbo corresponding
40 pin 40 pins configuration
UART?2 Pin 13 Pin 11 uart2
UART6 Pin 23 Pin 24 uart6
UART7 Pin 18 Pin 16 uart7

3) In Linux systems, the UART pin 40 is disabled by default and needs to be manually

enabled to be used. Detailed steps are as follows:
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a. First, run orangepi-config. Regular users should remember to grant sudo
privileges.

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-cenfig
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings
Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install
Help Documentation, support, sources
< QUK 3] < Exit >

c. Then select Hardware

System settings 7

Bootenv Edit boot environment
CPU Set CPU speed and governor

Ay

Annouince S n

_ardwareTogg'Le hardware configuration: UART, I2C, etc.
SH Reconflgure H daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

e < Back >

d. Then use the arrow keys on your keyboard to navigate to the location shown in

the image below, and then use the spacebar to select the open UART

configuration.
[ ] uvart2
[ 1 uarté
[ 1 uart?

e. Then select <Save> to save.

< Have > < Back >

f.  Then select <Back>

|

< Save > < [Hack >
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g. Then select <Reboot> to restart the system and make the configuration take
effect.

Reboot to enable new features?

FREEEIS <Cancels

4) After entering the Linux system, first check if a UART device node exists under /dev.

orangepi@orangepi:~$ Is /dev/ttyS*
dev/ttySO /dev/ttyS1  /dev/ttyS2  /dev/ttyS6 /dev/ttyS7

5) Then, we started testing the UART interface. First, we used DuPont wires to
short-circuit the RX and TX pins of the UART interface to be tested.

6) Finally, you can run the serialTest.py program in the examples to test the serial port
loopback function. If you see the following printout, it means the serial port loopback test

is normal.

Note that in the command gpio serial /dev/ttySx, the last 'x' needs to be replaced

with the serial number of the corresponding UART device node.

root@orangepi:~/wiringOP-Python# cd examples
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device /dev/ttySx
Out: 0:-> 0

Out: 1:-> 1

Out: 2:-> 2

Out: 3:-> 3

Out:  4:°C

exit

3. 18. Hardware Watchdog Test

The watchdog_test program comes pre-installed in the Linux system released with

Orange Pi, which can be used for direct testing.
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The method to run the watchdog_test program is as follows:

a. The second parameter, 10, represents the watchdog's countdown time. If the
watchdog is not fed within this time, the system will restart.

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line "keep alive" to indicate that

feeding the dog was successful.

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152, identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0

return ENOTTY.if -1,success:0

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3. 19. View the chipid of the A733 chip

The command to view the chip ID of the A733 chip is shown below. Each chip has a
different chip ID, so you can use the chip ID to distinguish between multiple

development boards.

orangepi@orangepi:~# cat /sys/class/sunxi_info/sys_info |grep sunxi_serial
sunxi_serial : 147d208d0161172000007c¢0000000000

3. 20. Python Related Notes

3.20.1. Methods for compiling and installing Python from source code

If the Python version in the software repository of your Ubuntu or Debian
system does not meet your development requirements and you want to use the latest

version of Python, you can use the following method to download the Python source
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package and compile and install the latest version of Python.
The following demonstration shows how to compile and install the latest version
of Python 3.9. If you want to compile and install other versions of Python, the

method is the same (you need to download the source code corresponding to the

Python you want to install).

1) First, install the dependency packages required to compile Python.

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y build-essential zliblg-dev \
libncursesS-dev libgdbm-dev libnss3-dev libssl-dev libsqlite3-dev \
libreadline-dev libffi-dev curl libbz2-dev

2) Then download the latest version of Python 3.9 source code and extract it.

orangepi@orangepi:~$ wget \
https://www.python.org/ftp/python/3.9.10/Python-3.9.10.tgz
orangepi@orangepi:~$ tar xvf Python-3.9.10.tgz

3) Then run the configuration command.

orangepi@orangepi:~$ c¢d Python-3.9.10

orangepi@orangepi:~/Python-3.9.10$ ./configure --enable-optimizations

4) Then compile and install Python 3.9. The compilation process will take about half an

hour.

orangepi@orangepi:~/Python-3.9.10$ make -j4

orangepi@orangepi:~/Python-3.9.10$ sudo make altinstall

5) After installation, you can use the following command to check the version number of
the Python you just installed.
orangepi@orangepi:~/Python-3.9.10$ python3.9 --version
Python 3.9.10

6) Then update pip

orangepi@orangepi:~$ /usr/local/bin/python3.9 -m pip install --upgrade pip

3.20. 2. Methods for changing the pip source in Python

H Linux systems use pip by default to the official Python repository. However,
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accessing the official Python repository from within China is very slow, and Python
package installations often fail due to network issues. Therefore, when using pip to

install Python libraries, please remember to change the pip repository.

1) First install python3-pip

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3-pip

2) How to permanently change the pip source in Linux
a. First, create a new directory named ~/.pip, then add a pip.conf configuration file

and set the pip source to Tsinghua University's mirror.

orangepi@orangepi:~$ mkdir -p ~/.pip
orangepi@orangepi:~$ cat <<EOF > ~/.pip/pip.conf
[global]

timeout = 6000

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
trusted-host = pypi.tuna.tsinghua.edu.cn

EOF

b. Then, using pip3 to install Python libraries will be much faster.

3) A method to temporarily change the pip source in Linux, where <packagename>

needs to be replaced with the specific package name.

orangepi@orangepi:~$ pip3 install <packagename>-i \

https://pypi.tuna.tsinghua.edu.cn/simple --trusted-host pypi.tuna.tsinghua.edu.cn

3. 21. How to install Docker

The Linux image provided by Orange Pi comes pre-installed with Docker, but the
Docker service is not enabled by default. You can enable the Docker service using the
enable_docker.sh script, after which you can start using Docker commands, and the

Docker service will automatically start the next time the system boots.

orangepi@orangepi:~$ enable_docker.sh

You can use the following command to test Docker. If you can run hello-world, it

means that Docker is working properly.
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orangepi@orangepi:~$ docker run hello-world

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941alfd0bf4a8e6c9408b2600777¢c5

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

If you encounter a permission denied error when using the docker command, add
the current user to the docker user group. This will allow you to run the docker command

without needing to use sudo.

orangepi@orangepi:~$ sudo usermod -aG docker SUSER

Note: You need to log out and log back into the system for the changes to take

effect, or you can restart the system.

3.22. How to install Home Assistant

Note that this only provides instructions on installing Home Assistant on

Ubuntu or Debian systems. For detailed instructions on using Home Assistant,

please refer to the official documentation or relevant books.

3.22. 1. Installation via Docker
1) First, please install Docker and ensure that Docker is running normally. For Docker

installation steps, please refer to the instructions in the How to Install Docker section.

2) Then you can search for the Home Assistant Docker image.

orangepi@orangepi:~$ docker search homeassistant

3) Then use the following command to download the Home Assistant Docker image to

your local machine. The image size is approximately 1GB, so the download will take a
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while. Please wait patiently for the download to complete.

orangepi@orangepi:~$ docker pull homeassistant/home-assistant

Using default tag: latest

latest: Pulling from homeassistant/home-assistant

be307f383ecc: Downloading

Stbcdc07ac88: Download complete

...... (Omitted output)

3cc6al510c9f: Pull complete

7a4e4d5b979f1: Pull complete

Digest:
sha256:81d38115008c082a37da97d8b08dd8b358dae7ecf49e62ce3eflecacfc4381bb

Status: Downloaded newer image for homeassistant/home-assistant:latest

docker.io/homeassistant/home-assistant:latest

4) Then you can use the following command to view the Home Assistant Docker image

you just downloaded.

orangepi@orangepi:~$ docker images homeassistant/home-assistant
REPOSITORY TAG IMAGE ID CREATED SIZE
homeassistant/home-assistant ~ latest bfa0ab9elcf5 2 monthsago 1.17GB

5) Now you can run the Home Assistant Docker container.

orangepi@orangepi:~$ docker run -d \
--name homeassistant \
--privileged \
--restart=unless-stopped \
-e TZ=Asia/Shanghai \
-v /home/orangepi/home-assistant:/config \
--network=host \

homeassistant/home-assistant:latest

6) Then, enter [the development board's IP address: 8123] in your browser to see the

Home Assistant interface.

The Home Assistant container takes some time to start. If the interface below
does not display correctly, please wait a few seconds and then refresh. If the

interface still does not display correctly after more than one minute, it indicates a
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problem with the Home Assistant installation. In this case, you need to check if there

were any issues with the previous installation and setup process.

€ c O & 192168.1.15:8123/onboarding html . g & » =

[] Home Assistant

FHOAS XT

57

LA A SRR WP FFE,

7) Then enter your name, username, and password, and click Create Account.

Home Assistant

EEIFIRERRAOR, HREWRAESFA, FINEFRREOREHET
=7

LR SR P TFRAME,

=]

orangepi

BRE&

orangepi

=

sess0eee O
AT

sessReee @

8) Then follow the on-screen instructions to set it according to your preferences, and
then click Next.
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€ c QO & o 192.168.1.15:8123/onboarding.hir

9) Then click Next.

« c O B o 1921681.158123/onboarding hm

orangepi

® o | & » =

E} Home Assistant

orangepl, 57| FPRET Home Assistant, EIBEFRSESE
P

e SRR

FEHTE

S PR

T BN, TR R
—REF, WOIEHERT ST ER,

{+]m
AE e
Asia/Shanghal 0 S
E]
@ HE. TR
EY ) -
O Zka
= A
WA TA? CNY

D Home Assistant

i i ¥ ion to help
make Home Assistant better and help us convince
to add

0 Useee

Details of whal you use with Home Assistant

statistical data
Counts containing total number of datapoints

Diagn
share orts when unexpected errors occur

10) Then click Finish.

= e} O & o 1921681.158123/0r

orengepi

. B & » =

D Home Assistant

tant, S

TR TS TAE.

11) The final main interface displayed by Home Assistant is shown in the following

figure.
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= Home Assistant FER H
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12) How to stop the Home Assistant container

a. The command to view Docker containers is as follows:

orangepi@orangepi:~$ docker ps -a

b. The command to stop the Home Assistant container is as follows:

orangepi@orangepi:~$ docker stop homeassistant

c. The command to delete the Home Assistant container is as follows:

orangepi@orangepi:~$ docker rm homeassistant

3. 22. 2. Install via Python

Before installation, please change the pip source to a domestic source to speed
up the installation of Python packages. For configuration instructions, please refer
to the section on changing the pip source in Python.

1) First, install the dependency packages.

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3 python3-dev python3-venv \
python3-pip libffi-dev libssl-dev libjpeg-dev zliblg-dev autoconf build-essential \
libopenjp2-7 libtiffS libturbojpeg0-dev tzdata

If you are using Debian 12, please use the following command.:

orangepi@orangepi:~$ sudo apt-get update
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orangepi@orangepi:~$ sudo apt-get install -y python3 python3-dev python3-venv \
python3-pip libffi-dev libssl-dev libjpeg-dev zlib1g-dev autoconf build-essential \

libopenjp2-7 libturbojpeg0-dev tzdata

2) Then you need to compile and install Python 3.9. Please refer to the section on

compiling and installing Python from source code for instructions.

The default Python version for Ubuntu Jammy is Python 3.10, so no compilation
or installation is required.

Debian Bullseye comes with Python 3.9 by default, so no compilation or
installation is required.

The default Python version for Debian Bookworm is Python 3.11, so there is no

need to compile or install it.

3) Then create a Python virtual environment.

The Debian Bookworm uses Python 3.11; please remember to replace the

corresponding commands.

orangepi@orangepi:~$ sudo mkdir /srv/homeassistant
orangepi@orangepi:~$ sudo chown orangepi:orangepi /srv/homeassistant
orangepi@orangepi:~$ cd /srv/homeassistant
orangepi@orangepi:/srv/homeassistant$ python3.9 -m venv .

orangepi(@orangepi:/srv/homeassistant$ source bin/activate

(homeassistant) orangepi@orangepi:/srv/homeassistant$

4) Then install the necessary Python packages.

(homeassistant) orangepi@orangepi:/srv/homeassistant$ python3 -m pip install wheel

5) Then you can install Home Assistant Core.

(homeassistant) orangepi@orangepi:/srv/homeassistant$ pip3 install homeassistant

6) Then enter the following command to run Home Assistant Core.

(homeassistant) orangepi@orangepi:/srv/homeassistant$ hass -v

7) Then enter the development board's IP address: 8123 in your browser to see the

Home Assistant interface.

The first time you run the hass command, it will download, install, and cache H
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some necessary libraries and dependencies. This process may take several minutes.
Note that the Home Assistant interface will not be visible in your browser during

this time; please wait a while and then refresh the page.

« c O R 192168.1.20:8123/onboarding htm! ® L B o » =

orengepi G Google

[:j Home Assistant

| B0 RT
B

TR TH SRR AP PR,

3. 23. How to install OpenCV

3.23.1. Install OpenCV using apt

1) The installation command is as follows:

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y libopencv-dev python3-opencv

2) Then use the following command to print the OpenCV version number. If the output is
normal, it means that OpenCV was installed successfully.

a. The OpenCV version in Ubuntu 22.04 is shown below:

orangepi@orangepi:~$ python3 -c¢ "import cv2; print(cv2. _version_ )"
4.5.4
b. The OpenCV version in Debian 11 is shown below:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.5.1

c. The OpenCV version in Debian 12 is shown below:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.6.0

www.orangepi.cn 137 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

- o
.3

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

3.24. Setting up a Chinese environment and installing a

Chinese input method

Note that before installing the Chinese input method, please ensure that the

Linux system used on the development board is a desktop version.

3.24.1. Debian system installation method
1) First, set the default locale to Chinese.

a. Enter the following command to begin configuring the locale.

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then, in the pop-up window, select zh_ CN.UTF-8 UTF-8 (use the up and down

arrow keys on your keyboard to move up and down, use the space bar to select,

and finally use the Tab key to move the cursor to <OK>, then press Enter).

c. Then set the default locale to zh_ CN.UTF-8

d. After exiting the interface, the locale settings will begin. The command line

output will be as follows.
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orangepi@orangepi:~$ sudo dpkg-reconfigure locales
Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) Then open Input Method

Oa

& Rru
B® Terminal Emulator
B File Manager

qram...

() Mail Reader
@ web Browser

i@ settings [l = settings Manager

188 Accessories 3 Aceessibility

<5 Development b 4 Additional Dnvers

& Graphics » B Advanced Network Configuration
< Help e Appearance

@) Internat » @ sBluetooth Adapters

[ Multimedia » O Bluetooth Manager

™ office b & color profiles

i) System » [ Default Applications

M Decktop
¥ Display
& Feitx Cenfiguration

@ Log Out

'/ Mouse and Touchpad
A Notifications
G OrangePi config
B Panel
8 Powier Manager
[ Print settings
B Removable Drives and Media
B screensaver
/A, session and Startup
</ Settings Editor
@ Software & Updates
2 window Manager
&7 Window Manager Tweaks
e Workspaces
B xfce Terminal Settings

3) Then select OK

Input Method Configuration (im-config, ver. 0.46-1+debllul)

current configuration for the input method:

* Default mode defined in jetcrdefaultiim-config: 'aute®

* Active configuration: 'missing’ (normally missing)

# Normal automatic choice: 'feitx’ (normally ibus or fcitx er uim)

+ override rule: "zh_CN feitx5:zh_Tw.feitx5:zh_HK fcitx5:zh_5G feitx5'

* Current override choice: " {Locale='en US')

* Current automatic choice: 'foitx'

* Number of valid choices: 1 (normally 1)

+ Desktop environment: "XFCE"

The configuration set by im-config is activated by re-starting the system.

Explicit selection is not required to enable the automatic configuration if the active
ane is defaultfautofcjkv/missing |

cance'

4) Then select Yes
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Input Method Configuration (il nfig, ver. 0.

Do you explicitly select the user configuration?

#+ Select NO, if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

5) Then select feitx

B Input Method Configuration (im-config, ver. 0.46-1+debllul)

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use auto mode set by fetejdefaultim-config

auto activate IM with @-mark in its deseription
cjkw use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomeforangepij.xinputrc

activate Flexible Input Method Framewaork (feitx) @ I

nong do not sat any IM from im-config and use desktop default

xim activate the bare XIM with the X Keyboard Extension

cancel

6) Then select OK

Input Merhod Configuration (im-config, ver. 0.46-1+deb11ul)

Setting the user configuration fheme/orangepi/ xinputre to feitx,
Manual configuration selects: foitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input conversion support:
* Simplified Chinese: fcitx-libpinyin or feibx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: foitx-rime
* Genenc keyboard translation table: foitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GUI platforms.
* GNOME/GTK: feitx-frontend-gtk2 and feitx-frontend-gtk3 (both)
* KDE/QL5: feitx-frontend-gts

The user configuration is modified by im-config.
Restart the session to activate the new user configuration.

Cancel

7) Then you need to restart the Linux system for the configuration to take effect.
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8) Then open Fcitx configuration

Run Program...
A Terminal Emulator
B File Manager
(=4 Mail Reader

|=| Settings Manager
Accessibiiity

&5 Accessories
<= Development |4/ Additional Drivers

P Graphics Advanced Network Configuration
< Help k. Appearance

& Intemet » | O Blustooth Adapters

[ Muttimedia » | © Bluetooth Manager

¥ office » | & color Profiles

&) System » | I Default Appiications

® Log Out skiop

le Manager Setlings
Inpurt Method
= Keyboard
! Mouse and Touchpad
£\ Notifications
b OrangePi config
BB Panel
® Power Manager
[ Print Settings
B Removabie Drives and Media

Or‘anc]e Pi

8 screcnsaver

+5 Sesslon and Startup
= Settings Editor
@ Software & Updates

71 Window Manager

@1 Window Managar Tweaks

M, Workspaces
[E® xice Terminal Settings

{‘Tm(pmme(md will be inactive state. Usually you need to put Keyboard o Keyboard - layout name in the first place.

10) Then search Google Pinyin and click OK.

www.orangepi.cn 141 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

= o
£
L

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

Heyboard - English (US)

] Add Input method + 0 x

Google Pinyin Chinese (China)

Only Show Current Language
v | FEXEEZgoog a]

Cancel | K

Input Method Configuration

Input Method Global Config Aapearance Addon

HKeyboand - English (US)
Google Pinyin

English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - iayout name in the first place.

+ -[F]lvix =

Input Method Configuration

Input Method Global Config Appearance Addon

Google Pinyin Chinese {China)

Keyboard - English (US) English

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

# o= oA || W HE

12) Then open the Geany editor to test the Chinese input method.
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(5 Applications -
g Run Program...
E Terminal Emulator
B File Manager
(=) Mail Reader
o Web Browser
[ Settings

@ Accessories
= Development
@ Graphics

: Help

&) Intemet

[ Mutimedia

% offce

i3 System

® Log Out

13) The Chinese input method test is shown below.

dApplwalvons=:‘-g- *untitied - Geany
‘e *untitied - Geary + - O x
Flle Edit Search View Document Project Build Tools Help

- B -0 X ¢ 0 KNe-B B -

«  symbos b | untited X

No symbais founa [

ni hao|

x|

- B1:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled® opened.

-

line:1 /1 col: 0 sel: 0 NS TAB MGD mote: LF encoding: UTF-8 filatype: Nong SCOPaT UNKNoWN

14) You can switch between Chinese and English input methods using the Ctrl+Space
shortcut.

15) If you need the entire system to display in Chinese, you can set all variables in
/etc/default/locale to zh  CN.UTF-8.

orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC_MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
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LANGUAGE=zh_CN.UTF-8

16) Then restart the system and you will see that the system is displayed in Chinese.
Cmmmman

Q& iz
|- et
B s
(e REFHITER
@ meies
= omea
o b D mOEEE
B#me > 0 EDSIRNE

8 Wt [J=F=

@EEE > @ mEEEE

S FE [+ Ebr

= b T ERASRE
R » BInx

4 Help i &5

@ i =

B TEHEHEA
O EFEE

Or‘ancie Pi

.4 Additional Drivers
& Feitx BE

(& OrangePi config
& software & Updates

B xfce st

3.24.2. How toinstall Ubuntu 22.04
1) First open Language Support

& Run program...

B Terminal Emulator
B File Manager
(=4 mail Reader
@ web srowser

%] Settings Manager
Accessibility
W Additional Drivers

ks Accessories
o Devalopmant

A Graphics b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Il Default Applications

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

i Log Ot

B Login Window

! Mouse and Touchpad
A Notifications
& OrangePi config
B Panel

@ Power Manager
= Printers

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
£ Text Editor Settings
) window Manager

&) Windaw Manager Tweaks
® Workspaces
BB Xfce Terminal Settings
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2) Then find the Chinese (China) option.

w Language Support + -0 x|

Language Regional Formats

Language for menus and windows:

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language cheices for startup and the legin screen.

Install f Remove Languages...

Keyboard input method system: Feitx 4w

@1elp R Close

3) Then, use the left mouse button to select the Chinese character (China) and hold it
down. Then drag it upwards to the beginning position. The result is shown in the image
below:
5 P — +-ox

Language Regional Formats

Language for menus and windows:

English (United States)

English

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language chaices for startup and the login screen

Install / Remove Languages...

Keyboard input method system: Feitx 5w

@uelp *® Close

Note that this step is not easy to drag; please try a few more times.

4) Then select Apply System-Wide to apply the Chinese language settings to the entire

system.
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« Language Support

Language

08 (PE)

English

+ — O X

Regional Formats

Language for menus and windows:

English {United States)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

@+elp

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | Faitx 5w

A close

5) Then restart the Linux system for the configuration to take effect.

6) After re-entering the system, in the following interface, please select Do not ask me
again, and then decide whether the standard folder should also be updated to Chinese

according to your preference.

MR E

/home/orangepi/Desktop

/home/orangepi/Templates
/home/orangepi/Public

B R E R HAES?

A EESU—MMEEEN. ERILUFEAR FARERE RS R
EEHTEHHER. EEMEEEN TR

AR BN
/home/orangepi/SE

/home/orangepi/Downloads /home/orangepi/ T

fhome/orangepi/iEik
/home/orangepi/22itdh

/home/orangepi/Documents /home/orangepi/3i

/home/orangepi/Music /home/orangepi/&5
/home/orangepi/Pictures fhome/orangepi/EE
/home/orangepi/Videos /home/orangepi/#5f
AL, HENEFaRbE.
FEFBRAFR(D)
X N
REIBNEK) EEMU)

7) Then you can see that the desktop is displayed in Chinese.
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D EnEEs
O RoEsHEA
= e

[ J:Et

® aEEEN
AL

® RmED

& FEREEE
NI

@ OrangePi config
T pulseAudio BETE
B dce #5108

o FxSEBAE
@ OrangePi config

N

Or‘ancle Pi

9) Then select to use Pinyin input method
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& Feitx RH 4+ -0 x

BAE | 2EEm | mhan

HMEAL: ABEAE:
S8 Default <= [Emwar
- X (£ W58 U0EA) BB (MEX) -

#E-EENE-EE (32, 26, Macintosh)
B2 -Ep0E.- S (D2, 28, 8F)

BR - ENEE-BREE (UnicodeExpert)
B - BrsE

2.Then click here

> | @8- TE- Hanyu Pinyin (with AltGr dead keys)
~ -

M (PE)
~
a8
nEFE
AEHE
B B’A

1. First, choose the Pinyin
ol input method:

e
FEER -

BRERERETS v REFHANESE

E-TEATBAERERT. ARCSESHGTRE - EBEBHEE*N&

'ERE) || mEmAE) vERR || %xmg || Fezo |

10) The interface after selection is shown below. Then click OK.

& Feitx BE 4 - o x

BAE | SREW | WEF
HERAE: AEWAE:
st | Default |4 = igAGE

BE-HESS-FE HE, F5HFS) A
#8558 (e -BE WX

B -HEHE-RE (52, 28, Macintosh)

B8 -HEHE-RE (32, 8, @F)

R - BRZE- REE (UnicodeExpert)

#E-ER=3

B

@ - I0i8 - Hanyu Pinyin {with AltGr dead keys)
g - NiE
(A ()

AR

IEFE

IEHE

B®A

pri

pus 3

L]

ol

FRSE -

BERERETH V| RERUNEE(S)

{21~

E-TRAESHERERS. ARCRESRATNE - HESHETE (L.

1 =HR) EERIAD) VERR | X R2EQ Z(0)

11) Then we can open Geany to test the Chinese input method. The opening method is

shown in the image below.
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S BRI
& iEfEE..

B e

| PUiry

i apfriiEe
@ means
MigE

|he

L E2- 03

i
@ HiA

12) After opening Geany, the default input method is English. You can switch to

Chinese input method using the shortcut Ctrl+Space, and then you can type Chinese.

O FrEmBEE: « S ceany
-

MCFHF) EAE(E) fE(S) TE(V) SOHD) WEP) ERiB) TRM HEHH)

i ~ @ - B9 ax ) 9% B 7
w2 XH 9% %
TS =E

' 2 3B 4R 5.0 6.3 T.E .|

S
- 10:54:37: X2 Geany 1.38.
10:54:37: FXH"RHE"BHF.

wE

-

T1/1F0 ERRO A BIRN B B @ShuTRS XARENRE B RN

3. 25. Installation Method of Baota Linux Panel

BT Panel is a server management software that improves operational efficiency,
supporting over 100 server management functions including one-click
LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA, etc. (Excerpt from
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| BT Panel official website)

1) First, you need to increase the size of the /tmp space. After that, you need to restart
the Linux system on the development board. The command is as follows:

orangepi@orangepi:~$ sudo sed -i 's/nosuid/&,size=2G/' /etc/fstab

orangepi@orangepi:~$ sudo reboot

2) After restarting, you can see that the size of /tmp has become 2GB.

orangepi@orangepi:~$ df -h | grep "/tmp"
tmpfs 20G 12K 2.0G 1% /tmp

3) Then, enter the following command in the Linux system to begin the installation of
BT Panel.
orangepi@orangepi:~$ sudo install_bt_panel.sh

4) Then the BT Panel installer will prompt you whether to install Bt-Panel to the /www
folder. Enter y at this point.

L
| Bt-WebPanel FOR CentOS/Ubuntu/Debian
L
| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
L
| The WebPanel URL will be http://SERVER_1P:8888 when installed.
L

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) Then all you need to do is wait patiently. When you see the following printout in the
terminal, it means that the installation of BT Panel is complete. The entire installation

process takes about 34 minutes, but this may vary depending on your network speed.
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Time consumed: Minute!
orangepi@orangepi:~$ i

6) Now, enter the panel address shown above in your browser to open the BT Panel
Linux login interface. Then, enter the username and password shown in the image

above in the corresponding fields to log in to BT Panel.

EFLinuxie L 5 = =}

€« C O A T baps/192.168.1.166:29920/52024d59 2 w 0O &

FHELinuxE#R

7) After successfully logging into BT Panel, the following welcome screen will pop up.

First, please read the User Notice in the middle and scroll to the bottom. Then, you can
select "I agree to and have read the User Agreement," and then click "Enter Panel" to
enter BT Panel.
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8) After entering the BT Panel, you will be prompted to bind your BT Panel official
website account. If you don't have an account, you can register one on the BT Panel
official website (https://www.bt.cn).

& C O A FE&E hups/f192168.1.166:29920/bind w % 0O &

SETEHTEDRSEETIA, FEERTLER EEES R, FERORSHIAWSRE, ARUER,

YEEREWS

SELNwEE 02014-2023 FREERSEANELD Bl BEFH | @UFH | MELAS | FESE | S5008: 9073

9) The final interface is shown in the figure below. It clearly displays some status
information of the Linux system on the development board, such as load status, CPU

utilization, memory utilization, and storage space usage.
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10) For more functions of the pagoda, please refer to the information below and explore
them on your own.

\User Manual: http://docs.bt.cn

Forum address: https://www.bt.cn/bbs

GitHub link: https://github.com/aaPanel/BaoTa

3. 26. QT installation method

1) The following script can be used to install QTS and QT Creator.

orangepi@orangepi:~$ install_qt.sh

2) The QT version number will be printed automatically after installation.
a. Ubuntu 22.04 comes with QT version 5.15.3.
orangepi@orangepi:~$ install_qt.sh

QMake version 3.1

Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu
b. Debian 11 comes with QT version 5.15.2

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
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Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu
c. Debian 12 comes with QT version 5.15.8

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.8 in /ust/lib/aarch64-linux-gnu

3) Then you can see the QT Creator launch icon in the Applications list.

& Run Program...

@ Terminal Emulator
B File Manager

(%) Mail Reader

@ Web Browser

B8 settings (]
b Accessories

[« Geany
| QS Assistant
 Qt S5 Designer
SJ Qt s Linguist

(@ Qt Creator

Al Graphics »
@ internet »
B multimedia 3
Ta office »
@ system »
7 Help

& Log Out

Oranqe Pi

You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

4) The interface after opening QT Creator is shown below
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Applications = €8 Qt Creatar

Tutorials

‘ Marketplace

New to Qt?

Leam how o sevelop your
own applications and
explore Gt Creator.

t Started Now

A e

A 0t sccount

M Onine Community
[N Bogs

@ vser Guise

[l orangepid@arangepic ~/Des- -

015.15.2 In PATH (15}

Search in Examples...

File Tools

ABC | DEF | GHI | JKI
Name -

Qt User The Keys, B

Address Book Example

Bownload directory: |C:\Lsers uses |Ad

Defauit fe: findex. hami
[] Launch fie

HTTP Example

-

Fle Edt Help

RSl X3

All the standard features of|

Application Example

Code
Sample

Qt

JSON Save Game Example

novembar 2016

Server name: | [T

This examples requires that

Local Fortune Client Example

5) The following are versions of QT Creator

a. The default version of QT Creator in Ubuntu 22.04

(5 Applications - €8 Qt Creator

Tutorials

[ Marketplace ‘

New to Qt7

Leam how ta develof
jour owh applications and
expiore QU Creator

Get Started Now

& cetor
& 0t recount

M onine Commanty
N oogs

@ Usercue

www.orangepi.cn

Take Ul Tour | | Do Not Show Again

1s shown below

0 5.15.3 in PATH (ats)

File Tools

The

iy ki
MERCHAN
PURPOSE.

Based on Ot 5.15

File Edt Help

(GCC 11.2.0, 64 bit)

Copyright 2008-2021 The Qt Company LEd, All rights
resarvad.

ram i rovidad A5 15 with HO WARRANTY OF

INCLUDING THE WARRANTY OF DESIGN.

ITABILITY AND FITNESS FOR A PARTICULAR

X chose |

Fatune seven |

The server is running.
Run the Fortune Client exar

155

ol

andard features

november 2016

Calendar Widget Example

Code
Sample

‘This examples requires t

The default version of QT Creator in Debian 12 is shown below
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(5 Applications - £ Qt Creater

@ @ Creator ®aEK
file Edit_yiew 5y Debug Analyze Tools Window elp

Welcome to Ot Cre

Creaqu}m”I Qt 5.15.8 in PATH (qtS) - ‘
Open Project. I [oc] About Gt Creatar X

New to Qt? - Based on Qt 6.4.2 (GCC 12.2.0, am64)

Copyright 2008-2022 The Qt Company Ltd. All rights reserved.
Get Started

The program is provided AS IS with NO WARRANTY OF ANY KIND,

INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE

Addr

= The t logo as well as QU®, Ot Quick®, Built with Qt®, Boot to

a2 Qt®, Ot Quick Compiler®, Gt Enterprise, Gt Mobile® and Ot

Projects Embedded® are registered trademarks of The Qt Company Ltd

| Close

[ oo |

. -
Tutorials E \
Marketplace = - |

Get Qt | | Qt Account | | Online Community ] Blogs i User Guide [ ]

m\;lzy&u_rgyﬁ to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later. select | po oy (oo #vt Show Again | X

6) Then configure QT
a. First, open Help->About Plugins...

CjAppllcahuns - B3 QtCreator

Qt Creator

1t Debug Analyze Tools Window HE3EIW
[@] contents

‘ Index
Projects lat S FL Bearchin Examples...
Ul Tour
E Technical Support... 0 — | B november 2016 =
e Analog Clock E i ; 4
Report Bug... TN al b . X »
= System Information... RS /. File Edit Help
Tutorials oo ‘
~ About Qt Creator... N I_I E E}ﬂl o =
Y About Plugi -
- - All the standard features of|
Debug | Peter Rabbit | The Lake Di S ey
New to Qt? Address Book Example Analog Clack Window Exam.., Application Example Calendar Widget Example
Learn how to develop Tags: address book ios widgets Tags: analog android clock gui ios Tags: application widgets Tags: android calendar (os widget
your own applications and window widoets

b. Then uncheck the ClangCodeModel box

Installed Plugins — Q

ClangTools 4.11.0 (4.11.0)
= Cppcheck (experimental) 4.11.0(4.11.0)
CtfVisualizer 4.11.0
411.0

PerfProfiler

| Filter Show all
Name ~ Load Version h
~ [Build Systems 5]
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
CMakeProjectManager v 4,11.0 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4.11.0(4.11.0) 1
GenericProjectManager v 4.11.0 (4.11.0) 1
QbsProjectManager v 411.0 (4.11.0) 1
QmakeProjectManager v 4.11.0(4.11.0) 1
* C++ [ ]
- ifi i 1 4.11.0 (4.11.0) L
ClangCodeModel 411.0(4.11.0) 1
ol 4,11.0(4.11.0) 1
= ClangRefactoring {experimental) 4,11.0 (4.11.0) 1
ClassView v 4.11.0(4.11.0) 1
CppEditor v 4.11.0 (4.11.0) 1
~ Code Analyzer ||
v
v

o im

Restart required.

c. After setting it up, you need to restart QT Creator
d. Then ensure that QT Creator is using the GCC compiler. If it defaults to Clang,
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please change it to GCC

For Debian 12 users, please skip this step

Applications = Qt Creator
ar Qt Creator
| Eile_gdit_View _2uld_Debug _analyze [}
£ Locate... ctri+k
[
amu)s
Tests

Code Pasting B hAnaiog Gioc @@_ B novber 2016
Bookmark ir.  ons.

- Git / File Edit Help ]
Tutorials MibinG MaEG |
- el &= 15 | 16

21 22 23

Marketplace Parse Build Output. - All the standard features of| 28 | 29 | 30

External

New to Qt? Language Client

Diff /ags: analog android clock gui as Tags: application widgets qs: calendar (o5 widget widgets

arch in Examples.

Analog Clock Window Exam... Application Example alendar Widget Example

Learn how to develop
your awn applications and
explore Qt Creator.

Server name:

Get Started Now |
Download directory: [C:sers useriad Code e T
Sample
A Getot 5 efault fle: index. bt

] Launch file

& otaccount mon
ditable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example

MR oniine Community

android editable jos model tree Tags: hitp netwark Tags: core gam T ortune lacal

3\ Blogs

@ usercuide

) ) Progressing using 1 threadis).
@ sarver is rinnina —

Would you like ta take a quick Ul tour? This tour highlights important user interface elements and shows how they are used, To take the tour later, select | . —
Help > Ul Tos | Take Ul Tour | | Do

Mot Show Again | X

ompile Out : Results

ae

File Edit View Huil Debug Analyze Tools Window Help

options — Qt Creator

Kits november 2016

= ! Qt Versions | Compilers | Debuggers | CMake.
Tutorials Environment Name [ Add

Auto-detected
Text Editor AL Clone
Marketplace esktop (default) : =
FakeVim amove

r Widget Example
New to Qt? Help

Learn how to develop
your own applications af
explore Qt Creator. Qt Quick

CH+

| Setings Filter... | ndar fo

|Default Settings Filter...

| Desktop

4 Build & Run
Get Started Now File system name: [ er name: |G

Qbs
Device type: | Desktop ‘examples requires that

Debugger ) :

N Getor Device: | Local PC (default for Desktop)

Designer

L ot Account Bulld device: | Local PC (default for Desktop)

Python Sysroot: [ || Browse... | rtune Client Example

M online Community o
Analyzer C: | GCC (C. arm 64bit at fusr/bin/aarch64-lir ~ | Sty
2 Bogs Compller: Manage... |

Version Control C++: | GCC (C++, arm 64bit at Jusr/bin/aarché: ~ |

@ User Guide = = - =

Would you like to take a quic
Help > Ul Tou

7) Then you can open a sample code
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.':JApphcatmns Z 8 main.cpp - Qt Creator
<pp - Qt Creator
w Build Debug Analyze Tools Window Help

Qt 5.15.2 in PATH (gt5) Search in Examples..

Sl

ABC  DEF it v, File Edit Help

Tutorials e,
l_l E \éj ao T
Qt User The Keys, B
Marketplace All the standard features of|
Peter Rabbit |The Lake Dij

ddress Book Example nalog Clock Wigdow Exam... Application Example alendar Widget Example

New to Qt?

Projects a sndroid boc

o ST TS gs: application widgets calendar los widget widget

window

@ Learn how ta develop

your own applications and
explore Qt Creator,

i HTTR

Get Started Now URL: http: /| yww.gt.io| Server name: ]
v Eo—— Code (|

Qt Sample This examples requires that

efault file:

4] Launch fle

b Getor

L ot Account

HTTP Example JSON Save Game Example Local Fortune Client Example
M online Community

Tags: http network Tags: co . P Tags: cllent core fortune local

N Blogs

:V:Iyiy&uTg:? to take a quick Ul tour? This tour highlights important user interface elements and shaws how they are used. To take the tour later, select |\ o\ 700 || Do Not Show Again

ch Results 3 Application Output 4 Complle Output 5 QML

8) Clicking on the example code will automatically open the corresponding

documentation, where you can carefully read the usage instructions.

" Applications - @ main.cpp- Gt Creator | &8 Help - Analog Clock Win [=] {Fn 16 Dec, 14:00 1 [2 fiy orangept

= main.cpp - Ot Creator + -0 x| m

File Edit_yiew Bulid analyze Jools _yiindow _telp Spen i

Manage Kits D‘l Configure Project Analog Clock Window Example

The fallowing s can be use for prject Q151501 GUI» Analog Clock Window Example: Q1 5.15 2 Relerence Documentation
e}

Active Project E

The Analog Clock Window example shows how to draw the

Contents
contents of a custom window. A

Slopderk - Select ol kits logClockWindow Class

import Exising Buld )

il W eskiap Betalls - + AnalogClack Class
\mplemertation

Sulld & Run Import Build From... Detalls -

]

Projact Settings

Editor
Coda style
Dependencies
Environment
Clang Tooks
Testing

Clock Window example

This example demonstrates how the ranstormation and scaling features of QPainter can be Used
10 make drawing easier.

AnalogClockwindow Class Definition
The Analogei oekiindow class provides a clock with hour and minute hands that is automatically
updated every few seconds. We make Use of the Rasterwindow from the Raster Window Example:

ould you I 1 take 3 quick Uffour? Thi four highlights important usar nterface elemarts and shaws haw they are used. Ta tak the tour [ater 5666t | o0 Ut Tour || Do Not Show Again | X | and reimplement the srde - function to draw the clock face
p = Ul Tour.

EEREEAIRIGRERI  : ':-c: 2 SewrchResuts 3 ApiCaton OURUL & Compile Oulput 3 ML Debugger Console 8 e Resuts 3 2 T

9) Then click below Configure Project
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Applications - E3 main.cpp - Qt Creator

main.cpp - Qt Creator

File Edit View Build Debug Analyze Tools MWindow Help

Configure Project
The Iuﬂuwmg kits can be used for project
analogclock:

Active Project vpe to fiter kIt by 1

analogclock select all kits

Import Exist id...
ST Exovg Byf v & Desktop Details ~

Build & Run Impart Build From... Details

°
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Testing

Hw:[-;niyl.}hg:f o taka a quick Ul tour? This tour highlights important usar intarface elemants and shows how they are usad. To take the tour ater, select | ruq () our | | Do Not Show Again | X

10) Then click the green triangle in the lower left corner to compile and run the example
code

{5 Applications = £ main.cpp - Qt Creator
main.cpp - Qt Creator
ndow Help
main.cpp Select
['@ analogclock T T A Sy i

o analogclock.pro
I rinclude <QtGui>

winclude "rasterwindow.h”

/e [s1

class AnalogClockwindow : public RasterWindow
{

publict

- AnalogClockwindow() ;

[ 3

Debug protected:

void timerEvent (QTimerEvent %) override;
void render(QPainter #p) owverride;

t m_timerId;

[ZAN]
AnalogClockWindow: : AnalogClockWindow()

setTitle("Analog Clock");

Lot resize (200, 200);

m_timerld = startTimer(1000);

b
111 8]

e

id AnalogClockWindow: : timerEvent (QTimerEvent +event)

if (event->timerId() == m_timerId)

- 5 renderiater();
Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select | -7y -
Help > Ul Tour. L

Do Not Show Again |

on Output 4 Compile Output

11) After waiting for a while, the interface shown in the image below will pop up, which

indicates that QT can be compiled and run normally
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\5 Applications = [7] Analog Clock €8 main.cpp - Qt Creator

o

File Edit View Build Debug Analyze Tools Window Help
ojects Y o aE ain.cpp 4 % ol 4 unix (LF) 4/ une: 1, Col: 1 Bt
= [i@ analogclock
o analogclock.pro
b [ rasterwindow #include
- [ sources
B main.cpp

#include "rasterwindow.h"

1 [s]

1lass AnalogClockWindow : public RasterWindow

ublic:
AnalogClockWindow() ;

timerEvent (QTimerEvent *) override;
render (QPainter *p) override;

61
nalogClockWindow: : AnalogClockindou ()

setTitle("analog Clock");
resize(200, 200);

m_timerId =

startTimer (1060) ;

1 [e]

L
id AnalogClockWindow: it
4
£ (event->timerId() L
Later (i
nt user interface elements and'shows how they are used. To take the tour later, select | o o\ four

= render
Would you like to take a quick Ul tour? This tour highlights importa
Help > Ul Tour.

1 Issues 2 Search Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 8 Test Results &

12) References

https://wiki.qt.io/Install Qt 5 on_Ubuntu
https://download.qt.io/archive/qtcreator

https://download.qt.io/archive/qt

3. 27. ROS Installation Method

3.27.1. How to install ROS 2 Humble on Ubuntu 22.04
1) The install_ros.sh script can be used to install ROS2

orangepi@orangepi:~$ install_ros.sh ros2

2) After the imstall_ros.sh script installs ROS2, it will automatically run the ros2 -h

command. If you see the following output, it means that ROS?2 is installed successfully

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:
-h, --help show this help message and exit

Commands:
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action Various action related sub-commands

bag Various rosbag related sub-commands
component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you see the following printout, it means that ROS 2 is running normally

orangepi@orangepi:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

[
[
[
[
[
[

4) Running the following command will open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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£

5) Reference documents

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 28. Methods for installing kernel header files

1) Linux images released by OPi come with a deb package containing the kernel header
files by default, located at /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-xxx-sun60iw2_x.x.x_arm64.deb

2) The following command can be used to install the kernel header file deb package

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers*.deb

3) After installation, you can find the folder containing the kernel header files under

/usr/src

orangepi@orangepi:~$ Is /usr/src

linux-headers-x.x.x

4) Then you can compile the source code of the hello kernel module that comes with the
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Linux image. The source code of the hello module is located in /usr/src/hello. After

entering this directory, you can compile it using the make command

orangepi@orangepi:~$ cd /usr/src/hello/
orangepi@orangepi:/ust/src/hello$ sudo make
make -C /lib/modules/5.15.147-sun60iw2/build M=/ust/src/hello modules
make[1]: Entering directory '/ust/src/linux-headers-5.15.147-sun60iw2'
CC [M] /usr/src/hello/hello.o
MODPOST /ust/src/hello/Module.symvers
CC [M] /usr/src/hello/hello.mod.o
LD [M] /ustr/src/hello/hello.ko

make[1]: Leaving directory '/ust/src/linux-headers-5.15.147-sun60iw?2'

5) After compilation, the hello.ko kernel module will be generated

orangepi@orangepi:/ust/src/hello$ Is *.ko
hello.ko

6) The insmod command can be used to insert the hello.ko kernel module into the kernel

orangepi@orangepi:/ust/src/hello$ sudo insmod hello.ko

7) Then, use the demsg command to check the output of the hello.ko kernel module. If
you see the following output, it means the hello.ko kernel module has been loaded

correctly

orangepi@orangepi:/ust/src/hello$ sudo dmesg | grep '"Hello"
[ 2871.893988] Hello Orange Pi -- init

8) The rmmod command can be used to uninstall the hello.ko kernel module

orangepi@orangepi:/ust/src/hello$ sudo rmmod hello
orangepi@orangepi:/ust/src/hello$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

[ 3173.800892] Hello Orange Pi -- exit
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3. 29. Testing of Some Programming Languages Supported by

Linux Systems

3.29.1. Debian Bullseye System

1) Debian Bullseye comes with the gcc compiler toolchain pre-installed by default,
allowing direct compilation of C language programs in the Linux system on the
development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write a C language program called hello_world.c

orangepi@orangepi:~$ vim hello_world.c

#Hinclude <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye comes with Python 3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.
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>>>

Use the Ctrl+D shortcut key to exit Python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not have Java compilation tools and runtime environment
installed by default
a. Use the following command to install openjdk. The latest version in Debian

Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.29.2. Debian Bookworm System
1) Debian Bookworm comes with the gcc compilation toolchain installed by default,

which allows direct compilation of C language programs on the Linux system of the
development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
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gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write a C language program called hello_world.c

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm comes with Python 3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3

Python 3.11.2 (main, Apr 28 2025, 14:11:48) [GCC 12.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut key to exit Python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not have Java compilation tools and runtime environment
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installed by default
a. You can use the following command to install openjdk. The latest version in

Debian Bookworm is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.29. 3. UbuntuJammy System

1) Ubuntu Jammy comes with the gcc compilation toolchain installed by default, which

allows direct compilation of C language programs on the Linux system of the
development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gec --version
gcc (Ubuntu 11.4.0-1ubuntul~22.04) 11.4.0
Copyright (C) 2021 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.

b. Write a C language program called hello_world.c

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)
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printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Jammy comes with Python 3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.12 (main, Jul 29 2024, 16:56:48) [GCC 11.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut key to exit Python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Jammy does not have Java compilation tools and runtime environment
installed by default
a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 18.0.2-ea 2022-07-19

OpenJDK Runtime Environment (build 18.0.2-ea+9-Ubuntu-222.04)

OpenJDK 64-Bit Server VM (build 18.0.2-ea+9-Ubuntu-222.04, mixed mode, sharing)

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java
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public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3. 30. Method of uploading files to the Linux system of the

development board

3.30.1. Method for uploading files to the Linux system on the
development board in Ubuntu PC

3.30.1.1. Method of uploading files using the scp command

1) The scp command can be used to upload files from Ubuntu PC to the Linux system of
the development board. The specific command is as follows
a. file_path: Need to replace with the path of the file to be uploaded
b. orangepi: The username for the Linux system on the development board can
also be replaced with another one, such as root
c. 192.168.xx.xx: Please modify the IP address of the development board
according to the actual situation
d. /home/orangepi: The path in the Linux system of the development board 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

test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/
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3) scp has more uses, please use the following command to view the man manual

test@test:~$ man scp

3.30.1.2. Method of uploading files using Filezilla

1) First, install Filezilla on Ubuntu PC
test@test:~$ sudo apt install -y filezilla

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

3) The interface of Filezilla after opening is shown below. At this time, the remote site on

the right is displayed as empty

Filezilla - O x
_SZf:iHF} RIR(E) BE(V) fFHI(T) FRSHE((S) BEMB) FEEIH)
# -~ EEFE on ! = g &
| EAUH): BF&(L): EE(W): wO(P): REEEQ | -
!zkitiﬁé: / v
=
b bin
> boot
| cdrom
X ~ Xtk xfrEm i
| lib32 HE 202211506
lib64 EES 202252085 09~
libx32 HF 202211506
lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A
media ZE 2022812503
s B 2022 t0840 - REEFTARSSR
opt B 202211506
proc EES 2022512503+
root HF 2022512503
run EES 2022512503
iM\.v*.ﬂ’-iﬂ 26 ~HS. *JI\E".H:?,?;FC T SR
| BR %5 28/ A3 f BE EEx K AR KE
FUBABYSCHF | IR | ARTHEYE S
& mmles e

4) The method of connecting the development board is shown in the following figure
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Filezilla o T
S EARWINE DA RE K 5.Click Quick Connect
XfHF) RIEE) EE(V) BRI BSE(G) BEE) #EHH
# v [BE)RS QO %L L &8
E10: | 1921681100 | ﬁar-a(u):|mut |§ﬁth ﬁD(P):lzz | HEEEQ | -

1.IP address 2 Usemame 4 Port number 22

5) Then select 'Save Password' and click 'OK'

BEE?

#2381k Filezilla IR 23157
YR AT FileZilla iR X0, S Filezila FEMEEETENEATRE,

FEFRFEB0O)
REZEEREPNEDV)
EEB(M):

BRANEBR):
TER-BERTENE! BFILENEH,

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

r > |
REX MR x

o ZRSBNINERRRAL, FRRIEZRSSH2TM

IERTRA HEHL.

e

E=1H

ENEREE:

i d

EERENASEER?

E‘%{Eﬁiﬁim, HBEEAMNETA)

I

7) After successful connection, the directory structure of the Linux file system on the

development board can be seen on the right side of the Filezilla software
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sftp:/froot@192.168.31.11 - FilezZilla > & &
X#(F) REE ZEEV) FHM RERG BEE) EEHH)
o v BN RS O i O % T ase
FHLH): | tpyf/192.168.31.11  FFH(U): | root BEB(W): | sveeeee IwO(P): HEERQ | ~
##:  Connected to 192.168.31.11
W& ERERVIE.-
R7:  Listing directory /root
Wil Fh/root"BIE RN
ok ~ || im2issE: | froot M
> v @/
»
XA A XA SR mitfEN
lib32 =E3 20224115306+
libs4 BER 20224085309+
libx32 BR 20224115306+
lost+Found B3 2022511505 XfHa A XA XHEE  RiEfER R Fra#&/E
media B 2022412503+ =
f BEZ 20224085 09~ -cache EES 20226123 drwx—  root root
opt B% 2022411506 -config EES 20228123+ drwxrxrx root root
proc BF 20224E12503- -oh-my-zsh ZE3 2022128 drwxrxr-x rootroot
root B® 202212503 -pip EBd 2022128 drwxrxex  root root
run BF 2022412503 .Xauthority 55B Xft 2022128+ TWw— root root
Skl A= B Ty = v .bash history 793B 37ff 20228128 Tw— root root
140V 26 MEF. khBHt226R s w I aER. F/NEit:504MB
PR $5 28 /2= O30 AR EEXH Ky R RS

8) Then select the path to upload to the development board on the right side of the
Filezilla software, and then select the file to upload to Ubuntu PC on the left side of the
Filezilla software. Right click and select the upload option to start uploading the file to

the development board.
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sftp://root@192.168.31.11 - FileZilla - o x
XHF) (REE) ZE(V) FHM RS BEE) FEHH)
H OV =T EE O it @ 3 F]Aae8s
FHLH): | tpy//192.168.31.11  EFE(U): | root BETG(W): | sesensen wO(P): HhEERQ | -
s S home M RALDY
HRE:  IREX"/home/orangepi”#IE RFIE-..
4RA&:  Listing directory fhome/orangepi
H®E:  Hd/home/orangepi”t9 B REETH
HHiE5S:  /home/test/Downloads/test/ ~ | mEI5=: fhome/orangepi ~
m ) ) 2l boot
Music 7 dev
> Pictures il etc
Public - home
Templates ~
Videos ) .cache
? VirtualBox VMs 2 .cinnamon
bin " e
YL A SR s SiRiEN X#HE A~ Xk XEEH  REES R FREE/E
¥ _bashrc 3.6KB X 20228128+ “W--r-  orangepi...
B nomachine 8.2.3 3... E12 503 .profile 8078 ¥ 2022£F128-+ W~  orangepi...
viminfo 3.5KB X 20228128~ Ww——  orangepi...
TN BIBATI(A) .Xscreensaver 208 X 20224128+ TW-rw-r—  orangepi...
_Xsession-errors 7.6KB X{f 2022%F128-~ w—  orangepi...
HEHCY .XSession-errors... 7.7KB old-Xff 2022F128- -tw— orangepi...
RIEE) .zshrc 4.0KB Wi} 20224128~ -TW-TWw-r—  orangepi...
WETAAVH. bR BIEER0O | 13 MVHEHEF164EHS. KW 626B
558 /5K N CHEE RS
RS 28 /AT Al ARERHENY K HER K
RIFR(E)
HHER(D)
EHAR
FIRABIR M | fERkM | RRIhEStE
2 pas LL]

9) After uploading, you can go to the corresponding path in the Linux system of the

development board to view the uploaded files

10) The method of uploading folders is the same as the method of uploading files, so it

will not be repeated here
3.30.2. Method for uploading files from Windows PC to development

board Linux system

3.30.2.1. Method of uploading files using Filezilla

1) Firstly, download the installation file for the Windows version of Filezilla software.
The download link is shown below

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

Home
: : S alofe
ﬁ:az‘:lr:i EFHEZI”a Pro B8 A OE GET IN NOW »
Screenshots
Download

Documentation

woezie e Download FileZilla[Client for Windows (64bit x86)
Dq“lln‘:‘d rver The |atest stable version of FileZilla Client is 3.62.2

Community Please seiect the file appropriate for your platform below.

Wikl © Windows (64bit x86) £&
—

General |
FAQ Download ~ i
o Download Click here to download
Contact
License
Privacy Palicy This Installer may Include bundled offers. Check below for mare options,
Trademark Policy
D lopment ‘The &4bit versions of Windows 8.1, 10 and 11 are supported.
Source code @ More download options
Nightly bullds -
Translations Other platforms: £200 O &
Version hi
Chm::mm ot what you are looking far?
Tasye traicker = Show additional download options
Other projects

Please select your edition of FileZilla Client
FilezZilla wi't:lzle‘:::::‘al FilezZilla Pro F"ef'gflpm
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon 53 - - Yes Yes
Backblaze B2 - - Yes Yes
Dropbox = = Yes Yes
Microsoft OneDrive - = Yes fes
Google Drive = = Yes Yes
Google Cloud Storage = = Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV - - Yes Yes
OpenStack Swift 5 7 Yes Yes
Box = = Yes Yes
= = Yes Yes
= = = Yes
Batch transfers - - - Yes
——

2) The downloaded installation package is shown below, then double-click to install
directly

FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the

installation interface below, and then select Next>
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“lient 3.62.2 Setup — .
Optional Offer
Flease consider this optional offer.

@ Download the Brave browser today

Join over 50 milion people monthly using this secure, fast private browser

« Load pages 3x to 6x faster

» Use 33% less memory and save battery life

« Automatically blodk YouTube video ads

« Earn rewards for viewing privacy-respecting ads I

‘¥es, install the Brave browser and I accept Brave's Terms rave
of Use and Privacy Policy. Please note that FileZilla is not

affiliated with Brave.

Privacy Policy Terms of Lise

() Accept (® Dedline

Pullsof

b Iriskall Sy Se———

<Back | Mext:> Cancel

3) The interface of Filezilla after opening is shown below. At this time, the remote site on

the right is displayed as empty

® BEV) HeM BEEc 2

- BRI O RO W FAao M

=0 | BREU: | mww: =OP): b

Ftetis: [CaUsersitest - [
e am =)
2 .
S pmE
=G

p-<. ] p-Co -] BERE A xEE b-Co e ] RESX om L b 1]
2022/12/3 20:06...
2022/11/6 0:23:28
2022/11/19 1:30:.. AmEANEEAREN

L 2022112/3 15:40:..
2022/12/3 18:41:
2022/12/3 2005...
2022111/6 023:28
2022/11/6 0:23:28
202211273 20:061..
2022/11/6 0:23:28
2022/12/3 18:41...

| 201901247 17:14:..
2022/11/6 0:25:57 o

1N AR 027 MER. KNSt 8,003,604 FH FIER.

L TEs v Am EEE X REE BT

FMME | SEER | EDINER

[N e

4) The method of connecting the development board is shown in the following figure:
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. Filezilla
S EARWINE DA RE K 5.Click Quick Connect

XHF) $RE(E) ZEM FR() RSHG) HEE) ZEEHH
o~ SIS O O = 8 ...}

%D(P):lzz | HEEEQ | -

4.Port number 22

FHH): ﬁﬁF‘%(U):l root | FEER(W): | seasnnne

1.IP address

2 Usemame

5) Then select 'Save Password' and click 'OK'

SEFEIL FileZilla SR{EEEAIZ?
ANESLiF FileZilla iTEEHE, EE FileZils EEFSELZENENEE,

O AZRFEB0)
O BB EraEsEm

EEE(M):
4 BREAEBR):
TEE-EEELERS! EFILES.

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

o R A3
.
rEEEE
1 El: 192.168.31.11:22
i SHERE: ssh-ed25519 255
i B SHA256:cHNLI ietFlayEfd|
H
3 BT EREE? 1
2 L, FSREENANETR)
L e

7) After successful connection, the directory structure of the Linux file system on the

development board can be seen on the right side of the Filezilla software

www.orangepi.cn 176 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

s (E) EEV) #8m § (5] FH(B) EEH)
g-ETEEoRO % VIFAaes
=AU [ shpi/192168.31. ] FBRE): | root | = [seseseee | moer| | | emeo |-

7 Connected to 192.168.31.11 =
HT ERERAE.

R Listing directory froot
s FIEfroot"tIERAT v
- | EEsas: oot v
~ll =-2, 7
-] | root
. The directory structure of the Linux file system of the development board
SR i Sk TR SEBH ~
2022/12/3 18:57:un prili=—4 bty =i BEEN R FFEEE
2022/12/3 18:57:... -
2022/12/3 18:57:... cache = 2022/12/3 16. root root
EE 2022/11/11 1:48... «canfig Trfize 2022/12/3 4:.. root root
s 2022/12/3 18:55:.. .oh-my-zsh Sfse 2022/12/3 St... root root
St 2022/12/3 0:17:04 pip = 2022/12/3 16... root root
ThE 2022/11/13 0:14-.. [ bash histary 793 BASHHIS.. 2022/12/318.. - root root
=3 2022/12/3 19:57:... [ bashre 3523 BASHRC.. 2022/12/3 4. root root
i 2022/11/26 19:2... [ .deskiop sutalogin 0 DESKTOP.. 2022/12/3 4:.. root root
gz 2022/12/3 20:06.... u wiminfo 1,375 VIMINFO ... 2022/12/3 17.. - root root
S 2019/12/7 17:14... [ woet-hsts 169 WGET-HS.. 2022/12/3 16.. -rw- root root
TiE 2022/12/3 18:55:.. [ Xautharity 55 XAUTHOR.. 2022/12/318.. - - root root
pra=—3 2022/11/10 10:3... [ zshre 3979 7SHRCIZ# 2022/12/35:. -rw-r-r--  root root
e = 2022/11/6 16:20:... v
3 S 1 11 TER. At 1,744,838,656 FT 7 3l 14 PER. Aot 9,894 FH
R AE o EERE Fh EER RS
FIMXE | SEEM | RDAEE |
DO P = e

8) Then select the path to upload to the development board on the right side of the
Filezilla software, and then select the file to be uploaded to the Windows PC on the left
side of the Filezilla software. Right click and select the upload option to start uploading
the file to the development board
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sftpy//root@102.168.31.11 - FileZilla - o x
TR REE BBV R0 BSSE BIE) BAH)
#-EFTE RO v Facs
U [sftps/192.16831.] Ry [root | ZEan: [eeeeeee | moex[ | | wmsmo |-
[ Connected to 192.168.31.11 ~
e ERERFIE.
[$55: Listing directory /root
[ Bl roor ERA .
A |\ v | S |froot v
Bia G |l a-@l/
@ root
@
i
|
e 5 MEZS e R Faspa
L
THE ey = * | cache it 2022/12/3 16,
i 1 LW [ T 2022/11/11 1:48.. S 2002/12/3 4.
- ISR R 2022/12/3 18:55: it 2022123 5t
BAREN Sz 2022/12/3 0:17:04 ., 202211273 16
S 2022/11/13 0:1 4 793 BASH_HIS.. 2022/12/3 18,
ﬂfto) == 2001231057 3,523 BASHRC.. 2022/12/3 4iu.
REO p S 2022/11/26 19:2. 0 DESKTOP.. 2022/12/3 4
HEER(Q S 2022/12/3 2006 i 1,375 VIMINFO .. 2022/12/2 17.. oot rost
SEESFEAY) st 20192V [7] woet-hsts 160 WGET-HS.. 2022/12/3 16. oot root
1G] = 2022/12/3 18:55: [ Xautherity 55 XAUTHOR.. 2022/12/3 18. root roct
R 2022/11/10 103... [ zshrc 3979 ZSHRCIZf 2022/12/3 5: root root
.0 =tz 2022/11/6 16:20: -
- EBER)
e 7 A 4 MER. RS 9804 FT
S BE EEwe TN EER RS
FIBARISCH | (S | I |
B wi = ee

9) After uploading, you can go to the corresponding path in the Linux system of the

development board to view the uploaded files

10) The method of uploading folders is the same as the method of uploading files, so it

will not be repeated here

3. 31. Instructions for using IMX219 MIPI camera

3.31.1. Installation method of camera
1) There are a total of 2 camera interfaces on the development board, currently only
supporting the connection of IMX219 cameras. The positions of CAM1 and CAM?2 are

shown below:
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2) The camera interface specification is 22PIN 0.5mm spacing, and the IMX219 camera
needs to be connected to the development board through a 22PIN to 15PIN ribbon cable.
The CAM1 and

CAM?2 connections are the same

3.31.2. Method of opening the camera through Gstreamer

Note that currently only the Debian bullseye system supports this method, and
other versions of the system do not currently support it.

1) First, install the camera driver

orangepi@orangepi:~$ sudo modprobe vin_v412

2) Then execute the following command to confirm the device node of the camera.

Currently, two MIPI cameras are connected, so there will be two nodes displayed.

orangepi@orangepi:~$ Is /dev/video*
dev/video0 /dev/video8

3) The system comes pre installed with the test_camera.sh script, which can be
executed to turn on the camera.

orangepi@orangepi:~$ test_camera.sh /dev/video0  #FTFF CAM1
orangepi@orangepi:~$ test_camera.sh /dev/video8  #FTFF CAM2
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3.31.3. Method of opening MIPI camera through OpenCV program
1) First, you need to install the dependency package.

orangepi@orangepi:~$ sudo apt install python3-pip python3-opencv libopencv-dev

orangepi@orangepi:~$ sudo apt install python3-pybind11 python3-dev

2) Then enter the directory where v412_opencv_demo is located, and you can see that it

contains the following files.

orangepi@orangepi:~$ cd /opt/v4l2_opencv_demo/
orangepi@orangepi:/opt/v4l2_opencv_demo$ Is
Makefile test camera.cpp test camera.py v412 camera bind.cpp

v412 camera.cpp V412 camera.h

3) Change the owner of v412_opencv_demo to a regular user so that regular users can

operate files

orangepi@orangepi:~$ sudo chown orangepi:orangepi /opt/v412_opencv_demo/ -R

4) Example file description:
a. Makefile: Build the compilation rule file for the C++sample program.
b. test camera.cpp: C++testing program, using OpenCV to preview the camera in
real-time.
c. test_camera.py : Python sample program, using OpenCV to preview camera
images.

d. v412_camera_bind.cpp: Use pybindl11 to encapsulate the V4L2Camera class for
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Python to call.

e. v4l2 camera.cpp : V4L2Camera class implementation, encapsulating camera
initialization and frame capture logic.

f.  v412_camera.h : V4L2Camera class header file, defining interfaces and

member variables.

5) Then install the camera driver

orangepi@orangepi:~$ sudo modprobe vin_v412

6) Then execute the following command to confirm the device node of the camera.

Currently, two MIPI cameras are connected, so there will be two nodes displayed.

orangepi@orangepi:~$ Is /dev/video*
/dev/video0 /dev/video8

7) The steps to open a MIPI camera using a C++example are as follows:

a. First, execute the following command to compile the C++example.

orangepi@orangepi:~$ cd /opt/v412_opencv_demo/
orangepi@orangepi:/opt/v4l2 opencv_demo$ make clean && make

b. After compilation, the cam_test executable file will be generated in the current

directory.

orangepi@orangepi:/opt/v4l2_opencv_demo$ Is cam_test

cam_test

c. Then execute the cam_test program to open the MIPI camera (note that the

camera node should be selected according to the actual situation):

orangepi@orangepi:/opt/v4l2_opencv_demo$ ./cam_test /dev/video0  #Open CAM1

orangepi@orangepi:/opt/v4l2_opencv_demo$ ./cam_test /dev/video8  #Open CAM?2

www.orangepi.cn 181 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

d. The camera resolution can be set by modifying the following code in the
test_camera.cpp file. After modification, please note that the code needs to be

recompiled.

int main(int argc, char* argv[])
{
const char* device = "/dev/video8";
int width = 640;
int height = 480;

8) The steps to open a MIPI camera using a Python example are as follows:
a. First, execute the following command to compile the python_module

orangepi@orangepi:~$ cd /opt/v4l2_opencv_demo/
orangepi@orangepi:/opt/v4l2_opencv_demo$ make python_module

b. Then execute the test camera.py script to open the MIPI camera.

orangepi@orangepi:/opt/v412_opencv_demo$ python3 test_camera.py -d /dev/video0 #Open CAM1

orangepi@orangepi:/opt/v412_opencv_demo$ python3 test_camera.py -d /dev/video8 #Open CAM?2
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c. The camera resolution can be set by modifying the following code in the

test_camera.py file:

parser.add_argument('--width', '-W', type=int, default=640,
help="Image width (default: 640)")

parser.add_argument('--height', '-H', type=int, default=480,
help='Image height (default: 480)")

3. 32. 10.1 inch MIPI LCD screen usage method

3.32.1. Assembly method for 10.1-inch MIPI screen
1) First, prepare the necessary accessories
a. 10.1-inch MIPI LCD display screen+touch screen

b. Screen adapter board+31pin to 40pin ribbon cable
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c. 30pin MIPI ribbon cable

I \

d. 12pin touchscreen cable
y A T

2) Connect the 12pin touch screen ribbon cable, 31pin to 40pin ribbon cable, and 30pin
MIPI ribbon cable to the screen adapter board according to the following diagram. Note
that the blue insulation surface of the touch screen ribbon cable is facing downwards, and
the insulation surfaces of the other two ribbon cables are facing upwards. If connected

incorrectly, it may cause problems such as no display or inability to touch

3) Place the adapter board connected to the ribbon cable on top of the MIPI LCD screen
according to the following diagram, and connect the MIPI LCD screen to the adapter
board through a 31 pin to 40 pin ribbon cable
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4) Then connect the touch screen to the adapter board through a 12 pin touch screen

cable, paying attention to the orientation of the insulation surface

5) Finally, connect the 30pin MIPI ribbon cable to the LCD interface of the development
board

3.32.2. Method for configuring a 10.1-inch MIPI LCD screen

1) The default configuration for Linux images is not to enable the mipi LCD screen. If

www.orangepi.cn 185 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

you need to use the mipi LCD screen, you need to manually enable it.

2) The interface of the mipi LCD screen on the development board is shown in the
following figure:

3) The method to open mipi LCD configuration is as follows:

a. First, run orangepi-config. Regular users should remember to add sudo
privileges

orangepi@orangepi:~$ sudo orangepi-config
b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname
Software System and 3rd party software install

Help Documentation, support, sources
< QUK 3] < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment

CPU Set CPU speed and governor

_ardwareTogg e hardware configuration: UART, I2C, etc.
! Reconfigure H daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

e < Back >

d. Then use the directional keys on the keyboard to locate the opizero3w-led, and
use a space to select it

|| e [']

e. Then select<Save>to save
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[ 1 suartl

e |

OTE < Back >

| |

f.  Then select<Back>

[ 1 suartl

< Save >

< gack >

g. Then select<Reboot>to restart the system for the configuration to take effect

Reboot to enable new features?

Applyin

<geboot>

g changes

<Cancel>

The above

settings

will

eventually

add

overlays=opizero3w-lcd

in/boot/orangepiEnv.txt. After setting it up, you can check it first. If this line of

configuration does not exist, then there is a problem with the settings.

If you find it troublesome to use orangepi-config, you can also use the Vim

editor to

configuration line.

open/boot/orangepiEnv.txt

and add

the

overlays=opizero3w-lcd

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "lcd"

overlays=opizero3w-lcd #Example configuration

4) Then restart the Linux system

5) After restarting, you can see the following display on the LCD screen (default is

vertical):
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3.32.3. Method for Rotating Display Direction of Server Version Mirrors
1) Adding the configuration sentence 'extraargs=fbcon=rotate: direction to rotate'
in/boot/orangepiEnv.txt can set the direction displayed by the server version of the
Linux system, where fbcon=rotate: The number after it can be set to:

a. 0: Normal screen (default is vertical screen)

b. 1: Rotate 90 degrees clockwise

c. 2:Flip 180 degrees

d. 3: Clockwise turn 270 degrees

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=lcd

extraargs=fbcon=rotate:3

2) Then restart the Linux system and you will see that the direction of the LCD screen

display has rotated

3. 33. Instructions for Hard Debugging Test of Debian Bulleye
System

Note that currently only the Debian bullseye system supports hard cracking,

and other versions of the system do not currently support it.

1) Both VLC player and Gstreamer support hardware decoding, and the currently tested

formats are as follows:
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Video hardware decoding - HEVC
Video hardware decoding - H.264
Video hardware decoding - VP8
Video hardware decoding - VP9
Video hardware decoding - MPEG2

o a0 o

2) Firstly, prepare a test video, which can be downloaded from the following website or
from the official tool's Videos directory.
http://bbb3d.renderfarming.net/download.html

3) Then open the command-line terminal on the desktop of the Debian system and run

the gstreamer command below.

orangepi@orangepi:~$ gst-play-1.0 bbb_sunflower_1080p_60fps_normal.mp4

4) Alternatively, you can use the following command.

lorangepi@orangepi:~$ gst-launch-1.0 filesrc location=bbb_sunflower_1080p_60fps_normal.mp4 ! qtdemux ! h264parse ! omxh264dec ! xvimagesink

5) Ifusing VLC player, simply right-click on the video file and select VLC player to

open.

6) You can verify whether hardware decoding is called by using the following command.
If you see an increasing number of interrupts, it means that hardware decoding is already

being used.

orangepi@orangepi:~# cat /proc/interrupts |grep cedar_dev

0 wakeupgen 49 Level cedar_dev

0 wakeupgen 48 Level cedar_dev ve2

7) In the case of hardware decoding, executing the htop command can result in lower
CPU usage.
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3. 34. GPU Testing Instructions for Debian Bulleye System

Note that currently only the Debian bullseye system supports GPU acceleration,
while other versions of the system do not currently support it.

1) First, open the command-line terminal on the desktop of the Debian system, and then

run glmark2-es2. Choose one of the following commands:

Note that the following command needs to be run on the desktop.

orangepi@orangepi:~$ LD_LIBRARY_PATH=/usr/local/lib glmark2-es2
orangepi@orangepi:~$ LD_LIBRARY_PATH=/usr/local/lib glmark2-es2 --off-screen

2) glmark2-es2 is a benchmark testing tool for OpenGL (ES) 2.0, which can be used to
test the performance of GPU OpenGL ES 2.0

a. The test scores for the glmark2-es2 command are as follows
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Eﬁ! Mon 20 Oct, 03:42 (£ ) shi)orangeps

b. The test scores for the glmark2-es2 --off-screen command are as follows
Eﬁu Man 20 0ct, 03:49 [£] R dforanger
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3. 35. Instructions for using NPU

3.35.1. PC Development Environment Configuration
3.35.1.1. Installing Docker Environment
1) Firstly, install the Docker software on your Ubuntu computer. After installing Docker,

if you can see the version number using the docker - v command, it means the installation

is successful.

$ sudo apt update
$ sudo apt install -y docker.io

$ docker -v

2) Then download the ACUITY docker compressed file from Quanzhi Netdisk and unzip
it.

$ unzip docker_images v2.0.x.zip

3) Then execute the following command to import the Docker image containing the All

Star NPU development environment.

$ cd docker_images v2.0.x

$ unzip ubuntu-npu_v2.0.10.tar.zip

$ sudo docker load -i ubuntu-npu_v2.0.10.tar

4) Then download the ai-sdk.tar.gz compressed file from the official tool on the Orange
Pi website and extract it to the docker data directory.

$ mkdir docker_data

$ tar -xvf ai-sdk.tar.gz -C docker_data

5) Then create and enter the Docker container.

$ cd docker data

$ sudo docker run --ipc=host -itd -v ${PWD}:/workspace --name allwinner_v2.0.10
ubuntu-npu:v2.0.10 /bin/bash

$ sudo docker exec -it allwinner_v2.0.10 /bin/bash
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3.35.1. 2. Model Conversion and Quantification

1) Before starting the model transformation, it is necessary to configure the model

compilation script

# cd /workspace/ai-sdk/models

# source env.sh v3

# cp ../scripts/* .

2) Multiple conversion examples of framework models are provided in the
ai-sdk/models directory. Taking the yolovSs model as an example, we will introduce the

usage of the model deployment script.

3) The directory structure of yolovSs:

# tree yolovSs-sim
yolov5s-sim
-- channel mean value.txt
-- convert_export.sh
-- dataset.txt
-- images
|-- COCO _train2014_000000000529.jpg
-- COCO _train2014_000000001183.jpg
-- COCO _train2014_000000002349.jpg
-- COCO _train2014_000000003685.jpg
-- COCO _train2014_000000004463.jpg
"-- dog.jpg
-- inference _compare.sh

-- inputs_outputs.txt

- y010V5S-Sim.OIlIlX #The onnx model file of yolov5s has fixed the input size to (1,3640640)

1 directory, 12 files

4) Generate NBG files with uint8 quantization.

a. Import the model.

# ./pegasus_import.sh yolovSs-sim

b. Modify the secale of the yolov5s-sim_inputmeta.yml file to 0.00392157
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# vim yolovSs-sim/yolovSs-sim_inputmeta.yml

c. Execute quantization, default to using uint8 quantization.

# ./pegasus_quantize.sh yolovSs-sim uint8

d. Run simulation verification.

# ./pegasus_inference.sh yolovSs-sim uint8

e. Export NBG model files available for NPU

# ./pegasus_export_ovx.sh yolovSs-sim uint8

f.  After execution, the path of the quantized NBG file is as follows:

yolov5s-sim/wksp/yolovSs-sim_uint8 nbg unify/network binary.nb

3.35.2. On-board Model Deployment
3.35.2.1. Preparation of On-board Environment

1) Firstly, the development board needs to install OpenCV and CMAKE
orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install libopencv-dev cmake

2) Then download the ai-sdk.tar.gz compressed file from the official tool on the Orange

Pi website.

3) Then upload the compressed file to the development board and decompress it.

orangepi@orangepi:~$ tar -xvf ai-sdk.tar.gz

4) After decompressing the compressed file, the directory structure is as follows.

orangepi@orangepi:~$ cd ai-sdk
orangepi@orangepi:~/ai-sdk$ Is

examples machinfo Makefile models scripts tests tools unified-android

unified-tina viplite-android viplite-tina

3.35.2.2. Running yolov5 Object Detection Example

1) First, compile the yolov5 example.

orangepi@orangepi:~/ai-sdk$ cd examples/yolov5
orangepi@orangepi:~/ai-sdk/examples/yolovS$ mkdir build

orangepi@orangepi:~/ai-sdk/examples/yolov5$ cd build

www.orangepi.cn 194 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

o

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

orangepi@orangepi:~/ai-sdk/examples/yolov5/build$ cmake ..
orangepi(@orangepi:~/ai-sdk/examples/yolov5/build$ make

2) Then execute the following command to run the example.

lorangepi@orangepi:~/ai-sdk/examples/yolov5/build$ ./yolov5 ../model/v3/yolov5.nb ../input_data/dog.jpg ./yolov5 nbg input

VIPLite driver software version 2.0.3.2-AW-2024-08-30
yolov5_preprocess.cpp run.
yolov5_postprocess.cpp run.
detection num: 3
16: 87%,[ 134, 216, 308, 552],dog
2: 54%,[463, 77, 693, 170],car
1: 49%, [ 160, 131, 562, 423], bicycle

3) The output result will be saved as the result. png in the current directory

orangepi@orangepi:~/ai-sdk/examples/yolov5/build$ Is result.png

result.png

3.35.2.3. Running resnet50 Image Classification Example

1) First, compile the resnet50 example.

orangepi@orangepi:~/ai-sdk$ cd examples/resnet50
orangepi(@orangepi:~/ai-sdk/examples/resnet50$ mkdir build
orangepi@orangepi:~/ai-sdk/examples/resnet50$ cd build

orangepi@orangepi:~/ai-sdk/examples/resnet50/build$ cmake ..
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orangepi@orangepi:~/ai-sdk/examples/resnet50/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/ai-sdk/examples/resnet50/build$ ./resnet50 ../ model/v3/resnet50.nb ../input_data/dog_224_224.jpg

3) The output result information is shown below, which displays the top 5 predicted by
the model, with the most likely category being collie

orangepi@orangepi:~/ai-sdk/examples/resnet50/build$ ./resnet50 ../ model/v3/resnet50.nb ../input_data/dog_224_224.jpg

top5
class id: 231, prob: 10.750525, label: collie
class id: 160, prob: 10.616143, label: Afghan hound, Afghan
class id: 169, prob: 10.481762, label: borzoi, Russian wolthound
class id: 230, prob: 10.347381, label: Shetland sheepdog, Shetland sheep dog, Shetland
class id: 176, prob: 6.987841, label: Saluki, gazelle hound

class_postprocess success.

3.35.2.4. Running struct2depth deep detection example

1) First, compile the struct2depth example

orangepi@orangepi:~/ai-sdk$ cd examples/struct2depth
orangepi@orangepi:~/ai-sdk/examples/struct2depth$ mkdir build
orangepi@orangepi:~/ai-sdk/examples/struct2depth$ cd build
orangepi@orangepi:~/ai-sdk/examples/struct2depth/build$ cmake ..

orangepi@orangepi:~/ai-sdk/examples/struct2depth/build$ make

2) Then execute the following command to run the example

lorangepi@orangepi:~/ai-sdk/examples/struct2depth/build$ ./struct2depth -b ../model/v3/struct2depth.nb -i ../input_data/0015.jpg

3) The depth information of model inference will be saved in jpg and txt files.

orangepi@orangepi:~/ai-sdk/examples/struct2depth/build$ Is disp_* output_*
disp_color.jpg disp_show.jpg output l.txt output 3.txt

disp_gray.jpg output 0.txt output 2.txt
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3.35.2.5. Running transformer_cls

example

1) First, compile the transformer_cls example.

image

classification

orangepi@orangepi:~/ai-sdk$ cd examples/transformer_cls

orangepi@orangepi:~/ai-sdk/examples/transformer_cls$ mkdir build

orangepi(@orangepi:~/ai-sdk/examples/transformer cls$ cd build

orangepi@orangepi:~/ai-sdk/examples/transformer_cls/build$ cmake ..

orangepi@orangepi:~/ai-sdk/examples/transformer_cls/build$ make

2) Then execute the following command to run the example.

lorangepi(@orangepi:~/ai-sdk/examples/transformer_cls/build$ ./transformer_cls ../model/v3/transformer_cls.nb ../input_data/cat_224_224.jpg

3) The output results of image classification are shown below.

lorangepi(@orangepi:~/ai-sdk/examples/transformer_cls/build$ ./transformer_cls ../model/v3/transformer_cls.nb ../input_data/cat_224_224.jpg

Jtransformer_cls nbg input

IVIPLite driver software version 2.0.3.2-AW-2024-08-30
get jpeg success.

trans data success.

awnn_set input buffers success.

awnn_run success.

class_postprocess.cpp run.

top5
class id: 281, prob: 8.171444, label: tabby, tabby cat
class id: 285, prob: 6.455214, label: Egyptian cat
class id: 282, prob: 6.139260, label: tiger cat
class id: 287, prob: 3.832908, label: lynx, catamount
class id: 756, prob: 3.263942, label: rain barrel

class_postprocess success.

3.35.2.6. Running yolact object

example

1) First, compile the yolact example.
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orangepi@orangepi:~/ai-sdk$ c¢d examples/yolact
orangepi(@orangepi:~/ai-sdk/examples/yolact$ mkdir build
orangepi@orangepi:~/ai-sdk/examples/yolact$ c¢d build
orangepi@orangepi:~/ai-sdk/examples/yolact/build$ cmake ..

orangepi(@orangepi:~/ai-sdk/examples/yolact/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/ai-sdk/examples/yolact/build$ ./yolact ../model/v3/yolact.nb ../input_data/dog_550 550.jpg

3) The output result will be saved as the result. png in the current directory

orangepi@orangepi:~/ai-sdk/examples/yolact/build$ Is result.png
result.png

=05 75 5
= = —0—x=1]

3.35.2.7. Running deepspeech2 Speech Recognition Example

1) First, compile the DeepSpeech2 example.

orangepi@orangepi:~/ai-sdk$ cd examples/deepspeech2
orangepi@orangepi:~/ai-sdk/examples/deepspeech2$ mkdir build
orangepi@orangepi:~/ai-sdk/examples/deepspeech2$ cd build
orangepi(@orangepi:~/ai-sdk/examples/deepspeech2/build$ cmake ..

orangepi@orangepi:~/ai-sdk/examples/deepspeech2/build$ make
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2) Then execute the following command to run the example.

lorangepi@orangepi:~/ai-sdk/examples/deepspeech2/build$ ./deepspeech2 ../model/v3/deepspeech2.nb ../input_data/1188-133604-0010.flac_756_161_1.tensor

3) The output result is shown below.

lorangepi@orangepi:~/ai-sdk/deepspeech2/build$ ./deepspeech2 ../model/v3/deepspeech2.nb ../input_data/1188-133604-0010.flac_756_161_1.tensor
input tensor_file = ../input_data/1188-133604-0010.flac_756 161 _1.tensor

IVIPLite driver software version 2.0.3.2-AW-2024-08-30

Original array: but in thiss vvingyet copiiedd ffrom turrrnerr yoou haavve the ttwo
prrincciiplleess  brrouught oout perrfeccttlily

Modified array : but in this vingyet copied from turner you have the two principles brought out

perfectly

3.35.2.8. Running chineseocr Text Recognition Example

1) First, compile the chineseocr example.

orangepi@orangepi:~/ai-sdk$ cd examples/chineseocr
orangepi@orangepi:~/ai-sdk/examples/chineseocr$ mkdir build
orangepi@orangepi:~/ai-sdk/examples/chineseocr$ c¢d build
orangepi(@orangepi:~/ai-sdk/examples/chineseocr/build$ cmake ..

orangepi@orangepi:~/ai-sdk/examples/chineseocr/build$ make

2) Then execute the following command to run the example.

rangepi(@orangepi:~/ai-sdk/examples/chi /build$ ./chii -d ../model/v3/ -1 dbnet_1024 -2 angle_net -3 crnn_lite_Istm_256 -4 keys.txt -i ../input_data/l.jpg

3) The output result is shown below, and it can be seen that the text in the image has

been recognized.

a@orangepi:~/ai-sdk/examples/chi /build$ ./chii -d ../model/v3/ -1 dbnet_1024 -2 angle_net -3 crnn_lite_lstm_256 -4 keys.txt -i ../input_data/1.jpg

ZepLL

FullDetectTime(903.447417ms)
We are at Quanzhi Technology
Al

chip

take off 12345666666 !
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run finished.
~CrnnNet.
~AngleNet.
~DbNet.
~NpuUint.

3. 36. Method for burning Linux images to eMMC

Note that the development board can be launched through TF card or eMMC,
with TF card having higher priority than eMMC. That is to say, if the development
board is inserted with a TF card and there is a system in the TF card, the system in
the TF card will be started by default instead of the system in eMMC.

Before performing the following operations, please ensure that the eMMC
module is affixed to the development board.

1) Burning a Linux image to eMMC requires the use of a TF card. First, burn the Linux

image onto the TF card, and then start the development board to enter the Linux system

2) Then run the nand-sata-install script, remember to add sudo privileges

orangepi@orangepi:~$ sudo nand-sata-install

3) Then select 2 Boot from eMMC - system on eMMC
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Choose an option:

Current root: UUID=2b84c970-6860-4343-8ccO-b590bclcebd5

| [lBoot from eMMC - system on eMMC

5 Install/Update the bootloader on SD/eMMC

<Cancel>

4) Then a warning will pop up, and the script will erase all data on eMMC.
Select<Yes>to continue

install

This script will erase your eMMC. Continue?

IEE <M >

5) Then it will prompt to select the type of file system, supporting five file systems:
ext2/3/4, £2fs, and btrfs
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Select filesystem type for eMMC /dev/mmcblk®

|
2 ext3
3
4

ext2
f2fs

<Cancel=>

6) Then it will start formatting eMMC, and after formatting eMMC, it will start burning
Linux images into eMMC

eMMC install

Transferring rootfs to /dev/mmcblk@pl (4590 MB).

This will take approximately 15 minutes to finish. Please wait!

7) After burning, the following options will be prompted, you can choose<Power off>to
shut down directly

eMMC install

All done. Power off

8) Then unplug the TF card and power it on again, and the Linux system in eMMC will

start up

3. 37. Method for burning Linux images to UFS

Note that the development board can be booted through TF card or UFS, with H
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TF card having higher priority than UFS. That is to say, if the development board is
inserted with a TF card and there is a system in the TF card, the system in the TF
card will be started by default instead of the system in UFS.

Before performing the following operations, please ensure that the development
board is labeled with UFS.

1) Burning a Linux image to UFS requires the use of a TF card. First, burn the Linux

image onto the TF card, and then start the development board to enter the Linux system

2) Then create a partition for UFS, making sure to confirm the device nodes of UFS.

Here is sda

orangepi@orangepi:~$ sudo parted --script /dev/sda mklabel msdos mkpart primary ext4 65536s 100%

3) Then run the nand-sata-install script, remember to add sudo privileges

orangepi@orangepi:~$ sudo nand-sata-install

4) Then select 8 Boot from UFS - system on UFS

Current root: UUID=8daca679-1d4b-4f11-b4d1-4189e7f3b711

5 Install/Update the bootloader on SD/eMMC
| BBoot from UFS - system on UFS

< K > <Cancel>

5) Select <OK> to continue
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Select destination: -

| [ /dev/sdal

< K 3] <Cancel>

6) Then a warning will pop up, and the script will erase all data on UFS. Select <Yes> to

continue

UFS boot UFS root install 5

m m Mmm  MWMMMMm Mmm M mmmmm o mmn
# # # # #  "##m # # #"m
2 3

#"# # # H#mmmm" # #m # # #
#H #" Hmm#E # "mé# ## # # # #
# # # # ¥ " #  #F mm#Fmm £ A "mmm"

This script will erase your device /dev/sdal. Continue?

<_jes > <No >

7) Then it will prompt to select the type of file system, supporting five file systems:
ext2/3/4, £2fs, and btrfs

Select filesystem type for /dev/sdal 5
2 ext3
3 ext2
4 btrfs
HE <Cancel>

8) Then it will start formatting UFS, and after formatting UFS, it will start burning Linux
images into UFS
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Transferring rootfs to /dev/sdal (4296 MB)

This will take approximately 14 minutes to finish. Please wait!

9) After burning, the following options will be prompted, you can choose<Power off>to

shut down directly

All done. Power off

<gower off>

10) Then unplug the TF card and power it on again, and the Linux system in UFS will
start up

3. 38. Instructions for using the system backup script

opi-bkimg

opi-bkimg is a system backup script designed for the Orange Pi series
development board, which can help users fully backup their currently running
Linux system to an image file for subsequent recovery or migration to other devices.
Before starting the backup, please ensure that there is enough space left in the

system, otherwise the backup may fail

1) Run the opi-bkimg script to start backing up the system.

orangepi@orangepi:~$ sudo opi-bkimg

2) If there is no opi-bkimg script in the system, you can download it from the following

repository by yourself.

https://gitee.com/orangepi-xunlong/opi-bkimg

3) The script will check the root file system size and create a properly sized image file,

then use the rsync command to copy system data to the image file. The specific process
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is as follows.

orangepi@orangepi:~$ sudo opi-bkimg
] Starting backup to image [ /n
Current rootfs size [ 2561 M
Creating blank image for rootfs [
dd: 3.42GiB [ 126MiB/s] [
Creating partitions [ r
Creating rootfs [ extd / pl ]

Re-enabling [ oran
Writing U-boot I
Unmounting [ /i
Backup completed
rangepi@orangepi:-$%$

]

[

[

[

[

[ 1

[ Copying file to [ FHA ] 100%
[

[

[

o

4) When the script displays the message 'Backup completed', it indicates that the

backup has ended. The image generation path is shown below,

orangepi@orangepi:~$ Is /mnt/

backup.img

5) backup.img is the image file that can be burned.

3. 39. Usage of Linux Overlayoot

In some user scenarios, the system often shuts down by directly cutting off
power instead of executing the poweroff command, which may cause file system
damage and prevent normal startup. To prevent such issues, it is recommended to
enable the overlay root feature and mount the root file system as read-only. This
ensures that even in the event of an abnormal power outage, the original file system

is not affected, thereby improving the stability and reliability of the system.

Overlayboot is a technology based on Overlayfs that can mount the Linux root
file system (/) as read-only and provide writable storage through an overlay. All user
modifications (such as file writes, configuration changes, etc.) will be redirected to
the writable layer, while the original root file system remains unchanged, making it
suitable for scenarios such as embedded devices and servers that require high
system stability.

Overlayboot consists of two layers: a read-only layer (lowerdir) and a writable
layer (upperdir). The read-only layer is the original root file system (/), mounted in

read-only mode; The writable layer is used to store user modified data, which is
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merged with the read-only layer to form the final root file system view, making users
unaware of the hierarchical structure of the underlying layer during operation.

The writable layer can be stored in tmpfs or block devices. When using tmpfs,
all modifications are stored in memory and lost after restart, and the system returns
to its original state; When using block devices such as USB drives and TF card

partitions, data can be stored persistently and will not be lost after restarting.

3.39.1. Configure Overlayboot to tmpfs mode

In this mode, all modifications made by the system will be stored in memory
(tmpfs). After restarting, all changes will be lost and the system will return to its

initial state.

1) Overlayboot is turned off by default in Linux systems and needs to be manually
turned on to use. The opening steps are as follows:
a. Firstly, please ensure that the development board is connected to a wired or
wireless network. For specific methods, please refer to the Network Connection
Testing section

b. Then run orangepi-config, remember to add sudo privileges for regular users

orangepi@orangepi:~$ sudo orangepi-config

c. Then select System

Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

Net Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install
Help Documentation, support, sources

< UK > < Exit >

d. Then select Overlayroot

Edit boot environment

Set CPU speed and governor

Announce system in the network

Toggle hardware configuration: UART, I2C, etc.
Reconfigure SSH daemon

Run apt update & apt upgrade

Install ZSH with plugins and tmux

Enable or disable a overlay filesystem.

i e e

< K 3 < Back >

e. Then select tmpfs and press enter
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Choose the storage mode:

none disable overlayroot (active)
tmpfs mode
block

block device mode

< K > <Cancel>

f.  Then select <Reboot> to restart the system for the configuration to take effect

Enable overlayroot and reboot.

<ileboot> <Cancel>

2) Then enter the mount | grep root command to see the mounting information of the

file system

orangepi@orangepi:~$ mount |grep root
/dev/mmcb1kOpl on /media/ -ro type ext4 (ro,relatime)
on /media/ -rw type tmpfs (rw,relatime)
on / type overlay (rw,relatime,lowerdir=/media/ -ro,upperdir=/media/ -rw/overlay,workdir=/media/ -rw/overlay-workdir/ )

on /var/log.hdd type overlay (rw,relatime,lowerdir=/media/ -ro,upperdir=/media/ -rw/overlay,workdir=/media/ = r’\-l/over'lé‘,h\.-rorkdi r/_)
lorangepi@orangepi:~$

From the mounting information, it can be seen that the file system
partition/dev/mmcblkXp1 is mounted in read-only mode to/media/root ro, and
tmpfs is mounted as a writable layer to/media/root rw, indicating that the overlay
root configuration has taken effect.

Due to tmpfs being a memory file system, all modifications will be lost after

restarting.

3.39. 2. Configure Overlayboot to block device storage mode

In this mode, the writable layer uses specific storage devices (such as TF card

partition/dev/mmcblkXp2), and data will not be lost after restarting.

Please note that after opening Overlayboot, modifications to the/boot partition
(such as updating the kernel or modifying/boot/orangepiEnv. txt) will not take effect.
The reason is that in block device mode, modifications are actually made to/boot in
the overlay layer, while Uboot reads files from the real partition at startup, so the
modifications will not take effect. To make the modifications effective, it is necessary

to disable Overlayboot before performing these operations.
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1) Overlayboot is turned off by default in Linux systems and needs to be manually
turned on to use. The opening steps are as follows:
a. Firstly, please ensure that the development board is connected to a wired or
wireless network. For specific methods, please refer to the Network Connection
Testing section

a. Then run orangepi-config, remember to add sudo privileges for regular users

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor.

Support: http://www.orangepi.org

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

< [k > < Exit >

c. Then selectOverlayroot

System settings
Bootenv Edit boot environment
CPU Set CPU speed and governor
Avahi Announce system in the network
Hardwar Toggle hardware configuration: UART, I2C, etc.
SSi Reconfigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Enable or disable a overlay filesystem.

< K 5] < Back >

d. Then select block and press enter

Overlayroot Configuration .

Choose the storage mode:

none disable overlayroot (active)
tmpfs tmpfs mode

block device mode

< K > <Cancel>

e. Then an Overlay writable layer partition will be created. You need to select the
storage device where the Overlay writable layer partition is located. If no other
USB devices are inserted into the development board, there is only one option by

default, which means creating a partition in the TF card. The size of the partition
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is: the total capacity of TF minus twice the capacity occupied by rootfs

Select a block device for storage:

dev/mmcblkOp2@@Potential new partition (p2)

< K > <Cancel>

f.  Then select<Yes>to automatically create and format partitions

Warning: Creating a new partition
(/dev/mmcblkOp2) may destroy existing data.

Enable overlayroot and reboot.

<Heboot>] <Cancel>

2) Then enter the mount | grep root command to see the mounting information of the

file system.

orangepi@orangepi:~$ mount |grep root
/dev/mmcb1lkOpl on /media/ -ro type ext4 (ro,relatime)
/dev/mmcb1kOp2 on /media/ -rw type extd (rw,relatime)

overl on / type overlay (rw,relatim owerdir=/media/ -ro,upperdir=/media/ -rw/overlay,workdir=/media/ -rw/overlay-workdir/ )
ia/

loverl on fvar/log.hdd type overla ,relatime, lowerdir:
orang rangepi:~s I

upperdir=/media/ -rw/overl rkdir=/media/ -rw/overl rkdir/ )

o From the mounting information, it can be seen that the file system
partition/dev/mmcblkXpl is mounted in read-only mode to/media/root-ro,
and/dev/mmcblkXp2 is mounted as a writable layer to/media/root-rw, indicating

that the overlay root configuration has taken effect.

3) Because all user modifications are redirected to the/media/root-rw directory, it is
possible to restore factory settings by deleting all content unde/media/root-rw/(which

requires a restart to take effect).
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orangepi@orangepi:~$ sudo rm -rf /media/root-rw/*
orangepi@orangepi:~$ reboot

3.39.3. Methods to disable Overlayboot
1) The steps to disable Overlayboot are as follows:

a. First, run orangepi-config. Regular users should remember to add sudo

privileges

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi Zero 3W
SoC runs between 416 and 1794 MHz using ondemand governor

Support: http://www.orangepi.org

System and security settings

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

< K 5] < Exit >

c. Then selectOverlayroot

System settings

Bootenv Edit boot environment

CPU Set CPU speed and governor

Avahi Announce system in the network

Hardware Toggle hardware configuration: UART, I2C, etc.
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Enable or disable a overlay filesystem.

< K 3 < Back >

d. Then select none and press enter

Overlayroot Configuration 7

Choose the storage mode:

| oneflldisable overlayroot (active)
tmpfs tmpfs mode
lock block device mode

< K > <Cancel>

e. Then select<Reboot>to restart the system for the configuration to take effect
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Disable overlayroot and reboot.

<fleboot> <Cancel>

2) If you find using orangepi-config cumbersome, you can also follow the steps below.

a. Firstly, it is necessary to re mount the root-ro directory in writable mode.

orangepi@orangepi:~$ sudo mount -o remount,rw /media/root-ro

b. Then modify the /etc/overlayroot.conf file under the read-only partition, set the

overlayroot variable to empty, and restart the system.

orangepi@orangepi:~$ sudo vim /media/root-ro/etc/overlayroot.conf

overlayroot=""

3.39.4. Method of backing up overlayroot image through opi-bkimg

The above method is only applicable to local operation of a single device and
may cause damage to the system in some cases. It is recommended to use the method
in this section to generate an overlay root supported image through backup, which
can be easily burned to other devices. Before starting the backup, please ensure that
the overlay root function is not currently enabled in the system. If it is enabled,

please disable it according to the method in the previous section.

opi-bkimg is a system backup script designed for the Orange Pi series
development board, which can help users fully backup their currently running
Linux system to an image file for subsequent recovery or migration to other devices.
Before starting the backup, please ensure that there is enough space left in the

system, otherwise the backup may fail.

1) Run the opi-bkimg script to start backing up the system, making sure to specify the

overlayfs parameter.

orangepi@orangepi:~$ sudo opi-bkimg overlayfs

2) If there is no opi-bkimg script in the system, you can download it from the following

repository by yourself.

https://gitee.com/orangepi-xunlong/opi-bkimg
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3) The script will check the root file system size and create a properly sized image file,
then use the rsyne command to copy system data to the image file. The specific process

is as follows.

orangepi@orangepi:~$ sudo opi-bkimg overlayfs

[ Starting backup to image [
[ Current rootfs size [ 533
[ Overlayfs size [ 2

[ Creating blank imag

[ dd: 7.32GiB [ 224MiB/s]

[ Creating partitions :

[ Creating rootfs [ ¢

[ Creating overlayfs [

[ Copying 178549 file to [
[ Re-enabling [

[ Enabling [ se

[ Writing U-boo

[ Backup complet

[ Unmounting [
orangepi@orangepi:~$

4) When the script displays the message 'Backup completed', it indicates that the

backup is complete, and the image generation path is as follows.

orangepi@orangepi:~$ Is /mnt/

backup.img

5) backup.img is an image file that can be directly burned. After burning the image to a
TF card or eMMC and powering it on, the system will automatically complete
initialization. During this process, there will be a restart. After the system restarts, execute
the df -lh command. If it can output information similar to the following image, it
indicates that the system overlay root initialization is successful.

Filesystem Size Used Avail Use% Mounted on

tmpfs 99M 6 94M 5% /run
/dev/mmcblkOpl 2.7G 2.1G 550M 8 /media/root-ro
/dev/mmcblk0p2 25G 652K 25G /media/root-rw
overlayroot 25G 652K 25G 1% /

tmpfs 491M 0 491M /dev/shm

tmpfs 5.0M 4.0K 5.0M /run/lock
tmpfs 491M 0 491M /tmp

/dev/ zraml 47M 2.1M 42M /var/log

tmpfs 99M 0 99M 0% /run/user/1000
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3.40. Methods for shutting down and restarting the

development board

1) During the operation of the Linux system, if the power is directly unplugged and
disconnected, it may cause the file system to lose some data. It is recommended to use the

poweroff command to shut down the Linux system of the development board before

unplugging the power

orangepi@orangepi:~$ sudo poweroff

2) Use the reboot command to restart the Linux system in the development board

orangepi@orangepi:~$ sudo reboot
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4. Linux SDK——orangepi build usage instructions

4.1. Compilation System Requirements

Linux SDK, orangepi-build, which only supports running on X64 computers with
Ubuntu 22.04 installed, so before downloading Orangepi build, please first ensure that
the Ubuntu version installed on your computer is Ubuntu 22.04. The command to check
the installed Ubuntu version on the computer is as follows. If the Release field does not
display 22.04, it means that the current Ubuntu version used does not meet the
requirements. Please replace the system before performing the following operations.
test@test:~$ Isb_release -a
INo LSB modules are available.

Distributor ID: Ubuntu
Description: Ubuntu 22.04 LTS
Release: 22.04

Codename: jammy

If the computer is installed with a Windows system and does not have Ubuntu 22.04
installed, you can consider using VirtualBox or VMware to install an Ubuntu 22.04
virtual machine on the Windows system. However, please note not to compile
orangepi-build on the WSL virtual machine, as orangepi-build has not been tested on the
WSLs virtual machine, so it cannot be guaranteed that orangepi-build can be used
properly in WSLs. Additionally, please do not use orangepi-build on Linux systems on
the development board. The installation image download address for Ubuntu 22.04

amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04-desktop-amd 64.iso

After installing Ubuntu 22.04 on your computer or virtual machine, please first set
the software source for Ubuntu 22.04 to Qinghua Source (or other domestic sources that

you think are faster), otherwise it is easy to encounter errors during software installation
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due to network issues. The steps to replace Tsinghua Source are as follows:
a. The method of replacing Tsinghua Source can refer to the instructions on this

webpage.

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that Ubuntu version needs to be switched to 22.04.

Ubuntu $R{&EREERD

Ubuntu BERAHFECEX R /etc/apt/sources.list , HRRETZHEME, BIECUHEHE TERS, BT TUNA FERRS S,

iR {RAGubuntub 4:

# BUERTEBERLIES apt update HE, MEFEW BITHHEER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# MATHRAE, 2R

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. The contents of the /etc/apt/sources.list file that needs to be replaced are:

test@test:~$ sudo mv /etc/apt/sources.list cat /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

# By default, the source code image has been annotated to improve the speed of apt updates. If necessary, you canl
remove the annotation yourself

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# Pre release software source, not recommended to enable
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

d. After replacement, it is necessary to update the package information and ensure

that there are no errors.
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test@test:~$ sudo apt-get update

e. In addition, since the kernel and U-boot source code are stored on GitHub,
it is important to ensure that the computer can download the code from

GitHub properly when compiling the image.

4. 2. Obtain the source code of Linux SDK

4.2.1. Download orangepi-build

The linux sdk refers to the orangepi-build code, which is modified based on the
armbian build compilation system. Using orangepi-build, multiple versions of Linux
images can be compiled. You can download the code for orangepi-build using the
following command:

a. The command downloaded from github is as follows:

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

b. The command downloaded from gitee is as follows:

test@test:~$ sudo apt-get update && sudo apt-get install -y git

test@test:~$ git clone https://gitee.com/orangepi-xunlong/orangepi-build.git -b next

Note that using the A733 Soc development board requires downloading the next
branch source code of orangepi-build. The git clone command above needs to

specify the branch of orangepi-build source code as next.
2 orangepi-xunlong / orangepi-build P

{¥ Code (=) tssues 3 Il Pull requests 2 (=} Actions 5 Projects 0 wiki B security = Insights f# settings

¥ next -‘.-]-"'25 anches  © 0 tag m

This branch i 3 comimils abead of main S— 17 Contribute

When viewing the code of orangepi build, it is necessary
to switch to the next branch O M1 commit

external
seripts
4 gitignore
[ LICEMSE
™ README.md

[ buildsh
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Downloading the code for orangepi-build through the git clone command does
not require entering the username and password of the github account (the same
applies to downloading other code in this manual). If Ubuntu PC prompts for the
username and password of the github account after entering the git clone command,
it is usually due to an incorrect input of the address of the orangepi-build repository
after git clone. Please carefully check the spelling of the command for errors, rather
than thinking that we forgot to provide the username and password of the github
account here.

The current u-boot and Linux kernel versions used by the A733 series development
board are as follows:

branch u-boot version Linux kernel version
legacy u-boot v2018.05 linux5.15
current u-boot v2018.05 Linux6.6

The branch mentioned here and the branch of orangepi-build source code are
not the same thing, please don't confuse them. This branch is mainly used to
distinguish between different versions of kernel source code.

At present, the linux5.15 bsp kernel provided by Quanzhi is defined as the

legacy branch, and the linux6.6 bsp kernel is defined as the current branch.

After downloading orangepi-build, it will include the following files and folders:
a. build.sh: Compile startup script
b. external: Contains configuration files required for compiling images, specific
scripts, and source code for some programs, etc
c. LICENSE:GPL 2 License File
d. README.md: orangepi-build documentation
e. scripts: General script for compiling Linux images
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

If you download the code for orangepi-build from github, you may find that the
orangepi-build does not include the source code for u-boot and Linux kernel, nor

does it require a cross compilation toolchain to compile u-boot and Linux kernel.
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This is normal because these things are stored in other separate github repositories
or on certain servers (the addresses will be detailed below). orangepi-build specifies
the addresses of u-boot, Linux kernel, and cross compilation toolchain in scripts and
configuration files. When running orangepi-build, if it finds that these things are not

available locally, it will automatically download them from the corresponding places

4. 2. 2. Download the cross compilation toolchain

When orangepi-build runs for the first time, it automatically downloads the cross
compilation toolchains and places it in the toolchains folder. After running the build.sh
script of orangepi-build, it checks whether all the cross compilation toolchains in
toolchains exist. If they do not exist, it will restart the download. If they do exist, it will

be used directly without repeated downloads.

1 Checking for external GCC compilers
] downloading using http(s) network [
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz: 24.9MiB
1 downloading using http(s) network [ gcc-linaro-arm-none-eabi
#e30eec 17MiB/33MiB CN:1 DL: ETA:1s
] Verified [ PGP ]
1 decompressing
.. ] gcc-linaro-arm-none-eabi-4.8-2014.04 11nux tar.xz: 33. QMlB [9 EGMlB/s]
] downloading using http(s) network [ c-linaro-arm-lint
#041c24 48MIB/Q°MlB CN:1 DL:
] Verified [ PGP ]
] decompresslng
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux.tar.xz: 48 8:415 [13 OMiB/s]
1 downloading using http(s) network [ -linaro-4.9.4-2017 arm-lir
#3dee3e 72M1E5/76MLB CN:1 A
] Verified [
] decompresslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64 arm- llnux gnueabl tar xz: 77.0MiB [14.2MiB/s
] downloading using http(s) network [ gcc aro 4.1-2019.02-x86_64 arm-linu
#42€728 104MiB/104MiB CN:1 DL:
] Verified [ 1
] decompress
.. ] gcc-linaro-7.4.1-2019.02-x86 64 arm-linux- gnueabl tar. xz: 104MiB [13.9MiB/s]
] downloading using http(s) network [ c-linaro 4.1-2019.02-x86 64 aarch64-lir

#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
1 decompress
.. ] gcc-linaro-7.4.1-2019.02-x86_64 aarch64- unux gnu tar Xz: 111M1B [13. 4M1B/sl
] downloading using http(s) network [ gce 12-x86_64-arm-none- IX-
#d232ee 250MiB/251MiB CN:1 DL:
1 Verified [ MD5 ]

] decompressing
.. ] gcc-arm-9.2-2019.12-x86_64-arm-none-linux- gnueablhf tar xz MiB [13.7MiB/s]
] downloading using http(s) network [ -arm-9.2-20 arch64-none-ir
#88b441 268MiB/269MiB CN:1 DL:
] Verified [ MD5
g

The image website of the cross compilation toolchain in China is the open source

software mirror site of Tsinghua University:

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

After downloading toolchains, multiple versions of cross compilation toolchains will
be included:
test@test:~/orangepi-build$ Is toolchains/
gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu
gcc-linaro-4.9.4-2017.01-x86_64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi

gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf
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gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11 _linux
gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux
gcc-arm-9.2-2019.12-x86_64-arm-none-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu

gcc-linaro-arm-none-eabi-4.8-2014.04_linux

The cross compilation toolchain used to compile the A733 Linux kernel source code
is:

a. linux5.15

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

The cross compilation toolchain used to compile the A733 u-boot source code is:
a. v2018.05
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi

4. 2. 3. Explanation of the complete directory structure of
orangepi-build
2) After downloading the orangepi-build repository, it does not include the Linux kernel,
u-boot source code, or cross compilation toolchain. The Linux kernel and u-boot source
code are stored in separate Git repositories
a. The git repository where the Linux kernel source code is stored is as follows:

a) Github
https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.15-sun60iw2

b) Gitee

https://gitee.com/orangepi-xunlong/orange-pi-5.15-sun60iw2

b. The git repository where the u-boot source code is stored is as follows:
a) Github
https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-sun60iw2
b) Gitee
https://gitee.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-sun60iw2

3) When orangepi-build is first run, it will download the cross compilation toolchain,

u-boot, and Linux kernel source code. After successfully compiling the Linux image once,
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the files and folders that can be seen in orangepi-build are:

a. build.sh: Compile startup script

b. external: Contains configuration files required for compiling the image, scripts
for specific functions, and source code for some programs. The rootfs
compressed file cached during the image compilation process is also stored in
the external file
kernel: Store the source code of the Linux kernel
LICENSE: GPL 2 License File
README.md: orangepi-build documentation

I R

output: Store compiled deb packages such as u-boot and Linux, compilation
logs, and compiled images

g. scripts: General script for compiling Linux images

h. toolchains: Store cross compilation toolchain

i.  u-boot: Store the source code of u-boot

j. userpatches: Store the configuration files required for compiling scripts
test@test:~/orangepi-build$ 1s
build.sh external kernel LICENSE output README.md scripts toolchains

u-boot userpatches

4.3. Compiling u-boot

If downloading code from GitHub is slow, you can do it at /Add the parameter
GITEE.SERVER=yes after build.sh, so that it can be downloaded from the Gitee
website during compilation.

The compilation command for adding the GITEE.SERVER=yes parameter is as
follows:
test@test:~/orangepi-build$ sudo ./build.sh GITEE_SERVER=yes

1) Run the build.sh script, remember to grant sudo privileges
test@test:~/orangepi-build$ sudo ./build.sh

2) Next, select the model of the development board
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1 Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 1
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 I
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI 1
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepizero3w Allwinner A733 octa core 4-16GB RAM GBE USB3 WiFi/BT

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepida Allwinner T527 octa core 2-4GB RAM GBE WiFi/BT NVMe eMMC

3) Select U-boot package and press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

4) Then it will start compiling u-boot, and some of the information prompted when
compiling the current branch is as follows:

a. Version of u-boot source code
[ 0.k. ] Compiling u-boot [ v2018.05 ]

b. Version of cross compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 11 |

c. The path of the compiled u-boot deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the compiled u-boot deb package

[ 0.k. ] File name [ linux-u-boot-current-orangepizero3w_x.x.x_armé64.deb ]|

e. Compilation time used

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, and use the following command to start
compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepizero3w
BRANCH=current BUILD OPT=u-boot |

5) View the compiled u-boot deb package
test@test:~/orangepi-build$ Is output/debs/u-boot/
linux-u-boot-current-orangepizero3w_x.x.x_armé64.deb
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6) When the orangepi build compilation system compiles the U-boot source code, it first
synchronizes the U-boot source code with the GitHub server's U-boot source code.
Therefore, if you want to modify the U-boot source code, you first need to turn off the
download and update function of the source code (you need to compile the U-boot
completely before turning off this function, otherwise you will prompt that the
U-boot source code cannot be found). Otherwise, the modifications made will be
restored. The method is as follows:
Set the IGNOREUPDATES variable to "yes" in userpatches/config-default.conf

test@test:~/orangepi-build$ vim userpatches/config-default.conf

7) When debugging u-boot code, you can use the following method to update u-boot in
the Linux image for testing
a. Firstly, upload the compiled deb package of u-boot to the Linux system on the
development board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-current-orangepizero3w_x.x.x_armo64.deb root@192.168.1.xxx:/root

b. Reinstall the newly uploaded deb package for u-boot

orangepi@orangepi:~$ sudo dpkg -i

linux-u-boot-current-orangepizero3w_x.x.x_armé64.deb

c. Then run the nand sata install script

orangepi@orangepi:~$ sudo nand-sata-install
d. Then select 5 Install/Update the bootloader on SD/eMMC

Choose an option:

Current root: UUID=f212e173-cd34-4610-868f-150eca7af979

I Install/Update the bootloader on SD/eMM(|

e (K <Cancel>

www.orangepi.cn 223 www.xunlong.tv


mailto:root@192.168.1.xxx:/root
http://www.orangepi.cn/
http://www.xunlong.tv/

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

e. After pressing the enter key, a warning will first pop up

eMMC and USB Orange Pi installer v3.0.0

This script will update the bootloader on SD/eMMC. Continue?

T > <ho >

f. Pressing the enter key again will start updating u-boot, and after the update is

complete, the following information will be displayed

Writing bootloader

Done.

g. Then you can restart the development board to test whether the u-boot

modifications have taken effect

4.4. Compiling Linux Kernel

If downloading code from GitHub is slow, you can do it at /Add the parameter
GITEE.SERVER=yes after build.sh, so that it can be downloaded from the Gitee
website during compilation.

The compilation command for adding the GITEE.SERVER=yes parameter is as
follows:
test@test:~/orangepi-build$ sudo ./build.sh GITEE_SERVER=yes

1) Run the build.sh script, remember to grant sudo privileges
test@test:~/orangepi-build$ sudo ./build.sh

2) Next, select the model of the development board
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1 Choose an option |
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 t

orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 I

orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI ]

orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI

orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepizero3w Allwinner A733 octa core 4-16GB RAM GBE USB3 WiFi/BT

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepida Allwinner T527 octa core 2-4GB RAM GBE WiFi/BT NVMe eMMC

orangepid-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepidpro Allwinner A733 octa core 4-16GB RAM GBE USB3 WiFi/BT NVMe eMMC L
<Select> <Exit>

3) Select Kernel package and press Enter

| Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

4) Then it will prompt whether the kernel configuration interface needs to be displayed.
If the kernel configuration does not need to be modified, select the first one. If the kernel

configuration needs to be modified, select the second one

| Choose an option |

Please choose a Board.

orangepidpro Allwinner A733 octa core 4-8GB RAM GBE USB3 WiFi/BT NVMe eMMC 1
orangepi800 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepicm5 Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C

5) Then select the branch type of the kernel source code
a. The legacy branch will compile the Linux 5.15 kernel source code

b. The current branch will compile the Linux 6.6 kernel source code

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support
legacy O01d stable / Legacy

6) If step 3) selects the option to display the kernel configuration menu (second option),
a kernel configuration interface opened through make menuconfig will pop up. At this

time, you can directly modify the kernel configuration, save and exit after modification,
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and the kernel source code will be compiled after exit.

Linux/armé4 5.16.17 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.

Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

[ | General setup ---»)
Platform selection
Kernel Features --->
Boot options --->
Power management options
CPU Power Management --->
[ 1 Virtualization
-*- ARM64 Accelerated Cryptographic Algorithms ---
General architecture-dependent options --->
[*] Enable loadable module support --->
-*- Enable the block layer --->
Executable file formats --->
Memory Management options --->
[*] Networking support --->
Device Drivers --->
File systems --->
Security options ---

v(+)

<Exit > <Help> < Save> < Load >

a. If there is no need to modify the configuration options of the kernel, passing
KERNEL_CONFIGURE=no when running the build.sh script can temporarily
block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b. You can also set KERNEL_CONFIGURE=no in the

orangepi-build/userpatches/config-default.conf configuration file to permanently

disable this feature

c. If the following error appears when compiling the kernel, it is due to the small
terminal interface of Ubuntu PC, which causes the make menuconfig interface to not
display. Please set the terminal of Ubuntu PC to its maximum size and run the

build.sh script again

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scrints/kconfia/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 (ines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [
] Error kernel menuconfig failed
] Process terminated

7) The following is a partial explanation of the information prompted when compiling
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the current branch kernel source code:
a. Version of Linux kernel source code
[ 0.k. ] Compiling current kernel [ 5.15.147 ]

b. The version of the cross compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gee 11 |

c. The default configuration file used by the kernel and its storage path are as

follows

[ 0.k. ] Using kernel config file

[ orangepi-build/external/config/kernel/linux-5.15-sun60iw2-current.config |

d. The path of the compiled kernel related deb package

[ 0.k. ] Target directory [ output/debs/ |

e. The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-current-sun60iw2_x.x.x_armé64.deb ]|

f.  Compilation time used
[ 0.k. ] Runtime [ 10 min ]

g. Finally, the compilation command for the kernel selected last time will be
displayed. The following command can be used to start compiling the kernel
source code without selecting it through the graphical interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepizero3w
BRANCH=current BUILD OPT=kernel KERNEL_CONFIGURE=no ]

8) View the compiled kernel related deb packages
a. linux-dtb-current-sun60iw2_x.x.x_armé64.deb Contains dtb files used by the
kernel
b. linux-headers-current-sun60iw2_x.x.x_armé4.deb Contains kernel header
files
c. linux-image-current-sun60iw2_x.x.x_armé4.deb Contains kernel images and

kernel modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-current-sun60iw2_x.x.x_arm64.deb

output/debs/linux-headers-current-sun60iw2_x.x.x_arm64.deb

output/debs/linux-image-current-sun60iw2_x.x.x_arm64.deb

9) When the Orangepi build compilation system compiles the Linux kernel source code,

it first synchronizes the Linux kernel source code with the GitHub server's Linux kernel
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source code. Therefore, if you want to modify the Linux kernel source code, you first
need to turn off the source code update function (which requires a complete
compilation of the Linux kernel source code before it can be turned off, otherwise it
will prompt that the Linux kernel source code cannot be found). Otherwise, the
modifications made will be restored. The method is as follows:

Set the IGNOREUPDATES variable to "yes" in userpatches/config-default.conf
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

10) If modifications have been made to the kernel, the following method can be used to
update the kernel and kernel modules of the Linux system on the development board
a. Upload the compiled deb package of the Linux kernel to the Linux system on the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \

linux-image-current-sun60iw2_x.x.x_armeé64.deb root@192.168.1.xxx:/root

b. Reinstall the deb package of the new Linux kernel that was just uploaded

orangepi@orangepi:~$ sudo dpkg -i linux-image-current-sun60iw2_x.x.x_armo64.deb

c. Then restart the development board and check if the kernel related modifications

have taken effect

orangepi@orangepi:~$ sudo reboot

4.5. Compile rootfs

If downloading code from GitHub is slow, you can do it at /Add the parameter
GITEE.SERVER=yes after build.sh, so that it can be downloaded from the Gitee
website during compilation.

The compilation command for adding the GITEE.SERVER=yes parameter is as
follows:
test@test:~/orangepi-build$ sudo ./build.sh GITEE_SERVER=yes

1) Run the build.sh script, remember to grant sudo privileges
test@test:~/orangepi-build$ sudo ./build.sh

2) Next, select the model of the development board
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*

1 Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 1
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3 I
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI 1
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepizero3w Allwinner A733 octa core 4-16GB RAM GBE USB3 WiFi/BT

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepida Allwinner T527 octa core 2-4GB RAM GBE WiFi/BT NVMe eMMC

3) Select Rootfs and all deb packages, then press enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

4) Then select the branch type of the kernel source code. Currently, the rootfs maintained

by the kernel source code use the same set

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support
legacy O01d stable / Legacy

5) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base ‘

bookworm Debian 12 Bookworm

jammy Ubuntu jammy 22.04 LTS

6) Then select the type of image
a. Image with console interface (server) Represents a server version image with a
relatively small size
b. Image with desktop environment Represents a desktop image with a relatively

large volume

| Choose an option
Select the target image type. ‘

Image with console interface (server)
Image with desktop environment

7) If you are compiling the server version image, you can also choose to compile the
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Standard version or the Minimal version. The Minimal version comes with much less pre
installed software than the Standard version (please do not choose the Minimal version
unless you have special requirements, as many things are not pre installed by default

and some features may not be available)

{ Choose an option |

Select the target image type.

Standard image with console interface
Minimal image with console interface

8) If compiling a desktop version of the image, you also need to choose the type of
desktop environment. Currently, only GNOME is maintained, so please choose a
GNOME type desktop

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

Then you can choose additional software packages that need to be installed. Please

press the enter key here to skip directly.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>
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9) Then it will start compiling rootfs, and some of the information prompted during
compilation is explained as follows
a. Types of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for jammy |

b. The storage path of the rootfs compressed file generated by compilation

[ 0.k. ] Target directory [ orangepi-build/external/cache/rootfs ]

c. The name of the rootfs compressed file generated by compilation
[ 0.k. ] File name [ jammy-xfce-arm64.5250ec7002de9e81a41de169f1f89721.tar.1z4 |

10) View the compiled rootfs compressed file
a. jammy-xfce-arm64.5250ec7002de9e¢81a41del6911189721.tar.1z4 is a
compressed file of rootfs, and the meaning of each field in the name is
a) jammy represents the type of Linux distribution of rootfs
b) xfce represents rootfs as the desktop version type, and if it is cli, it
represents the server version type
c) arm64 represents the architecture type of rootfs
d) 25250ec7002de9e81a41de169f1f89721 is an MDS5 hash value generated
from the package names of all software packages installed by rootfs. As long
as the list of software packages installed by rootfs is not modified, this value
will not change. The compilation script will use this MD5 hash value to
determine whether to recompile rootfs
b. jammy-xfce-arm64.5250ec7002de9e¢81a41de1691f1f89721.tar.z4.list lists the

package names of all the software packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.5250ec7002de9e81a41de169f1£89721 tar.1z4
jammy-xfce-arm64.5250ec7002de9e81a41de1 6911189721 tar.1z4.current
jammy-xfce-arm64.5250ec7002de9e81a41de169f1189721 tar.1z4.list

11) If the required rootfs already exist in external/cache/rootfs, compiling rootfs again
will skip the compilation process and will not restart. When compiling the image, it will
also search for available rootfs in external/cache/rootfs, and if so, use them directly,

which can save a lot of download and compilation time
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4.6. Compiling Linux Images

If downloading code from GitHub is slow, you can do it at /Add the parameter
GITEE.SERVER=yes after build.sh, so that it can be downloaded from the Gitee
website during compilation.

The compilation command for adding the GITEE.SERVER=yes parameter is as
follows:
test@test:~/orangepi-build$ sudo ./build.sh GITEE_SERVER=yes

1) Run the build.sh script, remember to grant sudo privileges
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing and press Enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board
*

1 Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 1
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3 I
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI 1
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepizero3w Allwinner A733 octa core 4-16GB RAM GBE USB3 WiFi/BT

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepida Allwinner T527 octa core 2-4GB RAM GBE WiFi/BT NVMe eMMC

4) Then select the branch type of the kernel source code
a. The legacy branch will compile the Linux 5.15 kernel source code

b. The current branch will compile the Linux 6.6 kernel source code

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support
legacy O01d stable / Legacy
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5) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bookworm Debian 12 Bookworm

jammy Ubuntu jammy 22.04 LTS

6) Then select the type of image
a. Image with console interface (server) Represents a server version image with a
relatively small size
b. Image with desktop environment Represents a desktop image with a relatively

large volume

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

7) If you are compiling the server version image, you can also choose to compile the
Standard version or the Minimal version. The Minimal version comes with much less pre
installed software than the Standard version (please do not choose the Minimal version

unless you have special requirements, as many things are not pre installed by default

and some features may not be available)

{ Choose an option |
Select the target image type.

Standard image with console interface

Minimal image with console interface

8) If compiling the desktop version of the image, you also need to choose the type of

desktop environment. Currently, only XFCE is maintained, so please choose the XFCE

type desktop
| Choose a desktop environment |
Select the default desktop environment to bundle with this image
Gnome desktop environment
Xfce desktop environment
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{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

Then you can choose additional software packages that need to be installed. Please

press the enter key here to skip directly.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

9) Then it will start compiling the Linux image, and the general process of compilation is

as follows
a. Initialize the compilation environment of Ubuntu PC and install the necessary
software packages for the compilation process
b. Download the source code for u-boot and Linux kernel (if cached, only update the
code)
c. Compile the u-boot source code and generate the deb package for u-boot
d. Compile Linux source code and generate deb packages related to Linux
e. Creating a deb package for Linux firmware
f. Create a deb package for the orangepi config tool
g. Create deb packages that support board level support
h. If compiling the desktop version image, desktop related deb packages will also be
created
i. Check if rootfs have been cached. If not, create a new rootfs. If cached, decompress
and use it directly

j- Install the deb package generated earlier into rootfs
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k. Make specific settings for different development boards and types of images, such
as pre installing additional software packages, modifying system configurations, etc
1. Then create an image file and format the partition, with the default type being ext4
m. Copy the configured rootfs to the partition of the image again

n. Then update initramfs

o. Finally, write the bin file of u-boot to the image using the dd command

10) After compiling the image, the following message will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building
[ output/images/Orangepizero3w_x.x.x_debian_jammy_linuxS5.15.xx_xfce_desktop/

Orangepizero3w_x.x.x_debian_jammy_linux5.15.xx_xfce_desktop.img |

b. Compilation time used
[ 0.k. ] Runtime [ 19 min |

c. The command to repeatedly compile the image can be used to start compiling the

image without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepizero3w
BRANCH=current BUILD OPT=image RELEASE=jammy BUILD_ MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes ]

www.orangepi.cn 235 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

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

5. Instructions for using Android 13 system

5.1. Supported Android versions

Android Version kernel version

Android 13 linux5s.15

0. 2. Adaptation of Android 13 Features

Function Android 13
HDMI Video OK
HDMI Audio OK

TypeC USB3.0 OK
TypeC USB2.0 OK
TypeC DP display OK
TF card startup OK
eMMC OK
UFS OK
WIFI OK
Bluetooth OK
CAM1 interface OK
CAM2 interface OK
MIPI LCD OK
FAN OK

LED OK

40 pin GPIO OK
40 pin 12C OK
40 pin SPI OK
40 pin UART OK
40 pin PWM OK
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temperature sensor OK
GPU OK

5. 3. Instructions for Using ADB

9.3. 1. Method for switching USB OTG mode

The development board has two TypeC interfaces, among which the TypeC USB
2.0 interface marked in red in the figure can support both Host mode and Device

mode, while the other TypeC interface only supports Host mode.

1) First, open Settings

Q search apps

S o) © &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

o O - O [

FileManager Files Gallery Messaging MiracastReceiver Phone

Q © O O &)

Search Settings Sound Recorder test Ads Videos WebView Browser Tester

wiringOP

@

V)

kA2

3

2) Then find About tablet
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Q. Search settings

Screen lock, Find My Device, app security

@ Privacy

Permissions, account activity, personal data

0] Location
On - 1 app has access to location

* Safety & emergency

Emergency SOS, medical info, alerts

[ Passwords &accounts
Saved passwords, autofill, synced accounts

[0) System

Languages, gestures, time, backu

| About tablet

orangepida

3) Then click the Build number option multiple times with the mouse until You are
now a developer! the hint

€« About tablet

Version number
Bigdroid0S 2.5.2.749

Device identifiers

IP address

Unavailable

Wi-Fi MAC address

To view, choose saved network

Device Wi-Fi MAC address
40:5f.d4 3eced:9e

Bluetooth address
c0:bc:11:b8:71:66

Up time

09:14

Build number You are now a developer!
t527_demo_arm_go-userdebug 13 TQ2A.230405.003.B2 eng.test. 20240822, 2001H0 tcorneyo

v 4 | ® 8] LD] )

4) Then return to the previous menu and select System
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Q  Search settings

Screen lock, Find My Device, app security

I Privacy

Permissions, account activity, personal data

(0] Location
On -1 app has access to location

* Safety & emergency

Emergency SOS, medical info, alerts

& Passwords & accounts
Saved passwords, autofill, synced accounts

® System

Languages, gestures, time, backup

5) Then select Developer options
(_

System

@ Languages & input
T Gestures

® Date & time
GMT+08:00 China Standard Time

@ Backup

Multiple users
Signed in as Owner

{} Developer options

4D Reset options

6) Finally, locate the USB OTG Mode Switch switch, turn it on to switch to Device

mode, and turn it off to switch to Host mode
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& Developer options Q
Use developer options ‘D

Quick settings developer tiles

Debugging

USB debugging ‘)
a»

Debug mode when USB is connected

USB OTG Mode Switch

Open: Devicemode; Close: Host mode

5. 3. 2. Connect adb debugging with data cable
1) Prepare a USB Typc C interface data cable, insert one end of the USB interface into

the USB interface of the computer, and insert one end of the USB Type C interface into
the Type C interface of the development board (see the image on the right below for the
location). In this case, the development board is powered by the computer's USB
interface, so please ensure that the computer's USB interface can provide sufficient power

to drive the development board.

n ;"’. .Heg

USB#TYPE-CJ: H 4 / 81 15 4

2) Then switch to USB Device mode by following the method of switching to USB OTG

mode.

3) Then install adb tools on Ubuntu PC
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

4) View recognized ADB devices
test@test:~$ adb devices
List of devices attached
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4c00146473¢c28651dd0  device

5) Then you can log in to the Android system through adb shell on Ubuntu PC
test@test:~$ adb shell
a733-demo:/ #

9. 3. 3. Debugging with network connection adb

Using network adb does not require a Type-C data cable to connect the
computer and development board, but communicates through the network.
Therefore, first make sure that the wired or wireless network of the development
board is connected, and then obtain the IP address of the development board, which

will be used later.

1) Ensure that the service.adb.tep.port of the Android system is set to port number 5555

console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

2) If service.adb.tep.port is not set, you can use the following command in the serial

port to set the port number of the network adb

console:/ # setprop service.adb.tcp.port 5555

console:/ # stop adbd
console:/ # start adbd

3) Installing adb tools on Ubuntu PC
test@test:~$ sudo apt-get update

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

4) Then connect the network adb on Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx:5555  (Need to modify to the IP address of
the development board)

* daemon not running; starting now at tcp:5037
* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
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List of devices attached
192.168.1.xxx:5555 device

5) Then you can log in to the Android system through adb shell on Ubuntu PC

test@test:~$ adb shell
a733-demo:/ #

0. 3. 4. HDMI to VGA Display Test

1) Firstly, the following accessories need to be prepared
a. HDMI to VGA converter

c. A monitor or TV that supports VGA interface

2) Then connect the cables properly, and HDMI to VGA will be able to display normally

5.4. Connection method of WI-FI

1) First select Settings
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Q search apps

© o) &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

Q

—
FileManager Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos WebView Browser Tester

wiringOP

3
I8
&
S
9

2) Then select Network & Internet

Settings

Q Search settings

= Network & internet
" Mobile, Wi-Fi, hotspot

Gi Connected devices
Bluetooth, pairing

a Apps

" Recent apps, default apps

3) Then select Internet

«

Network & internet

Internet
Networks available

) Ethernet

4) Then open WI-FI
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< G
Internet
Wi-Fi ® ]

Network preferences

Wi-Fi doesnt tum back on automatically

5) After opening WI-FI, you can see the searched signal under Available networks

« Q
Internet

Wi-Fi (@)
¥. HAIER_ODEF o)
®. xunlong_orangepi B
¥. xunlong_orangepi_5G &
@ ChinaNet-p8ik &
@. ChinaNet-p8lk-5G6 &

6) After selecting the desired WI-FI network, a password input interface will pop up as

shown in the figure below

xunlong_orangepi_5G

Password

O Show password

Advanced options v

CANCEL

7) Then, use the keyboard to enter the corresponding WI-FI password, and click the

Enter button on the virtual keyboard with the mouse to start connecting to WI-FI
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xunlong_orangepi_5G

Password

0O Show password

Advanced options v

CANCEL § CONNECT

8) The display after successful WI-FI connection is shown in the following figure

< [
Internet
Wi-Fi &
long_ i_5G
g B
®. ChinaNet-p8lk &
¥. unlong_orangepi a
5. 95. Bluetooth connection method
1) First select Settings
Q, Search apps
S © =
Amap Auto AwlogSettings Calendar Camera Clock Contacts
o O o O Q
FileManager Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos WebView Browser Tester

wiringOP

%

@ik A2

2) Then select Connected devices
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Settings
Q. Search settings

Network & internet
Mobile, Wi-Fi, hotspot

9)

Gn Connected devices
o0 i
Bluetooth, pairing

3) Then select Pair new device to start scanning surrounding Bluetooth devices

Connected devices

Other devices

UsB

File transfer

Pair new device
Bluetooth will turn on to pair

4) The Bluetooth devices found in the search will be displayed under Available devices
é

Pair new device

Device name
orangepida

Available devices

. orangepi

.

@

Tablet's Bluetooth address: C0:BC:11:B8:71:66

5) Then click on the Bluetooth device you want to connect to start pairing. When the

interface below pops up, please use the mouse to select the Pair option
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Pair with orangepi ?

Bluetooth pairing code.

092876

6) The test here is the configuration process of the development board and Android
phone Bluetooth. At this time, a confirmation interface will pop up on the phone, and
clicking the pairing button on the phone will start the pairing process

7) After pairing is complete, open Paired devices to see the paired Bluetooth devices
Connected devices

Other devices

UsSB

File transfer
+  Pairnew device

Saved devices

. orangepi

8) At this point, you can use your phone's Bluetooth to send an image to the development
board. After sending, you can see the following prompt in the Android system of the
development board, and then click on Incoming file

< o Incoming file - 506 ME %

IMG_20211207_125840.jpg
Connected devices

Other devices

i usB

File transfer

%, orangepi

9) Then click Accept in the pop-up window to start receiving pictures sent by the phone
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Accept incoming file?

From
orangepi

Filename

IMG_20211207_125840 jpg

Size
5.06 MB

DECLINE | ACCEPT

10) The images received by the Android system Bluetooth on the development board can

be viewed by opening the Download directory in the file manager

11:02 & ¥

Downloads Q

Downloads
Recent

M images  [f) Audio WMl Videos [ Documents ) Largefiles 4D This week
Images

Files in Downloads =]

Videos
e

B E D

Audio

Documents

|4

Downloads

! IMG_202112...
3.70MB 11:01

D orangepida

5.6. Instructions for Using MIPI Camera

1) There are a total of 2 camera interfaces on the development board, currently only
supporting the connection of IMX219 cameras. The positions of CAM1 and CAM?2 are as
follows:
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2) The camera interface specification is 22PIN 0.5mm spacing, and the IMX219 camera
needs to be connected to the development board through a 22PIN to 15PIN ribbon cable.
The CAM1 and CAM2 connections are the same

3) After connecting the camera, click on the camera icon on the desktop to preview the

camera

6:17

@

hannelCamera

Q search apps

O O ©

Contacts

www.orangepi.cn

Calendar Camera

FileManager

() / 5

Files Gallery Messaging

249

.*Oﬁ

Clock

-

MiracastReceiver
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9.7. 10.1 inch MIPI screen usage method

Please ensure that the Android image used is of the following version:
OrangePiZero3W_A733 Android13 led vX.X.img

1) Firstly, the screen needs to be assembled. Please refer to the assembly method for a
10.1-inch MIPI screen

2) The interface position of the mipi LCD screen on the development board is shown in

the following figure:

3) Connect the assembled screen to the LCD interface of the development board, pay
attention to unplugging the HDMI interface, connect the Type-C power supply to the
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board, and power it on. After the system starts up, you can see the screen display as

shown in the following figure (default is vertical screen)

5. 8. Instructions for Using USB Camera

1) Firstly, insert a USB (UVC protocol) camera into the USB interface of the

development board

2) If the USB camera recognizes normally, it will generate the corresponding video

device node in/dev

console:/ # Is /dev/video*
dev/video0

3) Then ensure that the adb connection between Ubuntu PC and the development board
is normal. Please refer to the instructions in the "ADB Usage" section for instructions on

how to use adb

4) Download the USB camera testing app from the official tool on the development
board download page
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NFERAERIES. Orange Pi Plus - O... = ZEREFRFSIE (o KSWFRESE M Gmail &8 Outlook [ SEEIE-EAER... 45 26388 @ Amazoncom [ AEEE1688.com..
Official Resources
User Manual Schematic Mechanical Official Tools
BERIE CEsmRs
D) 2020-11-03 14:09  5S8ETEL: SRAER
EHE R | 28ui - EA5TR - AndroidilifAPP
s o ]
| B usbcamera.apk 20M 2020-11-04 13:56
a rootcheck.apk 2M 2020-11-04 13:48
ﬂ REFie.2pk 4.4M 2020-11-04 13:48
4.1M 2020-11-04 13:48

ﬂ bledemo.apk

5) Then use the adb command to install the USB camera test app into the Android system,
or you can also install it by copying it from a USB drive

test@test:~$ adb install usbcamera.apk

6) After installation, the USB camera startup icon can be seen on the Android app

interface
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Q, search apps

©

2
O
©

Amap Auto AwlogSettings Calendar Camera Clock Contacts
’ —
FileManager Files Gallery Messaging MiracastReceiver Phone
Root Checker Search Settings Sound Recorder test Ads USB Camera
Videos Vysor WebView Browser Tester wiringOP HEEA2

7) Then double-click to open the USB camera app and you can see the output video of
the USB camera

9.9. Android System ROOT Description

The Android system released by Orange Pi has been ROOT and can be tested

using the following method.

1) Download rootcheck.apk from the official tool on the development board download

page
NFmRAEREE. . Orange PiPlus - 0. = ZRERRFSI (o KSMWFES M Gmail @ Outlook [ SEEIF-EMER.. 45 263808 @ Amazoncom [ WEEE1688.com...
User Manual Schematic Mechanical Official Tools
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2020-11-03 14:09  S=SHRTE: FAEH
iEE R | 287 - =5TE - AndroidffifAPP
S Fh EREE
a usbcamera.apk 20M 2020-11-04 13:56
| a rootcheck.apk M 2020-11-04 13:48
a REFile.apk 4.4M 2020-11-04 13:48

2) Then ensure that the adb connection between Ubuntu PC and the development board

is normal. Please refer to the instructions in the "ADB Usage" section for instructions on

how to use adb

3) Then use the adb command to install rootcheck.apk into the Android system, or you
can install it by copying it from a USB drive
test@test:~$ adb install rootcheck.apk

4) After installation, the ROOT testing tool's startup icon can be seen on the Android app

interface

Q, Search apps

© S O 0 © o

Camera Clock Contacts

Amap Auto AwlogSettings
e
o O S o
FileManager Messaging MiracastReceiver Phone
Root Checker Search Settings Sound Recorder test Ads Videos
Vysor WebView Browser Tester wiringOP HEEA2

5) The display interface after opening the ROOT testing tool for the first time is shown

in the following figure
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Root Checker

Root Status

Device Allwinner orangepida
0s 13 2023-08-05 (API 33)

™

CHECK NOW

a. Then you can click CHECK NOW to start checking the ROOT status of the
Android system. After checking, the display will be as follows, indicating that

the Android system has obtained ROOT permission

Root Checker

Root Status

Device Allwinner orangepida
0s 13 2023-08-05 (API 33)

ROOTED

/ |

5. 10. 40 pin interface GPIO, UART, SPI testing

5.10. 1. 40 Pin GPIO Port Testing Method
1) First, open the WiringoP app on the desktop

11:08 &3

gs A i hannelCamera AwVideoln

12

Contacts Files
Phone QAT R QAN E S

Q search apps

Videos WebView Browser Tester wiringOP
v o | ®
www.orangepi.cn 255

Calendar

)

Gallery

Search

Camera

Messaging

©

Settings

©

CHECK NOW

® 3R

Clock

-ﬁ

MiracastReceiver

Sound Recorder
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2) Then click the GPIO_TEST button to open the GPIO testing interface

UART_TEST

12C_TEST

3) The GPIO testing interface is shown in the following figure, where the two rows of
CheckBox buttons on the left correspond one-to-one with the 40 pin pin. When the
CheckBox button is selected, the corresponding GPIO pin will be set to OUT mode and
the pin level will be set to high level; When unchecked, the GPIO pin level is set to low
level; When clicking the GPIO READALL button on the right, information such as wPi
number, GPIO mode, pin level, etc. can be obtained. When clicking the BLINK ALL

GPIO button, all pins will continuously switch between high and low levels
6:05 &3 @ ® 3 <R

wiringOP

soa0 [ GPIO READALL BLINK ALL GPIO
scLo [
pwmo-0 [] [] 0.0
[ rxp0
po3 [] [Jres
P4 ]
pes [] [] P2
[ pL3
most3 []
miso.3 [] [] poo
sck.3 [ [ ceo
[ Pes
ps ] [ rue
PE12 []
P13 (] [ po1
ro2z [
res [] [] PBo

4) Then click the GPIO READALL button, and the output information is shown in the

following figure:
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6:07 & @

wiringOP

spA.0 [] GPIO READALL BLINK ALL GPIO

scLo []
+ ZERO3W +-
PwMo-0 [] [] TxD.0 | Physical

[J rxD.0 . G ediEnE T
=0 O o
po4 [J PUO-0
el Ol b4

Ors

Mosl1.3 []
miso.3 [[] [] ppo
sck.3 [ [ ceo
[ Pea
PLs [] [] PLa

PE12 []
PE13 [] [] PD1

Pp2 []
Pe6 (] [] PBO

5) There are a total of 28 GPIO ports available in the 40 pin development board. Taking

pin 7- corresponding to GPIO PB4- corresponding to wPi serial number 2- as an example,
we will demonstrate how to set the high and low levels of GPIO ports. Firstly, click on
the CheckBox button corresponding to pin 7. When the button is selected, pin 7 will be
set to a high level. After setting, you can use a multimeter to measure the voltage value of

the pin. If it is 3.3v, it means that the high level has been successfully set

609 & @

wiringOP

spA0 [ GPIO READALL BLINK ALL GPIO

scLo O

PWMO-0 [ txp.0

po3 [
P4 []
PE9 []

Most3 []
miso.s (] (] poo
scik3 [J [ ceo
[ P4
pes[J OJrus

P12 [
re13 [ [ pm1

poz [
ees [] [ Peo
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6) Then click the GPIO READALL button, and you can see that the current mode of
pin 7 is OUT and the pin level is high

610 &3 @ ® 3Tl

wiringOP

spa0 [ GPIO READALL BLINK ALL GPIO

scLo [J
PWMO-0 O txp.0
[] rxp.0
poa (] [] pes
Pp4 [
pes [J [ pL2
(]
mosi3 [ 12 ALTS : | 0 | OF EHE
misa3 [ [J poo ik - : | : 5 ;EEAU
scik3 [J [ ceo 0 -;: 0| 2 ° Ehé
[ Pe4 0 0 e ) i
ps ] [Jrus :
PE12 [
pe13 [] [Jem
Pp2 [J

pee [] [] pBO

7) Click the CheckBox button in the following image again to uncheck the status. Pin 7

will be set to a low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Ov, it means that the low level has been successfully set

611 & @

wiringOP

soao [J GPIO READALL BLINK ALL GPIO

scLo [

PWMO-0

Po3 [
PD4 [
Pee [J] [JrL2
(]
most.3 []
miso.3 [] [ roo
scik3 [ [ ceo
[ Pes
ris [ Ors
PE12 []
pe13 [ [ po1
po2 []
pe6 [] [J rBo

8) Then click the GPIO READALL button, and you can see that the current mode of
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pin 7 is OUT and the pin level is low

6126 @

wiringOP

spa0 [ GPIO READALL BLINK ALL GPIO
scLo [
pwMo-0 [] [ Txp.0
[ rxp.o
po3 [] [ pes
Pp4 [
pes ] [0 pL2
(K]
most3 []
miso.3 [[] [ poo
sciks [ [ ceo
O Pea
PLs [] [ Ps
PE12 []
P13 (] [ p01
ppz [
pe6 [] [ Peo

5.10.2. 40 pin UART testing method
1) By default, UART2 and UART?7 are enabled in Android, corresponding to device
nodes/dev/ttyAS2 and/dev/ttyAS7

a733-demo:/ § Is /dev/ttyAS*
dev/ttyASO /dev/ttyAS1 /dev/ttyAS2 /dev/ttyAS7

2) First, open the WiringoP app on the desktop
11:08 & [ v

Q search apps

a) =

AwlogSettings AwMutipleChannelCamera AwVideoln Calendar Camera Clock

Q)

Contacts Files Gallery Messaging MiracastReceiver
Phone oAl B QAT S Search Settings Sound Recorder

Videos WebView Browser Tester wiringOP
v Ll 4 L] | L] LI
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3) Then click the UART_TEST button to open the UART test interface

wiringOP

GPIO_TEST

UART_TEST

12C_TEST

SPLTEST

4) The serial port test interface of WiringOP is shown in the following figure

{ |

115200  OPEN

5) Taking testing UART7 as an example, select the/dev/ttyAS7 node in the selection box

dev/it L

YASO v 115200  ©PEN
/dev/ttyAST

fdev/ityAS6

dev

dev/ttyAS

6) Enter the desired baud rate in the editing box, then click the OPEN button to open
the/dev/ttyAS7 node. After successful opening, the OPEN button becomes unselectable,
and the CLOSE and SEND buttons become selectable

wiringOP

dev/ityAS7 ~ 115200

SEND

7) Then use DuPont wire to short-circuit the rx and tx pins of UART 7

uart2 uart7
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TX pin Corresponding to pin 11 of | Corresponding to pin 16 of
pin 40 pin 40

Rx pin Corresponding to pin 13 of | Corresponding to pin 18 of
pin 40 pin 40

8) Then you can enter a character in the send edit box below and click the SEND button

to start sending

/dev/ttyAS? ~ 115200 IPEN CLOSE

SEND

9) If everything is normal, the received string will be displayed in the receiving box

wiringOP

/dev/ttyAS7 ~ 115200 ! CLOSE

SEND

5.10. 3. 40 pin SPI testing method
1) The SPI that can be used in 40 pins is SPI3, and the corresponding device node

is/dev/spidev3.0
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11:08 & [ B Svg -

Q search apps

- Q

AwlogSettings AwMutipleChannelCamera AwVideoln Calendar Camera Clock

e

Contacts Files Gallery Messaging MiracastReceiver
Phone QAT B QAR S Search Settings Sound Recorder

V)

Videos WebView Browser Tester wiringOP

2) Here is a demonstration of testing the SP3 interface using the w25q64 module. First,

connect the w25q64 module to the SPI3 interface

3) Then open the WiringoP app on the desktop

4) Then click the SPI_TEST button to open the SPI testing interface

GPIO_TEST
UART_TEST

I12C_TEST

5) Then select the device node of SPI in the upper left corner, please

605 & @
wiringOP
) SPI Channe SP| Port

SPI Speed: 2000000

choose/dev/spidev3.0

OPEN

datafo]; 0x9f data[1]
data[2] 9){09 data[3]: UXUQ_

TRANSFER
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6) Then click the OPEN button to initialize SPI

r + SP| Channe SPI Port Pl Speed: 2000000

atal0]: Oxg_f.: ital1]: 0x09
ital2]: 0x09 dataf3]: 0x09
TRANSFER

fSPI Open Success, channel: 0, port: 0, speed:2000000

7) Then fill in the bytes that need to be sent, such as reading the ID information of
SPIFlash, filling in the address 0x9f in data [0], and then click the TRANSFER button

/dev/spidev0.0 + SPIChannel: SPI Port: SPI Speed: 2000000

OPEN

dal::lf'.']: fata[1]: 0x09

data[2]: O0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 0, port: 0, speed:2000000

8) Finally, the app will display the read SPI Flash ID information
jatal0): OXOf daral1): OX09

jata[2): O0x09 data[3]: 0x09
|TRANS§£;{|

SPI Transfer success
et:4

Hatal0]:ff

Hata[1].ef

jata[2]:40
lata[3]:17

9) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, which corresponds to the values read above (h represents hexadecimal)
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MANUFACTURER ID (MF7 - MF0)

winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25QB4FV (SPI) 16h 4017h
W25QB4FV (QPI1) 16h 6017h

5.10.4. 40 pin I12C testing method
1) In Android, i2c0 and i2cl in pin 40 are enabled by default, corresponding to device
nodes/dev/i2¢c-0 and//dev/i2¢-1, respectively

console:/ # Is /dev/i2¢c-*
dev/i2¢c-0 /dev/i2c-1

2) First, open the WiringoP app on the desktop

11:08 & [ B Svg -

Q search apps

- ©

AwlogSettings AwMutipleChannelCamera AwVideoln Calendar Camera Clock

e

Contacts Files Gallery Messaging MiracastReceiver
Phone QAT B QAR S Search Settings Sound Recorder

Videos WebView Browser Tester wiringOP
v “ < & = ) O

3) Then click the I2C_TEST button to open the testing interface of i2¢c

GPIO_TEST

UART_TEST

12C_TEST

SPI_TEST

4) The i2c testing interface of WiringOP is shown in the following figure
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jdevfize-d +  (Ox38 OPEN

2eg: 0x10
READ BYTE

WRITEBYTE 0x10

5) Taking i2¢c0 testing as an example, the default selection box is the/dev/i2¢-0 node

0x38 OPEN

1eg: 0x10

READ BYTE

WRITE BYTE _Ehd 0

6) Then connect an I2C device to the 40 pin I2C 0 pin, using the DS1307 RTC module as

an example

Pin of RTC module | The pins corresponding to the 40
pins on the development board

ov Pin 2
GND Pin 6
SDA Pin 3
SCL Pin 5

7) The 12c address of the ds1307 RTC module is 0x68. After connecting the cable, we
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can use the i2edetect -y -r 0 command in the serial port command line to check if we can
scan the i2c address of the ds1307 RTC module. As shown in the figure below, if the
address 0x68 can be seen, it indicates that the wiring of the ds1307 RTC module is

correct.

console:/ # i2cdetect -y 0

8) Then set the address of i2¢ to 0x68 in WirgOP, and click the OPEN button to open

12¢c0

/dev/ize-0  »  (0x68 OPEN

Reg: 0x10
READ BYTE

WRITEBYTE Ox1 d

9) After clicking the OPEN button to open 12CO0, the display is as follows:
/devioc0 v Ox68  OPEN
Reg: 0X10
READ BYTE

WRITEBYTE 0x10

fopen success; i2c channel; /dev/i2c-0, addr: 0x68 |

10) Then we will test writing a value to the register of the RTC module, such as writing
0x55 to address Ox1c

a. We first set the address of the register that needs to be written to Ox1c
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Reg:| Ox1c
READ BYTE \

WRITEBYTE 0x10

open success; i2c channel. /dev/i2c-4, addr: 0x68

b. Then set the value to be written as 0x55
Reg: Ox1c

READ BYTE

WRITE BYTE

c. Then click the WRITE BYTE button to perform the write action

Reg: Oxl1c

READ BYTE

WRITE BYTE | 0x55

11) Then click the READ BYTE button to read the value of the Oxlc register. If it

displays 0x55, it means that the i2c read-write test has passed

Reg: OX1c

READ BYTE 0x55

WRITEBYTE 0X55 write success

5.10.5. 40 pin PWM testing method
1) Android has enabled PWMO 0, PWMO 1, and PWMO0 2 by default, and the

corresponding pins are located at the 40pin position as shown in the following figure
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FEAaE M HRANG GPI0 _ [cPI0RES[SIMEFS|SIMAFS GPI0FS]  GPIO ERANa® Emfa®
3.3v 1 2 av
TWIO—SDA PE3 35 3 4 14
TWIO—SCK PB2 34 5 [:] GHD
P¥NO-0O PB4 36 ki 8 41 PB9 UARTO-TX
GHD 9 10 42 PB10O UARTO-RX
UART2-TX PBO R 11 12 37 PBS
UART2-RX PE1 33 13 14 GHD
PES 137 15 16 354 PL2 UART7-TX
3. 3V 17 18 359 PL3 UARTT-RE
TWIZ2-SDA SPI3-MOSI PE2 130 19 20 GHD
TWI3-SCE SPI3-NISO PE3 131 21 22 96 PDO
UART6-RE TWI2-SCE SPI3—CLE PE1 129 23 24 128 PEO SPI3-CS0 UARTE-TX
GHD 25 26 132 PE4 SPI3-CS1 TWI3-SDA
PLS 357 27 28 396 PL4
PE12 140 29 30 GHD
PE13 141 31 52 97 PD1 P¥HO-1
PUNO-3 PD3 99 33 34 GHD
PUNO-—8 PE6 38 35 36 28 PD2 P¥MO-2
PUMO-—4 PD4 100 37 38 40 PES TWI1-SDA
GHND 39 40 39 PBT T¥I1-S5CL PWHO-9

2) First, click on the WiringOP icon to open the WiringOP app

11:08 & [ B Svg -

Q search apps

D a) O ©

AwlogSettings AwMutipleChannelCamera AwVideoln Calendar Camera Clock

Q)

Contacts Files Gallery Messaging MiracastReceiver
Phone QAT B QAR S Search Settings Sound Recorder

Videos WebView Browser Tester wiringOP
v “ < & = ) %]

3) Then click the PWM_TEST button on the main interface of WiringoP to enter the
PWM testing interface

GPIO_TEST
UART_TEST
12C_TEST

SPLLTEST

PWM_TEST

4) The base address of PWMO0 0. PWMO 1, and PWMO0 2 is 2527000. Taking testing
PWMO 0 as an example, the base address corresponding to PWMUO0_0 is 2527000. When

selecting pwmchipO from the drop-down menu, the base address displayed on the right is
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2527000.pwm. If the displayed base address is incorrect, please click the drop-down
option to select another pwmchip until 2527000 is displayed on the right

Controller: | owrchipo -

Channel: 0

Period: 50000 ns

EXPORT

5) Since PWMUO_0 corresponds to the Oth channel of PWMO, the channel needs to be set
to 0 and the PWM cycle needs to be confirmed. The default configuration is S0000ns,
and the converted PWM frequency is 20KHz, which can be modified by clicking the
EXPORT button to export PWMO0_0

Cont r0||er pwmchip0 -

Channel: o

Period: 5000/—0”:
EXPORT

pwmchip0 Duty

6) Then drag the drag bar below to change the PWM duty cycle, and select Enable to

output the PWM waveform
wiringOP

Controller: pwmehipo -
Channel: o
Period: 50000 x

UNEXPORT

pwmchip(} Duty o

7) Then use an oscilloscope to measure pin 7 of the 40 pins on the development board,
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and you can see the waveform below

0228128230 11:27)

6. Compilation method of Android 13 source code

6.1. Download the source code of Android 13

1) Firstly, download the compressed Android 13 source code from Baidu or Google

Drive

2) After downloading the compressed Android 13 source code, please check if the MDS5
checksum is correct. If it is not correct, please download the source code again. The

method for checking MD5 checksum is as follows:

test@test:~$ mdSsum -¢c mdSsum
a733 androidl3.tar.gz00: OK
a733 androidl3.tar.gz01: OK

3) Execute the following command to extract the Android source code
test@test:~$ cat a733_android13.tar.gz0* | tar -xvzf -
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6. 2. Compile the source code for Android 13

The compilation of Android 13 is performed on an x86 64 computer with
Ubuntu 22.04 installed. There may be some differences in the dependencies of other
versions of Ubuntu system packages. The download address for the Ubuntu 22.04
amd64 version image is as follows:
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.2-desktop-amd64.

iso

The recommended hardware configuration for compiling Android 13 source
code on an x86 64 computer is 16GB or more of memory, 200GB or more of hard

disk space, and as many CPU cores as possible.

1) First, install and compile the software packages required for Android 13 source code

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gce-multilib g++-multilib libc6-dev-i386 \
lib32ncursesS-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgll-mesa-dev libxml2-utils xsltproc unzip u-boot-tools python-is-python3 \

libssl-dev libncursesS clang gawk

2) Then compile the code in the longan folder, which mainly contains u-boot and Linux
kernel

a. Firstrun ./build.sh config sets compilation options

test@test:~$ cd a733_android13/longan
test@test:~/a733_android13/longan$ ./build.sh config
========ACTION List: mk config ;===—=—==—==
options :
IAll available platform:

0. android

1. linux
Choice [android]: 0
IAll available ic:

0.a523

1. a527
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2.a733
3.t527
4.1736
Choice [a733]: 2
|All available board:
0. QA
1. demo_aiot
2.demo_car
3. evbl
4. fpga
5. perfl
6. pro2
7. pro3
Choice [demo_aiot]: 1
|All available flash:
0. default
1. nor
Choice [default]: 0
Setup BSP files

INFO: Prepare toolchain ...

b. Then run ./build.sh script can start compiling now

test@test:~/a733 _android13/longan$ ./build.sh

c. After compilation, you will see the following output

sun60iw2p1 compile all(Kernel+modules+boot.img) successful

INFO: build dts ...

INFO: Prepare toolchain ...

Setup BSP files

'/home/test/a733 android13/longan/out/a733/kernel/staging/sunxi.dtb' ->
'/home/test/a733 android13/longan/out/a733/demo/android/sunxi.dtb’
INFO: build rootfs ...

INFO: skip make rootfs for android

INFO:
INFO: build Tina OK.
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INFO:

3) Then use the following command to compile the Android source code and generate
the final Android image

test@test:~$ c¢d a733_android13

test@test:~/a733 _android13$ source build/envsetup.sh

test@test:~/a733 _android13$ lunch a733_demo_aiot_armé64-userdebug
test@test:~/a733 _android13$ make -j8

test@test:~/a733 _android13$ pack

4) The storage path of the compiled Android image is:

longan/out/a733_android13_demo_aiot_uart0.img

7. Appendix

7.1. User Manual Update History

Version DATE Update Notes

v1.0 2026-03-26 Initial version

7.2. Image update history

DATE Update Notes

2026-03-26 | OrangePi_Zero3W_A733 Android13 vl.0.tar.gz

www.orangepi.cn 273 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

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

OrangePi_Zero3W_A733 Android13 lcd v1.0.tar.gz

Orangepizero3w_1.0.0_ubuntu_jammy_server linux5.15.147.7z
Orangepizero3w_1.0.0 debian_ bullseye server linux5.15.147.7z
Orangepizero3w_1.0.0_debian _bookworm_server linux5.15.147.7z
Orangepizero3w_1.0.0_ubuntu_jammy_desktop xfce linux5.15.147.7z
Orangepizero3w_1.0.0_debian_bullseye desktop xfce linux5.15.147.7z
Orangepizero3w_1.0.0_debian_bookworm_desktop xfce linux5.15.147.7z

Orangepizero3w 1.0.0 ubuntu jammy server linux6.6.98.7z
Orangepizero3w_1.0.0_debian_bullseye server linux6.6.98.7z
Orangepizero3w_1.0.0_debian bookworm server linux6.6.98.7z
Orangepizero3w_1.0.0_ubuntu_jammy_desktop xfce linux6.6.98.7z
Orangepizero3w_1.0.0_debian_bullseye desktop xfce linux6.6.98.7z
Orangepizero3w_1.0.0_debian_bookworm_desktop xfce linux6.6.98.7z

* Initial version

www.orangepi.cn 274 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

	1.Basic characteristics of Orange Pi Zero 3w
	1.1.What is Orange Pi Zero 3w
	1.2.Use of Orange Pi Zero 3w
	1.3.Who was the Orange Pi Zero 3w designed for
	1.4.Hardware Features of Orange Pi Zero 3w
	1.5.Top and Bottom Views of Range Pi Zero 3w
	1.6.Interface Details of Range Pi Zero 3w

	2.Introduction to using the development board
	2.1.Prepare the necessary accessories
	2.2.Download the image of the development board and re
	2.3.Method of burning Linux image to TF card based on
	2.3.1.Method of burning Linux images using BalenaEtcher用
	2.3.2.Method of burning Linux images using Win32Diskimag

	2.4.Method for burning Linux images to TF cards based 
	2.5.Method for burning Linux images to eMMC
	2.6.Method for burning Linux images to UFS
	2.7.Method of burning Android image to TF card
	2.8.Method for burning Android images to eMMC
	2.9.Method of burning Android images to eMMC or UFS th
	2.10.Launch the Orange Pie development board
	2.11.Instructions for Debugging Serial Ports
	2.11.1.Debugging serial port connection instructions
	2.11.2.Ubuntu platform debugging serial port usage method
	2.11.3.Instructions for Debugging Serial Ports on Windows

	2.12.Instructions for powering the 5V pin in the 40 pin

	3.Instructions for using Debian/Ubuntu Server and Xf
	3.1.Supported Linux image types and kernel versions
	3.2.linux kernel driver adaptation situation
	3.3.Explanation of linux Command Format in This Manual
	3.4.linux system login instructions
	3.4.1.linux system default login account and password
	3.4.2.Method for setting up automatic login for linux sy
	3.4.3.linux Desktop System Automatic Login Instructions
	3.4.4.Linux Desktop System Root User Automatic Login Set

	3.5.Test instructions for onboard LED lights
	3.6.Operating Instructions for linux System rootfs Par
	3.6.1.The system will automatically expand the capacity 
	3.6.2.Method to prevent automatic expansion of the rootf
	3.6.3.Method for manually expanding the capacity of the 
	3.6.4.Methods to reduce the size of the rootfs partition

	3.7.Network Connectivity Test
	3.7.1.WiFi Connection Test
	3.7.1.1.Server image connects to WIFI via command line
	3.7.1.2.The server version image connects to Wi-Fi via a g
	3.7.1.3.Testing Methods for Desktop Images

	3.7.2.Method for setting a static IP address
	3.7.2.1.Use the nmcli command to set a static IP address

	3.7.3.How to configure a Linux system to automatically c

	3.8.SSH Remote Login to Development Board
	3.8.1.SSH Remote Login to Development Board under Ubuntu
	3.8.2.SSH Remote Login to Development Board under Window

	3.9.How to use ADB
	3.9.1.How to use ADB for networking
	3.9.2.Connect adb using a Type-C data cable

	3.10.HDMI Test
	3.10.1.HDMI Display Test
	3.10.2.HDMI to VGA display test

	3.11.Bluetooth Usage Instructions
	3.11.1.Testing Methods for Desktop Image
	3.11.2.How to use the server version image

	3.12.USB Interface Test
	3.12.1.USB Interface Expansion Description
	3.12.2.Test connecting a USB mouse or keyboard
	3.12.3.Test connecting USB storage devices
	3.12.4.USB Ethernet Card Test
	3.12.5.USB Camera Test

	3.13.Temperature Sensor
	3.14.40 Pinout of the Interface
	3.15.Method for installing wiringOP
	3.16.40-pin interface GPIO, I2C, UART, SPI and PWM test
	3.16.1.40-pin GPIO port test
	3.16.2.40 Method for setting pull-up/pull-down resistors 
	3.16.3.40 pin SPI test
	3.16.4.40 pin I2C test
	3.16.5.40 pin UART test
	3.16.6.Methods for testing PWM using /sys/class/pwm/

	3.17.How to install and use wiringOP-Python
	3.17.1.Installation method of wiringOP-Python
	3.17.2.40-pin GPIO port test
	3.17.3.40-pin SPI test
	3.17.4.40-pin I2C test
	3.17.5.40-pin UART test

	3.18.Hardware Watchdog Test
	3.19.View the chipid of the A733 chip
	3.20.Python Related Notes
	3.20.1.Methods for compiling and installing Python from s
	3.20.2.Methods for changing the pip source in Python

	3.21.How to install Docker
	3.22.How to install Home Assistant
	3.22.1.Installation via Docker
	3.22.2.Install via Python

	3.23.How to install OpenCV
	3.23.1.Install OpenCV using apt

	3.24.Setting up a Chinese environment and installing a 
	3.24.1.Debian system installation method
	3.24.2.How to install Ubuntu 22.04

	3.25.Installation Method of Baota Linux Panel
	3.26.QT installation method
	3.27.ROS Installation Method
	3.27.1.How to install ROS 2 Humble on Ubuntu 22.04

	3.28.Methods for installing kernel header files
	3.29.Testing of Some Programming Languages Supported by
	3.29.1.Debian Bullseye System
	3.29.2.Debian Bookworm System
	3.29.3.Ubuntu Jammy System

	3.30.Method of uploading files to the Linux system of t
	3.30.1.Method for uploading files to the Linux system on 
	3.30.1.1.Method of uploading files using the scp command
	3.30.1.2.Method of uploading files using Filezilla

	3.30.2.Method for uploading files from Windows PC to deve
	3.30.2.1.Method of uploading files using Filezilla


	3.31.Instructions for using IMX219 MIPI camera
	3.31.1.Installation method of camera
	3.31.2.Method of opening the camera through Gstreamer
	3.31.3.Method of opening MIPI camera through OpenCV progr

	3.32.10.1 inch MIPI LCD screen usage method
	3.32.1.Assembly method for 10.1-inch MIPI screen
	3.32.2.Method for configuring a 10.1-inch MIPI LCD screen
	3.32.3.Method for Rotating Display Direction of Server Ve

	3.33.Instructions for Hard Debugging Test of Debian Bul
	3.34.GPU Testing Instructions for Debian Bulleye System
	3.35.Instructions for using NPU
	3.35.1.PC Development Environment Configuration
	3.35.1.1.Installing Docker Environment
	3.35.1.2.Model Conversion and Quantification

	3.35.2.On-board Model Deployment
	3.35.2.1.Preparation of On-board Environment
	3.35.2.2.Running yolov5 Object Detection Example
	3.35.2.3.Running resnet50 Image Classification Example
	3.35.2.4.Running struct2depth deep detection example
	3.35.2.5.Running transformer_cls image classification examp
	3.35.2.6.Running yolact object detection segmentation examp
	3.35.2.7.Running deepspeech2 Speech Recognition Example
	3.35.2.8.Running chineseocr Text Recognition Example


	3.36.Method for burning Linux images to eMMC
	3.37.Method for burning Linux images to UFS
	3.38.Instructions for using the system backup script op
	3.39.Usage of Linux Overlayoot
	3.39.1.Configure Overlayboot to tmpfs mode
	3.39.2.Configure Overlayboot to block device storage mode
	3.39.3.Methods to disable Overlayboot
	3.39.4.Method of backing up overlayroot image through opi

	3.40.Methods for shutting down and restarting the devel

	4.Linux SDK——orangepi build usage instructions
	4.1.Compilation System Requirements
	4.2.Obtain the source code of Linux SDK
	4.2.1.Download orangepi-build
	4.2.2.Download the cross compilation toolchain
	4.2.3.Explanation of the complete directory structure of

	4.3.Compiling u-boot
	4.4.Compiling Linux Kernel
	4.5.Compile rootfs
	4.6.Compiling Linux Images

	5.Instructions for using Android 13 system
	5.1.Supported Android versions
	5.2.Adaptation of Android 13 Features
	5.3.Instructions for Using ADB
	5.3.1.Method for switching USB OTG mode
	5.3.2.Connect adb debugging with data cable
	5.3.3.Debugging with network connection adb
	5.3.4.HDMI to VGA Display Test

	5.4.Connection method of WI-FI
	5.5.Bluetooth connection method
	5.6.Instructions for Using MIPI Camera
	5.7.10.1 inch MIPI screen usage method
	5.8.Instructions for Using USB Camera
	5.9.Android System ROOT Description
	5.10.40 pin interface GPIO, UART, SPI testing
	5.10.1.40 Pin GPIO Port Testing Method
	5.10.2.40 pin UART testing method
	5.10.3.40 pin SPI testing method
	5.10.4.40 pin I2C testing method
	5.10.5.40 pin PWM testing method


	6.Compilation method of Android 13 source code
	6.1.Download the source code of Android 13
	6.2.Compile the source code for Android 13

	7.Appendix
	7.1.User Manual Update History
	7.2.Image update history


