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1. Basic features of Orange Pi Zero 3

1.1. Whatis Orange Pi Zero 3

Orange Pi is an open source single-board card computer, a new generation of arm64
development board, which can run Android TV 12, Ubuntu and Debian and other
operating systems. Orange Pi Zero 3 uses Allwinner H618 system-on-a-chip and has 1GB
or 1.5GB or 2GB or 4GB LPDDR4 memory.

1.2. Purpose of Orange Pi Zero 3

We can use it to achieve:

A small Linux desktop computer

A small Linux web server

Install the Klipper host computer to control the 3D printer
Android TV box

Of course, there are more functions. Relying on a powerful ecosystem and a
variety of expansion accessories, Orange Pi can help users easily realize the delivery
from idea to prototype to mass production. It is a maker, dreamer, hobby The ideal
creative platform for readers.

1.3. Who is Orange Pi Zero 3 designed for?

The Orange Pi development board is not just a consumer product, but is designed for
anyone who wants to use technology to create and innovate. It's a simple, fun, and useful

tool you can use to shape the world around you.

www.orangepi.org 1 www.xunlong.tv
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1.4. Hardware Features of Orange Pi Zero 3

Introduction to hardware features

Allwinner H618 quad-core 64-bit 1.5GHz high-performance

CPU

Cortex-AS53 processor

Mali G31 MP2
GPU

Supports OpenGL ES 1.0/2.0/3.2. OpenCL 2.0
Memory 1GB/1.5GB/2GB/4GB LPDDR4 (shared with GPU)

Onboard storage

micro SD card slot, 16 MB SPI Flash

Ethernet Support 10/100M/1000M Ethernet
WIFI+Bluetooth * AW859A chip, support IEEE 802.11 a/b/g/n/ac, BT5.0
* Micro HDMI 2.0a
Video Output * TV CVBS output, support PAL/NTSC (via 13pin

expansion board)

Audio output

* Micro HDMI output

* 3.5mm audio port (via 13pin expansion board)

Power Supply

USB Type C interface input

USB 2.0 port

3* USB 2.0 HOST (two of them are through 13pin expansion
board)

26pin connector

With 12Cx1, SPIx1, UARTx1 and multiple GPIO ports

13pin connector

With USB 2.0 HOSTx2, TV-OUT, LINE OUT, IR-RX, and 3
GPIO ports

Debug serial port

UART-TX, UART-RX and GND

LED light

Power light and status light

Infrared receiver

Support infrared remote control (via 13pin expansion board)

Supported OS

Android12 TV, Ubuntu, Debian, etc.

Introduction of Appearance Specifications

Product Size

85mmx56mm

Weight

30g

www.orangepi.org
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1.5. Top view and bottom view of Orange Pi Zero 3

Top view:

Bottom view:
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1.6. Interface details of Orange Pi Zero 3

16MB SPI Flash

26pin headers

Debug TTL UART

1GB/1.5GB/2GB/4GB
1PDDR4 RAM

LED
WiFi5/BT5.0 antenna

1000M Ethernet port WiFi5+BT5.0

----------- ; 13pin function interface
1000M Ethernet chip (YT8531C) (Earphone+2 USB2.0+TV-QUT+IR Receiver)
Allwinner H618
(ARM® Cortex -A53 Quad-core ) 64bit 1.5GHz

MicroSD card slot

JPHRL

55mm

Bottom View

www.orangepi.org 4 www.xunlong.tv


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

- o
!

(2 IR g RX |
: T FA i3
— oo - - Y a ——

©rangepi & Koot

oo GND =

-— ZERO 3 v1.2 uses om

DP

E?sﬂ il ee use2 oy
CLK L ey GND |
oo = out

The diameters of the four positioning holes are all 3.0mm.
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2. Introduction to the use of the development board

2.1. Prepare the required accessories

1) Micro SD card, a high-speed SanDisk card of class 10 or above with a minimum
capacity of 8GB

Samisk A &

Using other brands of micro SD cards (non-SanDisk micro SD cards), as shown
in the picture below (including but not limited to these cards), some friends have
reported that there will be problems during the system startup process, such as the
system is stuck halfway through startup, Or the reboot command cannot be used
normally, and it was finally resolved after changing the SanDisk micro SD card. So
if you use a non-SanDisk micro SD card and find that there is a problem with the

system startup or use, please replace the SanDisk micro SD card and then test.

Current feedback is that there are some micro SD cards that have problems starting on Orange
Pi Zero 3
In addition, the micro SD card that can be used normally on other types of
development boards does not guarantee that it can be started normally on Orange

Pi Zero 3, please pay special attention to this point.

2) Micro SD card reader, used to read and write micro SD card

www.orangepi.org 6 www.xunlong.tv
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3) Micro HDMI to HDMI cable, used to connect the development board to an HDMI
monitor or TV for display

n:lrr.]tPi Wiicres HOMI HD Cable |

Note, please do not use the relatively wide Micro HDMI adapter as shown in the
figure below, because the distance between the Micro HDMI interface of the
development board and the Type-C power interface is relatively small, it may cause

that the two cannot be inserted into the development board at the same time. plate.

4) Power supply, if you have a 5V/2A or 5V/3A power head, you only need to prepare a
USB-to-Type C interface data cable as shown in the picture on the left below, and you
can also use a cable similar to the picture on the right below A 5V/2A or 5V/3A
high-quality USB Typc C interface power adapter integrated with the power head.

www.orangepi.org 7 www.xunlong.tv
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©P1 USB turn Tupe-C Pawer Cable / OPI SV3A US Type-C Powes Supply
...I"

5) 13pin expansion board

a. The physical object of the expansion board is as follows

MIC

GGG

Audio output
and vider output

2*UsSB2.0

IR receiver

b. The way to insert the expansion board into the development board is as follows,

remember not to insert it backwards

c. The 13pin pin header on the Orange Pi Zero 3 development board can be
connected to the expansion board to expand the functions that are not on the
development board. The functions that the expansion board can use are as

follows

1 Microphone (Mic) No support, no support, no support! ! !

www.orangepi.org 8 www.xunlong.tv
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The 13pin expansion board is a general-purpose
expansion board, which is suitable for various
development boards of Orange P1i, but the 13pin
interface of Orange Pi Zero3 has no Mic function, so
although there is a Mic on the 13pin expansion board,
it is on the Orange Pi Zero 3. Unusable, the 13pin
expansion board is mainly used to expand functions

other than Mic on Orange Pi Zero 3.

2 Analog audio and video

output interface

Supported, it can be used to connect headphones to
play music, or connect to TV through AV cable to
output analog audio and video signals (Android

system only).

3 USB 2.0 Host x 2 Support, used to connect USB keyboard, mouse and
USB storage device.
4 Infrared receiving Support, Android system can be controlled by infrared
function remote control.

d. The schematic diagram of the 13pin header of the Orange Pi Zero 3 development

board is shown below

VCC-5V

GND-[”

1 CON5
2 1 DIP13-254
USB2-DM 34 2 DIP13-254
USB2-DP 43 3
USB3-DM 5] 4
USB3-DP 63 5
LINEOUTR 74 ©
LINEOUTL 8] 7
TV-0UT 9 8
d 9
PC1 10
d 10
PI16 11
d 11
PI6 o 1y
: 13
R-RX o

6) The mouse and keyboard of the USB interface, as long as the mouse and keyboard of

the standard USB interface are acceptable, the mouse and keyboard can be used to control

the Orange Pi development board

7) Infrared remote control, mainly used to control Android TV system

www.orangepi.org
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range Pi -

Note that the remote control of the air conditioner or the remote control of the
TV cannot control the Orange Pi development board. By default, only the remote

control provided by Orange Pi can.

8) 100M or 1000M network cable, used to connect the development board to the Internet

9) AV video cable, if you want to display video through the AV interface instead of the
HDMI interface, then you need to connect the development board to the TV through the
AV video cable

r‘unqul OP1AY Cable |

LK

10) Heat sink, if you are worried that the temperature of the development board is too

high, you can add a heat sink, and the heat sink can be pasted on the H618 chip

www.orangepi.org 10 www.xunlong.tv
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11) 5V cooling fan, as shown in the figure below, both 5V and GND pins on the 26pin
and 13pin interfaces of the development board can be connected to the cooling fan. The
spacing between the 26pin and 13pin headers is 2.54mm. Refer to this Specifications can
be purchased.

Note that the 5V pin can be used directly after the development board is
plugged in without other settings, and the output voltage of the 5V pin cannot be

adjusted or turned off by software.

12) Matching shell (pictures to be added)

13) USB to TTL module and DuPont line, when using the serial port debugging function,
need USB to TTL module and DuPont line to connect the development board and

computer

www.orangepi.org 11 www.xunlong.tv
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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 available.

14) X64 computer with Ubuntu and Windows operating systems installed

1 Ubuntu22.04 PC Optional, used to compile Android and Linux source code

2 Windows PC For burning Android and Linux images

2.2. Download the image of the development board and

related materials

1) The website for downloading the English version is

http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and
-support/Orange-Pi-Zero-3.html

2) The information mainly includes

a. Android source code: Save on Google Drive
Linux source code: Save on Github
Android source code: Save on Google Drive
Ubuntu source code: Save on Google Drive
Debian source code: Save on Google Drive

User Manual and Schematic: Chip-related data sheets will also be placed here

© Mo Ao o

Official tool: It mainly includes the software that needs to be used during the use

of the development board

2.3. Method of burning Linux image to micro SD card based

on Windows PC

Note that the Linux image mentioned here specifically refers to the image of H
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Linux distributions such as Debian or Ubuntu downloaded from the Orange Pi data

download page.

2.3. 1. How to use balenaEtcher to burn Linux image

1) First prepare a micro SD card with a capacity of 8 GB or more. The transmission speed
of the micro SD card must be class 10 or above. It is recommended to use a micro SD
card of SanDisk and other brands

2) Then use the card reader to insert the micro SD card into the computer

3) Download the Linux operating system image file compression package that you want
to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is
the image file of the operating system. The size is generally more than 1GB

4) Then download the burning software of Linux image balenaEtcher, the

download address is

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

5) After entering the balenaEtcher download page, click the green download button to

jump to the place where the software is downloaded

P
q‘ balena More Products ¥ Resources v Customers & Partners v Pricing Contact Login W

ETCHER

Flash. Flawless.

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

6) Then you can choose to download the Portable version of balenaEtcher software. The
Portable version does not need to be installed, and you can use it by double-clicking to

open it
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Download Etcher

ASSET os ARCH
ETCHER FOR WINDOWS (X86|X64) (INSTALLER) WINDOWS X86|X64  Download
| ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86|X64 Downloadl
ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) [PORTABLE) WINDOWS X86(X64 Download
ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-B1T) [APPIMAGE) LINUX X64 Download
ETCHER FOR LINUX (LEGACY 32 BIT) [APPIMAGE] LINUX X86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

7) If the downloaded version of balenaEtcher needs to be installed, please install it
before using it. If you downloaded the Portable version of balenaEtcher, just double-click

to open it. The opened balenaEtcher interface is shown in the figure below

Etcher = x

Q" balenaEicher

&

B Flash from file

& Flash from URL

@ Clone drive

When opening balenaEtcher, if the following error is prompted:
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, right-click, and select Run as administrator.

Open

Open file location

< Run as administrator
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8) The specific steps to use balenaEtcher to burn the Linux image are as follows

a.
b.

C.

First select the path of the Linux image file to be burned

Then select the drive letter of the micro SD card

Finally click Flash to start burning the Linux image to the micro SD
card

Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

9) The interface displayed in the process of burning the Linux image by balenaEtcher is

shown in the figure below, and the progress bar displays purple, indicating that the Linux

image is being burned into the micro SD card

© Etcher — 48% Flashing... B *

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

Flashing... using RPiPlay to enable screen

Get started
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10) After burning the Linux image, balenaEtcher will also verify the image burned to the
micro SD card by default to ensure that there is no problem in the burning process. As

shown in the figure below, a green progress bar indicates that the image has been burnt,

and balenaEtcher is verifying the burnt image.

© Etcher — 26% Validating...

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

? balena-rpiplay

Validating... Turn a Rasp % i Aj using RPiPlay to enable screen

mirroring on

Get started

11) After successful burning, the display interface of balenaEtcher is as shown in the
figure below. If the green indicator icon is displayed, it means that the image burning is
successful. At this time, you can exit balenaEtcher, and then pull out the micro SD card

and insert it into the micro SD card slot of the development board. .
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* Etcher £ *

&9 balenaEicher

Flash Complete!

i

1

We hope you enjoyed
using Etcher!

Share on Twitter :I

2. 3. 2. How to use Win32Diskimager to burn Linux image

1) First prepare a micro SD card with a capacity of 8 GB or more. The transmission speed
of the micro SD card must be class 10 or above. It is recommended to use a micro SD
card of SanDisk and other brands

2) Then use the card reader to insert the micro SD card into the computer
3) Then format the micro SD card

a. SD Card Formatter can be used to format the micro SD card. The download

link is

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

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

c. If only a micro SD card is inserted into the computer, the drive letter of the
micro SD card will be displayed in the " Select card " column. If multiple USB
storage devices are inserted into the computer, you can select the corresponding
drive letter of the micro SD card through the drop-down box
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B 5D Card Formatter X
File Help

Select card
F:\ ~
Refresh

Card information

Type SDHC S-J
Capadity 14.84G8
Formatting options

(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

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

d. hen click " Format ", a warning box will pop up before formatting, and
formatting will start after selecting "Yes (Y)"

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.

e. After formatting the micro SD card, the message shown in the figure below will
pop up, click OK

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 Linux operating system image file compression package that you want
to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is

the image file of the operating system. The size is generally more than 1GB
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5) Use Win32Diskimager to burn the Linux image to the micro SD card
a. The download page of Win32Diskimager is

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

b. After downloading, install it directly. The interface of Win32Diskimager is as
follows
a) First select the path of the image file
b) Then confirm that the drive letter of the micro SD card is consistent with
that displayed in the "Device" column
c) Finally click "Write" to start burning

R Wind2 BEERGTH - 1.0 — | X

L5 e i
: =] R
il \ f

£ <[5 _

Select the image file  Select the TF card

L iz E

fEFRER

Start burping image

EHEENE. .

c. After the image writing is completed, click the "Exit" button to exit, and then
you can pull out the micro SD card and insert it into the development board to
start

2.4. Method of burning Linux image to micro SD card based

on Ubuntu PC

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian or Ubuntu downloaded from the Orange Pi data
download page, and the Ubuntu PC refers to the personal computer with the

Ubuntu system installed.

1) First prepare a micro SD card with a capacity of 8 GB or more. The transmission speed
of the micro SD card must be class 10 or above. It is recommended to use a micro SD
card of SanDisk and other brands
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2) Then use the card reader to insert the micro SD card into the computer

3) Download the balenaEtcher software, the download address is

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

4) After entering the balenaEtcher download page, click the green download button to
jump to the place where the software is downloaded
? bolena 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

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

Download Etcher

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

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE)] WINDOWS XB86|X64 Download

ETCHER FOR MACOS MACOS X64 Download
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX X64 Downloacll
ETCHER FOR LINUX [LEGACY 32 BIT) (APPIMAGE]) LINUX XBE Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages? # 0SS hosting by doudsmith

6) Download the image file compression package of the Linux operating system that you
want to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is
the image file of the operating system. The size is generally above 1GB. The

decompression command for the compressed package ending in 7z is as follows:

test@test:~$ 7z x orangepizero3 1.0.0 ubuntu_focal desktop linux6.1.31.7z
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test@test:~$ Is orangepizero3_1.0.0_ubuntu_focal desktop linux6.1.31.*
orangepizero3 1.0.0 ubuntu focal desktop linux6.1.31.7z
orangepizero3_1.0.0_ubuntu_focal desktop linux6.1.31.sha  # checksum file

orangepizero3 1.0.0_ubuntu_focal desktop linux6.1.31.img # mirror file

7) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate whether the checksum is correct. If the prompt is successful, it means that the
downloaded image is correct, and you can safely burn it to the micro SD card. If it
prompts that the checksum does not match, it means there is a problem with the
downloaded image, please try to download again

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

orangepizero3 1.0.0 ubuntu focal desktop linux6.1.31.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), and the interface after

balenaEtcher is opened is displayed as shown in the figure below

@ balenaEicher

& Flash from URL

1B clone drive

9) The specific steps to use balenaEtcher to burn the Linux image are as follows
a. First select the path of the Linux image file to be burned
b. Then select the drive letter of the micro SD card

c. Finally click Flash to start burning the Linux image to the micro SD card
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Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

10) The interface displayed in the process of burning the Linux image by balenaEtcher is
shown in the figure below, and the progress bar displays purple, indicating that the Linux
image is being burned into the micro SD card

Etcher = 50% Flashing...

&9 balenaEicher

©O — A

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

11)After burning the Linux image, balenaEtcher will also verify the image burned into
the micro SD card by default to ensure that there is no problem in the burning process. As
shown in the figure below, a green progress bar indicates that the image has been burnt,

and balenaEtcher is verifying the burnt image
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Etcher — 28% Validating...

&

' balenaEicher

©O — A

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

12) After successful burning, the display interface of balenaEtcher is as shown in the
figure below. If a green indicator icon is displayed, it means that the image burning is
successful. At this time, you can exit balenaEtcher, and then pull out the micro SD card

and insert it into the micro SD card slot of the development board for use

Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

by lyg balena

2.5. How to burn Android image to micro SD card

“ The Android image of the development board can only be burned into the micro H
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SD card under the Windows platform using the PhoenixCard software, and the
version of the PhoenixCard software must be PhonixCard-4.2.8.

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

In addition, the PhoenixCard software does not have versions for Linux and
Mac platforms, so it is impossible to burn Android images to micro SD cards under
Linux and Mac platforms.

1) First, please make sure that the Windows system has installed Microsoft Visual C++
2008 Redistrbutable -

< wE
&b

@ == M FFOThAEE

LA iU visuS L S S e
[ mmam P 10

LAl Microsoft Visual C++ 2005 Redistributable (x64) 6.84 MB
A I15; 2020/6/15
= = Microsoft Visual C++ 2008 Redistributable - x64... 814 MB
SRR - Sh
= Ui SILf Microsoft Visual C+-+ 2008 Redistributable - x36 6.68 MB

g 9.0.21022

2020/6/
07, =sseiinE S5 2020/6/15
[ ol{ERMEF TR A
=R HE

On

LAl Microsoft Visual C++ 2010 x64 Redistributable -... 13.7 MB

2020/6/15

¥ B

Ll Microsoft Visual C++ 2010 x86 Redistributable -... 971 MB

15 2020/6/15

x86

2) If not installed Microsoft Visual C++ 2008 Redistrbutable - x86, Using
PhoenixCard to format micro SD card or burn Android image will prompt the following

CIror
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Bt CiiUsers\test\Desktop\OrangePi_Zero2_Androxd10_vi.0.mg |
ol S G i
OBEE @ gsitE fEKeyE wF EF RUARERTE

Pl GRREILAFERSE . BRI RE)
R [— i HE #ils

=== - |

HikER

Message

F: B LR BIERIATS. ..
FeAEsMLR F ok 1844
HRRTF

FRES h BEEFEAT =i

3) Microsoft Visual C++ 2008 Redistrbutable - x86 the installation package can be
downloaded from the official tool of Orange Pi Zero 3, or you can go to the official

website of Microsoft to download

E‘% veredist x86.exe

B3 Android image burning tool ©3  PhoenixCardd.2 8.zip

4) Then prepare a micro SD card with 8GB or larger capacity. The transmission speed of
the micro SD card must be class 10 or above. It is recommended to use a micro SD card
of SanDisk and other brands

5) Then use the card reader to insert the micro SD card into the computer
6) Download the Android image and PhoenixCard programming tool from the Orange

Pi data download page. Please ensure that the version of the PhonenixCrad tool is

PhonixCard-4.2.8. Please do not use the PhonixCard software version lower than 4.2.8
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to burn the Android image. There may be problems with the Android image flashed by

this version of the PhonixCard tool

Balena-etches
Android iFEAPP

-] win32diskimager-1.0.0-nstal.exe
veredist_xB6.exe

acurity.tar.gz

Please download this latest version of the software.

4.9M

BB socardrommattervs_WinEN.zp <
K3 Phonxcard4.2.5.zp
I ll PhoenixCard4.2.8.zip

10.2M

B3  Mobaxterm_Portable_v20.3.2ip

24.9M 2020-11-04 13:48

7) Then use the decompression software to decompress the compressed package of the

downloaded Android image. Among the decompressed files, the file ending with ".img" is

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

8) Then use decompression software to decompress PhonixCard4.2.8.zip, this software

does not need to be installed, just find PhoenixCard in the decompressed folder and open

it
I';I IuasuuchroLull

%] Mbr2Gptdll
| | option.cfg

4% PhoenixCard

FAVE VT TRV,

2019/2/27 1
2019,/4/22 1
2019/1/10 1
2019/12/31 11:29
2019/12/31 10:42

L

o

Lea

o= &
h th o o
=

L

S— P
RSB 9 KB
CFG rit 1 KB
WEEFETE 81 KB
EEE 1,748 KB
LAN 7% 3 KB

9) After opening PhoenixCard, if the micro SD card is recognized normally, the drive

letter and capacity of the micro SD card will be displayed in the middle list. Please make

sure that the displayed drive letter is consistent with the drive letter of the micro SD

card you want to burn. If there is no display, you can try to unplug the micro SD card,

or click the "Refresh Drive Letter" button in PhoenixCard

SO \
HIHERR
B=f Bk feKeyE b e+ Rl
Bl (EIRRIGAEREENTE, R E)
itE | =% | =2 s
ak E 15193M
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10) After confirming the drive letter, format the micro SD card first, and click the
"Recover Card" button in PhoenixCard (if the "Recover Card" button is gray and

cannot be pressed, you can first click the "Refresh Drive Letter" button)

B |
et 1. Refresh the drive
Ot [OF =52 EKeyE R 'UXE’-F [E vl letter first
T
S% (ERIHEEERERE, FELEMIE TR E) 2.Then tap Recover Card
T | s | = | 7 |

%
.
]I

A green progress bar will be displayed

after formatting

FibiER
Message

E: FEf L FEIERHE. .
E: A= {LATh
HERFTE

If there is a problem with formatting, please try to unplug and insert the micro
SD card and then test again. If the problem still exists after re-plugging and
inserting the micro SD card, you can restart the Windows computer or try another
computer.

11) Then start to write the Android image into the micro SD card
a. First select the path of the Android image in the "Firmware" column
b. Select "Activation Card" in "Card Type"

c. Then click the "burn card" button to start burning
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Bt Y:\images\OrangePi Zero2 Android10 v1.0\0rangePi Zero2 Android.iu v1.0.img| |I
HERATZE
g = faKeykE 1R HEF R
: To burn to TF card. vou need Lo select a boot card
3% (ERIHEANEEREMNE. FiLtEMEETEEE) Click Burn Card to start burning the image to the TF card
i | sF =2 | s

M e ee 245

Show the Mashing progress of the Android image

SR
Message

E: EFEfEALF ..
E: FIEES...
E: [burn 1st part: boot0EE=H;

E: [burn 2nd part: boot1 S 5AE h____

E: [MBRIEE=H; Display the output information of the Android image process

E: [bootloadertEE=xt;
E: [envIiEER AL
E: [bootIEE A

< >

HHEE #eEh Wr AR EE R *if

12) After burning, the display of PhoenixCard is as shown in the figure below. At this
time, click the "Close" button to exit PhoenixCard, and then you can pull out the micro

SD card from the computer and insert it into the development board to start
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Sl (ERBEANEERENF R EMEE RS
HHE 2 B2 _ 75

M1 N 151931

HLiER

Message "
E: [misclE R
E: [recoveryIIEE=A:
E: [cache]RERR
E: [vbmeta 5=
=

E

E

After burning, click close to exit

: [DATA File SRS

T Magicr

HIREER...
HEIRFE

< >

HRHE #EED MREEE xid]

After burning the Android system, the micro SD card can only see a 128 MB
partition in Windows, and the displayed partition is as shown in the figure below
(some computers may pop up more than 20 disk partitions, but only the 128 MB
partition can be opened. partition), please note that this is normal, please do not
think that the micro SD card is burned out. The reason for this is that the Android
system has a total of more than 20 partitions, but most of them cannot be recognized
normally in the Windows system. At this point, please safely unplug the micro SD

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

Volumn (G

[ |
T 122 MB

After the Android system starts, use the following command to see the twenty or
so partitions in the micro SD card:
console:/ # 1s /dev/block/mmcblko*

/dev/block/mmcblke
/dev/block/mmcblkep1
/dev/block/mmcblkep10
/dev/block/mmcblkep11
/dev/block/mmcblkep12
/dev/block/mmcblkep13
/dev/block/mmcblkep14
/dev/block/mmcblk@p15
/dev/block/mmcblk@p16
console:/ #

/dev/block/mmcblk@p17
/dev/block/mmcblk@p18
/dev/block/mmcb1lk@p19
/dev/block/mmcb1lk@p2

/dev/block/mmcblk@p20
/dev/block/mmcblk@p21
/dev/block/mmcblk@p22
/dev/block/mmcblk@p23
/dev/block/mmcb1lk@p24

/dev/block/mmcblk@p25
/dev/block/mmcblk@p3
/dev/block/mmcblk@p4
/dev/block/mmcblk@p5
/dev/block/mmcblk@p6
/dev/block/mmcblk@p7
/dev/block/mmcb1k@p8
/dev/block/mmcblk@p9
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Use the df -h command to see that the 16GB micro SD card has about 11 GB of
space available after burning the Android system (more than 20 partitions will not

be mounted to the Android system, focus on these to the partition).

Size Used Avail Use% Mounted on

727M 1.1M 726M 1% /dev

727TM 0 727M 0% /mnt
/dev/block/mmcblk@p19 11M 136K 11M 2% /metadata
/dev/block/dm-0 782M T779M  2.4M 100% /
/dev/block/dm-1 104M 103M 332K 100% /vendor
/dev/block/dm-3 6.5M 6.5M 24K 100% /vendor_dlkm
/dev/block/dm-2 256M 249M 788K 100% /product
/dev/block/mmcblkep23 16M 0 16M 0% /oem
tmpfs 727M B.0K 727M 1% /apex
tmpfs 727M 532K 726M 1% /linkerconfig
/dev/block/mmcblk@p25 11G 904M 11G 8% /data
tmpfs 127M ©® 72/M 0% /data_mirror
/dev/block/mmcblk@p24 16M 0 16M 0% /Reserved
/dev/fuse 11G 11G 8% /mnt/user/0/emulated
/dev/block/vold/public:179,1 128M 5.3M 122M 5% /mnt/media_rw/0000-0000

128M 122M 5% /mnt/user/0/0008-0008

2.6. Instructions for using the micro linux system in the

onboard SPI Flash

There is a 16MB SPI Flash on the development board, and its location is shown in

the figure below:

There is a tiny linux system programmed into SPI Flash by default, which is mainly used
to prove that the development board can start normally. When you get the development
board, you don't need to burn the system into the micro SD card, you only need to

connect the Type-C power supply to the development board to start the micro linux
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system in the SPI Flash. The main functions of this system are:

a) During the u-boot start-up phase, the red LED light will be lit, and after entering
the kernel, the red LED light will be turned off and the green LED light will be set to
flash;

b) If the development board is connected to an HDMI screen, after the system starts
up, the command line interface of the micro-linux system can be seen on the HDMI
screen;

c) If the development board is connected with a USB keyboard, some simple linux

commands can be run on the command line, such as Is, cd, etc.
Due to the limited functions of the tiny linux system in SPI Flash, if you want to use

all the functions of the development board normally, please burn the linux image or

Android image to the micro SD card, and then use it.

2.7. Startthe Orange Pi development board

1) Insert the micro SD card with the burned image into the micro SD card slot of the

Orange Pi development board

2) The development board has a Micro HDMI interface, and the development board can
be connected to a TV or HDMI display through a Micro HDMI to HDMI cable

3) If you have purchased a 13pin expansion board, you can plug the 13pin expansion

board into the 13pin interface of the development board
4) Connect the USB mouse and keyboard to control the Orange Pi development board

5) The development board has an Ethernet port, which can be plugged into a network

cable for Internet access

6) Connect a high-quality power adapter with a 5V/2A (5V/3A is also available) USB
Type C interface

Remember not to plug in a power adapter with a voltage output greater than 5V,
as this will burn out the development board.
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Many unstable phenomena during the power-on and start-up process of the
system are basically caused by power supply problems, so a reliable power adapter
is very important. If you find that there is a phenomenon of continuous restart
during the startup process, please replace the power supply or Type C data cable
and try again.

7) Then turn on the switch of the power adapter, if everything is normal, the HDMI

monitor can see the system startup screen at this time

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

debugging serial port

2.8. How to use the debugging serial port

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

The 3.3V of the USB to TTL module does not need to be connected

The TXD of the USB to TTL module is connected to the RXD of the debugging serial port of the development board
Connect the RXD of the USB to TTL medule to the TXD of the debugging serial port of the development board
Connect the GND of the USB to TTL module to the GNT of the debugging serial port of the development board

The 5V of the USB to TTL module does not need to be connected

2) The corresponding relationship between GND, TX and RX pins of the debugging

serial port of the development board is shown in the figure below
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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 a DuPont line
a. Connect the GND of the USB to TTL module to the GND of the development

board

b. The RX of the USB to TTL module is connected to the TX of the development
board

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

4) The schematic diagram of connecting the USB to TTL module to the computer and
the Orange Pi development board is as follows

Use dupont lines

I Orange Pi Board

Schematic diagram of connecting USB to TTL module
to 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 connect the TX and RX of
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the serial port casually first. If there is no output from the test serial port, then

exchange the order of TX and RX. One order is right.

2. 8. 2. How to use the debugging serial port on the Ubuntu platform

There are many serial port debugging software that can be used under Linux,

such as putty, minicom, etc. The following demonstrates how to use putty.

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

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

dev/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 permission

test@test:~$ sudo putty

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

PUTTY Configuration - 0 X

Category: Basic options for your PuTTY session
m Specify the destination you want to connect to

Logging Host Name (or IP address) Port
~ Terminal 22

Keyboard Connection type:

Bell Raw Telnet Rlogin @ 5SH serial

Features Load, save or delete a stored session
~ Window saved Sessions

Appearance

Behaviour

Translation Default Settings Load

b Selection
Save

Colours

Fonts Delete
~ Connection

Data

Proxy = =

Telnet Close window on exit: '

- O Always Never Only on clean exit
Rlogin
b SSH
About Open Cancel
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5) First select the setting interface of the serial port

PuTTY Configuration - o &
Category: Options controlling local serial lines
~Logging select a serial line
el Serial line to connect to [/dev/ttysl
Keyboard
Bell I Configure the serial line
Features Speed (baud) 9600
- Window
Appearance Data bits 8
Behaviour stop bits 1
Translation
» Selection Barity hore -
Colours Flow control XON/XOFF -
Fonts
~ Connection
Data
Proxy
Telnet
Rlogin
e First select the setting interface
m of the serial port
About Open Cancel

6) Then set the parameters of the serial port
a. Set Serial line to connect toto as dev/ttyUSB0 (modify to the corresponding
node name, usually /dev/ttyUSBO)
b. Set Speed(baud) to 115200 (the baud rate of the serial port)
Set Flow control as None

-

PuTTY Configuration - + X
2. Enter the device node name of the

Category: serial rt modd eons controlling local serial lines
w Session E’e%cta 5er|alc[1r: —
Logging Serial line to connect to | IdevittylUSBO |
w Terminal
i Configure the serial lin
eyboar
Bell Speed (baud) -""'")~| 115200 |
et Speed (baud) to 115200
Features Data hits | 8 |
w Window
Appearance Stop bits | L ‘
Behaviour Parity | None v |
Translation ——————
: Flow control None |
b Selection
Colours ~
R 4. Set Flow control to None

« Connection

::::y 1. Select the setting interface of the

, o 4 serial port
1

| About | Open | | Cancel |
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7) After setting the setting interface of the serial port, return to the Session interface
a. First select the Connection type as Serial
b. Then click the Open button to connect to the serial port

PuUTTY Configuration

- Basic ptions for our PuTTY sssion
Specify the destination you want to connect to

: Logging Serial line Speed
+ Terminal /dev/tyusBo 115200

Keyboard Connection type:

sall Raw Telnet Rlogin SSH O serial
Features Load, save or delete a stored sessfoy
* Window .
Saved Sessipn -

o 2"Select Serial

Behaviour

Translation Default Settings Load

» Selection

Saye
Colours

Fonts Delete
= Connection

Data

Proxy

Telnet Close window on exit:

f O Always Never Only on clean exit
Rlogin

* =¥ Finally click the Open button
y P o 0O

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

Jdev/ttyUSBO - PuTTY

2. 8. 3. How to use the debugging serial port on Windows platform

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

serial number.

1) Download MobaXterm

a. Download MobaXterm website as follows

https://mobaxterm.mobatek.net/

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

MobaXterm

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

- 42, Solaris server

[ Re-smoen Y Fusscreen W Sty antep

opieate 2 oy e W = @

Remote desktop: use RDP, VNG o XDMCP 1o display a full remote desktop on your computer

c¢. Then choose to download the Home version

Home 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

& Downioad now

d. Then select the Portable version. After downloading, you don’t need to install it,

just open it and use it

37

www.orangepi.org

Professional Edition

$69 / 49€ per user*

* Excluding tax. Volume discounts available

Every feature from Home Edition +
Customize 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 to use

PEDED SubscribeoniinesGelaquote |
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MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& Mobaxterm Home Edition v20.3 MobaXterm Home Edition v20.3
(Portable edition) (nstaller edition)

Download previous stable version: lobaXierm Porfable v20 2 MobaXierm Installer v2!

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 he

2) After downloading, use decompression software to decompress the downloaded
compressed package, you can get the executable software of MobaXterm, and then
double-click to open

7 fERrHES b o
[ 1 CygUtils.plugin 2020/5/21 4:06 PLUGIMN 3745 15570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 AR 14104 KB

3) After opening the software, the steps to set up the serial port connection are as follows

a. Open the session settings interface

b. Select the serial port type
Select the port number of the serial port (select the corresponding port number
according to the actual situation), 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

d. Select the baud rate of the serial port as 115200
Finally click the "OK" button to complete the setup
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B Mobatterm

8 x
Terminsl Sessions View Xtewer Tools Game: Seings Macror Help
EF R R o x W Y 2 & & X 0o
Seves  Tois  Gees Gemen  Vew St Ml Tuverq P Semos  Heb : tre  Ent
ISERICEL- RS 3] ¥
B e s 2. Select the serial port Q
a 1. Select the session and open the i
setting interface of the session
g - ¥ @ T @ X
5 SSH  Temst Rsh  Xgmep ROP VNG AP SFIP| S er Mosh AwsS3 WL
B
H ¥ Basic Seralcattings
Adanced Serial z(“‘\gﬁ' B Terminai settings Bookmark seltngs \
3. Select the port number of the serial port 4. Choose a baud rate of 115200
Serial (COM) session \'\
5. Finally click OK
Gok @ cancal
EGISTERED VERSION - izsse st S

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

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

B COM3 (Siican Labs CP210x USB 1o UART Bridge (COM3)) —

iew Hserver Took Games Settings Macros Help

&] -

Labs CP210 USE

= Tows

A session record
will be produced
here, click to open
it next time

%, Macros

UNREGIST Pleass
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2.9. Instructions for using the 5v pin in the 26pin or 13pin

interface of the development board to supply power

The power supply method we recommend for the development board is to use
the SV/2A or S5V/3A Type C interface power cord to plug into the Type C power
interface of the development board for power supply. If you need to use the 5V pin
in the 26pin or 13pin interface to power the development board, please make sure
that the power cable used can meet the power supply requirements of the

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

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

USB A mal Pont 2.54

The power cord shown in the picture above can be bought on Amazon, please

search and buy by yourself.

2) Use the 5V pin in the 26pin or 13pin interface to supply power to the development
board. The connection method of the power line is as follows
a. The USB A port of the power cord shown in the above figure needs to be
plugged into the 5V/2A or 5V/3A power adapter connector (it is not
recommended to plug into the USB port of the computer for power supply.
If there are too many peripherals connected to the development board, use
will be unstable)
b. The red DuPont wire needs to be plugged into the 5V pin of the 26pin or 13pin
interface of the development board
c. The black Dupont wire needs to be inserted into the GND pin of the 26pin or
13pin interface

d. The positions of the 5V pin and GND pin of the 26pin and 13pin interfaces in
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the development board are shown in the figure below, remember not to reverse

the connection.

2.10. The method of using the 13pin interface of the

development board to expand the USB interface

1) If you have purchased a 13pin expansion board for Orange Pi, insert the expansion

board into the 13pin interface of the development board to expand 2 USB interfaces

2) If there is no 13pin expansion board, you can use a 4pin 2.54mm DuPont to USB2.0

female cable to expand the USB interface. The specific method is as follows:
a. First, you need to prepare a 4pin 2.54mm Dupont to USB2.0 female cable (this
cable can be bought on Amazon, please search and buy by yourself), as shown in

the figure below:
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USB2.0 standard definition

— red: 5V+

J
ﬂ— white: D-
- ,_h green: D+

black: GND
b. The schematic diagram of the 13pin interface is shown below
VCC-5V
ik CON5 Pin13 Pin1

GND-||| 24 4 DIP13-254

| USB2-DM 3] 2 DIP13-254
USB2-DP 43 3
USB3-DM 5] 4
USB3-DP 63 5
LINEOUTR 74 ©
LINEOUTL 8 7
TV-0UT 9] 8
PC1 104 9
P16 115 1
PI6 2 "
R-RX 13 1%

c. The wiring of USB?2 is as follows

kY

e. If you need to connect two USB devices to the 13pin interface at the same time,

you will find that the 5V and GND pins on the 13pin interface are not enough. At
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this time, one of the USB devices can use the 5V and GND pins in the 26pin

interface. The location is as shown in the figure below Shown:

3. Instructions for use of Debian/Ubuntu Server and

Xfce desktop system

3.1. Supported linux image types and Kernel versions

Linux image type

kernel version

server version

desktop version

Ubuntu 20.04 - Focal Linux5.4 Support Support
Ubuntu 22.04 - Focal Linux5.4 Support Support
Debian 11 - Bullseye Linux5.4 Support Support
Ubuntu 22.04 - Jammy Linux6.1 Support Support
Debian 11 - Bullseye Linux6.1 Support Support
Debian 12 - Bookworm Linux6.1 Support Support

After entering the download page of the corresponding development board on the

Orange Pi data download page, you can see the following download options. In the

description below, the Ubuntu image and the Debian image are generally referred to

as the Linux image.
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-
of D

Ubuntu Image Debian Image

The naming rules of Linux images are as follows:

Development board model version number_ Linux distribution type release code

name_server or desktop kernel version

a. The model of the development board: Both are orangepizero3. The model
names of different development boards are generally different. Before burning
the image, please make sure 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 number of the version number of the
Linux image on the development board is an even number.

c. Types of Linux distributions: Ubuntu and Debian are currently supported.
Since Ubuntu is derived from Debian, there is not much difference between the
two systems in terms of usage. However, there are still some differences in the
default configuration of some software and the use of commands. In addition,
both Ubuntu and Debian have their own software warehouses supported by
maintenance, and there are also some differences in the supported and installable
software packages. These need to be experienced in person to have a deeper
understanding. For more details, you can refer to the official documentation
provided by Ubuntu and Debian.

d. Release code name: Used to distinguish between different versions of a
specific Linux distribution such as Ubuntu or Debian. Among them, both focal
and jammy are Ubuntu distributions, focal means Ubuntu20.04, and jammy
means Ubuntu22.04. The biggest difference between different versions is that the
software in the software warehouse maintained by the new version of Ubuntu
system is much better than that of the old version of Ubuntu system. The ones in
it should be new, such as Python and GCC compilation tool chains. bullseye is
the specific version code of Debian, bullseye means Debianl1, and bookworm
means Debianl2.

e. Server or Desktop: It is used to indicate whether the system has a desktop
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environment. If it is server, it means that the system does not have a desktop
environment. The storage space and resources occupied by the image are
relatively small, and the command line is mainly used to operate and control the
system. If it is desktop xfce, it means that the system is installed with the XFCE
desktop environment by default. The storage space and resources occupied by
the image are relatively large. You can connect the monitor, mouse and keyboard
to operate the system through the interface. Of course, the desktop version of the
system can also be operated through the command line like the server version of
the system.

f. Kernel version : Used to indicate the version number of the linux kernel,

currently supports linux5.4 and linuxé.1.

3. 2. Linux Kkernel driver adaptation

Function Linux5.4 Linux6.1
HDMI video OK OK
HDMI audio OK OK

USB2.0x 3 OK OK
micro SD card start OK OK
Gigabit Ethernet OK OK
Infrared receiver OK OK
WIFI OK OK
Bluetooth OK OK
headphone audio OK OK
usb camera OK OK

LED light OK OK
26pin GPIO OK OK

26pin 12C OK OK

26pin SPI1 OK OK
26pin UART OK OK
PWM OK OK
Temperature Sensor OK OK
hardware watchdog OK OK
Mali GPU NO NO
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Video codec NO NO
TV-OUT NO NO

3.3. The format of linux commands in this manual

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

marked with the following box

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

special attention, except for the commands in it.

2) Description of the prompt type in front of the command
a. The prompt in front of the command refers to the content of the red part in the
box below, which is not part of the linux command, so when entering the

command in the linux system, please do not enter the content of the red font part.

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

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

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

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

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

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

The # at the end of the prompt indicates that the current user of the system is the
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root user and can execute any command you want

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

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

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

bootlogo=false

console=serial

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

there are spaces in different parts of the command, please don’t miss it

orangepi@orangepi:~$ echo \
"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \

https://download.docker.com/linux/debian \

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

3.4. Linux system login instructions

3.4. 1. Linux system default login account and password
Account 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 think that there is any

fault, just press Enter after inputting.

When the wrong password is prompted, or there is a problem with the ssh
connection, please note that as long as you are using the Linux image provided by

Orange Pi, please do not suspect that the above password is wrong, but look for

www.orangepi.org 47 www.xunlong.tv



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

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

H other reasons.

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

login user name is orangepi

orangepi login: orangepi (automatic login)

L]
[l |
L Y B P

Welcome to Orange Pi 1.0.0 Bullseye with Linux 6.1.31-sun50iw9

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

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

2) Use the following command to set the root user to automatically log in to the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login terminal

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

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

terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4. 3. Instructions for automatic login of linux desktop version system
1) After the desktop system starts, it will automatically log in to the desktop without

entering a password
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(5 Applications : u 1 Dec, 11:48 [#] Jr dhi)orangepi

Or‘anqe Pi

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

logging into the desktop

orangepi@orangepi:~$ sudo disable_desktop autologin.sh

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

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

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

the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

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

- Thu 1 Dec, 12:15 [2] fiy root

Note that if you log in to the desktop system as the root user, you cannot use

pulseaudio in the upper right corner to manage audio devices.

Also note that this is not a bug, since pulseaudio is not allowed to run as root.

3) Execute the following command to set the desktop system to log in automatically with
the orangepi user again

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

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

sudo permission

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

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

orangepi@orangepi:~$ sudo reboot

3) The command to reopen the desktop is as follows, Please remember to add sudo

permission

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

orangepi@orangepi:~$ sudo systemctl enable lightdm.service
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3.5. Onboard LED Light Test Instructions

1) There are two LED lights on the development board, one is green and the other is red.
When the system starts, the default display of the LED lights is as follows:

Green light Red light
u-boot startup phase off on
The kernel boots into the system | flashing off
GPIO interface PC13 PC12

The two LED lights on the development board are controlled by software.

When you get the development board, you may find that even if the micro SD
card with the system programmed is not inserted into the development board, the
two LED lights will be on after the development board is connected to the power
supply. This is because the 16MB on the development board SPI Flash will burn a
miniature linux system by default when leaving the factory. This system will light up
the red light during the u-boot startup phase. After entering the kernel, it will turn
off the red light and set the green light to flash.

If the linux system in the SPI Flash is cleared, then the two LED lights on the
development board will not light up after the power is turned on without inserting

the micro SD card with the system programmed

2) The method of setting the green light on and off and flashing is as follows:

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

a. First enter the setting directory of the green light

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

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

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

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

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

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

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

3) The method of setting the red light on/off and flashing is as follows:
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Note that the following operations should be performed under the root user.

a. First enter the setting directory of the red light

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

b. The command to set the red light to be on is as follows

root@orangepi:/sys/class/leds/red led# echo default-on > trigger

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

root@orangepi:/sys/class/leds/red led# echo heartbeat > trigger

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

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

4) If you do not need the LED light to flash after booting, you can use the following
method to turn off the green light flashing

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

¥ = S dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

<[k > < Exit >

c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

in the petwock

Toggle hardware configuration: UART, I2C, etc.J

SSH Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

“ < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
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figure below, and then use the space to select disable-leds

e. Then selec <Save>

< Back >

f.  Then select <Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

<Cancel>

h. After restarting and entering the system, you can see that the two LED lights on
the development board will not light up

3. 6. Instructions for operating the rootfs partition capacity of

the linux system in the micro SD card

3.6. 1. The first startup will automatically expand the capacity of the
rootfs partition in the micro SD card

1) After burning the Linux image of the development board into the micro SD card, you
can check the capacity usage of the micro SD card on the Ubuntu computer, the steps

are as follows:

“ Note that this step does not affect the automatic expansion of the Linux system H
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of the development board. Here I just want to explain how to check the capacity of

the micro SD card after burning the Linux image on the micro SD card.

a. First install the gparted software on the Ubuntu computer

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

b. Then open gparted
test@test:~$ sudo gparted

c. After opening gparted, you can select the micro SD card in the upper right corner,

and then you can see the usage of the micro SD card capacity
Jdev/sdc - GParted - O B

GParted Edit View Device Partition Help |

—> | [B /dev/sdc (14.84GiB) ~ |

&

Jdev/sdc1 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 [Munallocated 10.79 GiB = o= |

d. The figure above shows the situation of the micro SD card after burning the
Linux desktop version system. It can be seen that although the total capacity of
the micro SD card is 16GB (displayed as 14.84GiB in GParted), the rootfs
partition (/dev/ sdcl) actually allocated only 4.05GiB, leaving 10.79GiB

unallocated

2) Then you can insert the micro SD card that has burned the Linux system into the
development board to start. When the micro SD card starts the Linux system for the first
time, it will call the orangepi-resize-filesystem script automatically through the systemd
service orangepi-resize-filesystem.service The expansion of the rootfs partition, so

there is no need to manually expand the capacity

3) After logging in to the system, you can use the df -h command to check the size of the
rootfs. If it is consistent with the actual capacity of the micro SD card, it means that the

automatic expansion is running correctly.

orangepi@orangepi:~$ df -h
Filesystem Size Used Avail Use% Mounted on
udev 430M 0 430M 0% /dev
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tmpfs 100M 5.6M 95M 6% /run
dev/mmcblkOpl 15G 915M 114G 7%/
tmpfs 500M 0 500M 0% /dev/shm

4) After starting the Linux system for the first time, we can also remove the micro SD
card from the development board and reinsert it into the Ubuntu computer, and then use
gparted to check the status of the micro SD card again, as shown in the figure below, the
rootfs partition (/dev/ The capacity of sdc1) has been expanded to 14.69GiB

Jdev/sdc - GParted - 0o
GParted Edit View Device Partition Help
a 6 @) /dev/sdc (14.84GiB) ~
Jdev/sdc1
14.69 GiB
unallocated | unallocated 4.00 MiB — -
Jdev/sdc1 [ | ext4 14.69 GiB 3.42GiB 11.26 GiB

unallocated Bunallocated 151.94 MiB

It should be noted that the Linux system has only one partition in ext4 format,
and does not use a separate BOOT partition to store files such as the kernel image,

so there is no problem of expanding the BOOT partition.

3. 6. 2. The method of prohibiting automatic expansion of the capacity
of the rootfs partition in the micro SD card

1) First burn the linux image of the development board to the micro SD card on the

Ubuntu computer (Windows not available), and then re-plug and insert the micro SD

card

2) Then the Ubuntu computer will automatically mount the partition of the micro SD

card. If the automatic mounting is normal, use the Is command to see the following output

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

bin boot dev etc home lib losttfound 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] password for test:
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root(@test:~#

4) Then enter the root directory of the linux system in the micro SD card and create a

new 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 micro SD card, and then pull out the micro SD card and
insert it into the development board to start. When the linux system starts, when the
file.no_rootfs_resize is detected in the /root directory, the rootfs will not be

automatically expanded.

6) After entering the Linux system after prohibiting automatic expansion of rootfs, you
can see that the total capacity of the rootfs partition is only 4GB (the image of the desktop
version is tested here), which is much smaller than the actual capacity of the micro SD

card, indicating that the automatic expansion of rootfs is prohibited.

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 re-expand the capacity of the rootfs partition in the micro SD card, just
execute the following command, and then restart the Linux system of the development
board.

Note, please execute the following commands under the root user.

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

root(@orangepi:~# sudo reboot

After restarting, enter the Linux system of the development board again, and you can

see that the rootfs partition has been expanded to the actual capacity of the micro SD card
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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 155G 3.2G 12G 23%/
3. 6. 3. The method of manually expanding the capacity of the rootfs
partition in the micro SD card

If the total capacity of the micro SD card is large, such as 128GB, you do not
want the rootfs partition of the Linux system to use all the capacity of the micro SD
card, but only want to allocate a part of the capacity, such as 16GB, to the Linux
system, and then the remaining capacity of the micro SD card can be used for other
use. Then you can use the content introduced in this section to manually expand the

capacity of the rootfs partition in TF.

1) First burn the linux image of the development board to the micro SD card on the
Ubuntu computer (Windows not available), and then re-plug and insert the micro SD
card

2) Then the Ubuntu computer will automatically mount the partition of the micro SD
card. If the automatic mounting is normal, use the Is command to see the following output
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] password for test:

root(@test:~#

4) Then enter the root directory of the linux system in the micro SD card and create a

new 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
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5) Then install the gparted software on the 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 micro SD card in the upper right corner, and
then you can see the usage of the micro SD card capacity. The figure below shows the
situation of the micro SD card after burning the Linux desktop version system. It can be
seen that although the total capacity of the micro SD card is 16GB (displayed as
14.84GiB in GParted), the rootfs partition (/dev/sdcl) Only 4.05GiB were actually
allocated, leaving 10.79GiB unallocated

Jdev/sdc - GParted

GParted Edit View Device Partition Help

L W =5 = 2 e E-’J /dev/sdc (14.84GiB) ~
Jdev/sdc1
4.05 GiB
Partition File System Mount Point Size Used Unused Flags
unallocated [ unallocated 4.00 MiB — —
fdevisdct LI ext4 /media/tes... 4.05GiB 3.28 GiB 785.54 MiB
unallocated unallocated 10.79 GiB - —

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

GParted Edit View Device Partition Help

« O =M F B - [B) /dev/sdc (1a.84GiB) ~
Jdev/sdc1
4.05 GiB
Partition File System Mount Point Size Used Unused Flags
unallocated M unallocated 4.00 MiB - -
Jdevfsdc1 @, ext4 /media/tes... 4.05 GiB 3.28GiB 785.54 MiB
unallocated M unallocated 10.79 GiB - -

9) Click the right mouse button again to see the operation options shown in the figure
below. If the micro SD card has been mounted, first you need to Umount the rootfs
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partition of the micro SD card

Jdevfsdc - GParted

GParted Edit View Device Partition Help

i ®@ = B F & Jdev/sdc (14.84GiB) ~
Jdevysdc1
405GiB | o
@ pelete
Partition File 3l Resize/Move ize Used Unused Flags
unallocated [ un Earg 4.00 MiB - -
/dev/sdc1 @, &t 4.05GiB 3.28GiB 785.54 MiB
unallocated [un 10.79 GiB - -
%3 Format to b

Open ryption

Name Partition
Manage Flags
Check

Label File System
New UUID

@ information

0 operations pending

10) Then select the rootfs partition again, click the right mouse button, and select

Resize/Move to start expanding the size of the rootfs partition

Jdev/sdc - GParted - o

GParted Edit View Device Partition Help

= ® =S F F N o [B /dev/sdc (14.84cGiB) ~
Jdev/sdc1
4.05GiB o New
® pelete

Partition File 7l Resize/Move ize Used Unused Flags

unallocated [un Car 4.00 MiB — —

Jdev/sdc1 X 4.05 GiB 3.28GiB 785.54 MiB
Paste

unallocated  [Fun 10.79 GiB = =

%3 Formatto 4
Open Encryption
Unmount
Name Partition
Manage Flags
Check
Label File System

New UUID

@ information

0 operations pending

11) After the Resize/Move option is turned on, the following setting interface will pop
up
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Resize/Move fdev/sdci1

Minimum size: 3484 MiB Maximum size: 15193 MiB

Free space preceding (MiB): 4 = | F
New size (MiB): 4144 -+
Free space following (MiB): 11046 = | *
Align to: MiB -

Cancel

12) Then you can directly drag the location shown in the figure below to set the size of

the capacity, or you can set the size of the rootfs partition by setting the number in New

size(MiB)

Minimum size: 3484 MiB Maxium size: 15193 MiB
Free space preceding (MiB): 4 =5 || =
New size (MiB): 8022 By | B
Free space following (MiB): 7168 e |
Align to: MiB -
cancel 2] Resize/Move

13) After setting the capacity, click Resize/Move in the lower right corner

Resize/Move /fdev/sdci C

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

14) After confirming that it is correct, click the green button shown in the figure below v
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Jdev/sdc - GParted - 0

GParted Edit View Device Partition Help

s © & [@ /dev/sdc (1a.84GiB) ~

Jdevfsdct unallocated
7.83GiB 7 .

7

Partition File System Siz
unallocated [ unallocated 4.00 MiB - -
fdev/sdct M ext4 7.83GiB 3.40GiB 4.43GiB
unallocated [ unallocated 7.00GiB - —

¥l Grow /dev/sdc1 From 4.05 GiB to 7.83 GiB

1 operation pending

15) Then select Apply, it will officially start to expand the capacity of the rootfs partition
W ' M

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.

Cancel Apply

16) After the expansion is completed, click Close to close

Applying pending operations x

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

Completed Operations:

} Details

\ Close

Save Details

17) Then you can pull out the micro SD card, insert it into the development board and
start it up. After entering the Linux system of the development board, if you can see that

the size of the rootfs partition is the same as the size set before, it means manual

Expansion succeeded

root@orangepi:~# df -h
Filesystem Size Used Avail Use% Mounted on
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udev 925M 0 925M 0% /dev

tmpfs 199M 32M 196M 2% /run

dev/mmcblkOpl 7.7G 3.2G 44G 42%/

3. 6. 4. How to reduce the capacity of the rootfs partition in the micro
SD card

After configuring the application program or other development environment in
the Linux system of the micro SD card, if you want to back up the Linux system in
the micro SD card, you can use the method in this section to reduce the size of the

rootfs partition first, and then start the backup.

1) First insert the micro SD card you want to operate in the Ubuntu computer

(Windows not available)

2) Then install the gparted software on the 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 micro SD card in the upper right corner, and

then you can see the usage of the micro SD card capacity

Jdev/sdc - GParted - 0O &
GParted Edit View Device Partition Help
= > [ /dev/sdc (14.84GiB) ~
Jdev/sdci
14.69 GiB
unallocated unallocated 4.00 MiB — —

Jdev/sdc1 @, ext4 /mediaftes... 14.69 GiB 3.45GiB 11.24 GiB
unallocated unallocated 151.94 MiB - -

5) Then select the rootfs partition (/dev/sdcl)
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Jdev/sdc - GParted - 0O &

GParted Edit View Device Partition Help

Q i ' [ /dev/sdc (14.84GiB) ~

14.69 GiB

Jdev/sdci \

tion File

unallocated [Munallocated 4.00 MiB - —

System Mount Point Size Used Unused Flags

Jdev/sdc1 @, ext4 /media/tes... 14.69 GiB 3.45GiB 11.24 GiB
unallocated | unallocated 151.94 MiB - -

6) Click the right mouse button again to see the operation options shown in the figure
below. If the micro SD card has been mounted, first you need to Umount the rootfs
partition of the micro SD card

Jdev/sdc - GParted - o &

GParted Edit View Device Partition Help

Q =i p [B) /dev/sdc (14.84GiB) ~

[dev/sdc1
14.69 G~

Partition File System Mount Point Sl LEIGLE ed Flags
unallocated lunallocated 4] 2l Resize/Move s
Jdevfsdc1 @, ext4 /media/tes... PP 51 copy
unallocated [ unallocated 151 Paste =

\.
od

/ Manage Flags

@ Information

0 operations pending

7) Then select the rootfs partition again, click the right mouse button, and select

Resize/Move to start setting the size of the rootfs partition
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Jdevfsdc - GParted - 0 &=

GParted Edit View Device Partition Help

® =S B [B) /dev/sdc (14.84GiB) -
Jdevfsdc1
14.69 GiB RS ‘
@® Delete Delete
Partition File System Size Used | 3] ResizejMovel Flags

unallocated [ unallocated
Jdev/sdc1

4.00 MiB
14.69 GiB
151.94 MiB

5 copy ctrl+c

unallocated [ unallocated

43 Format to »

Open Encrypt

Manage Flags
Check

Label File System
New UUID

@ information

0 operations pending

8) After the Resize/Move option is turned on, the following setting interface will pop up

Resize/Move [dev/sdc1

Minimum size: 3508 MiB Maximum size: 15193 MiB

Free space preceding (MiB): B = Il =5
New size (MiB): 15038 = | ¥
Free space following (MiB): 152 = |
Align to: MiB -

Cancel

9) Then you can directly drag the location shown in the figure below to set the size of 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, click Resize/Move in the lower right corner
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Resize/Move /fdev/sdci x
Minimum size: 3484 MiB Maximum size: 15193 MiB

Free space preceding (MiB): B = || A

New size (MiB): 8022 | A

Free space following (MiB): 7168 -

Align to: MiB

cancel ¥ Resize/Move

11) After confirming that it is correct, click the green button shown in the figure below

Jdev/sdc - GParted - 0 &

GParted Edit View Device Partition Help

L O | | & [ /devisdc (1484i8) ~

fdevfsdc1
7.83GiB
LY
Partition File System Size Used Unused Flags
unallocated [ unallocated 4,00 MiB — —
Jdevisder Il ext4 7.83GiB 3.40GiB 4.43GiB
unallocated [ unallocated 7.00GiB — —

¥l Grow /dev/sdc1 From 4.05 GiB to 7.83 GiB

1 operation pending

12) Then select Apply, and the expansion of the rootfs partition will officially start

& 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 completed, click Close to close
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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

™

14) Then you can pull out the micro SD card, insert it into the development board and

Save Details Close

start it up. After entering the Linux system of the development board, if you can use the
df -h command to see that the size of the rootfs partition is the same as the size set before,

it means that the size has been reduced. capacity success

root@orangepi:~# df -h

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

dev/mmceblkOpl 7.7G 3.2G 4.4G 42%/

3.7. Network connection test

3.7.1. Ethernet port test

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

ensure that the network is unblocked

2) After the system starts, it will automatically assign an IP address to the Ethernet card
through DHCP, without any other configuration

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

as follows:

Please do not copy the following commands. For example, the network node
name in debian12 is end(, and the following commands need to be changed to ip a s
end0.

orangepi@orangepi:~$ ip a s eth(
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
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\UP group default glen 1000
link/ether 5e:ac:14:a5:93:b3 brd ff:{f:{f: ff: ff: f
inet 192.168.1.16/24 brd 192.168.1.255 scope global dynamic noprefixroute ethOQ
valid_1ft 259174sec preferred Ift 259174sec
inet6  240e:3b7:3240:c3a0:¢269:8305:dc08:135¢/64  scope  global  dynamic
noprefixroute
valid_1ft 259176sec preferred Ift 172776sec
inet6 f€80::957d:bbbd:4928:3604/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

There are three ways to check the IP address after the development board
starts:

1. Connect the HDMI monitor, then log in to the system and use the ip a s eth(
command to view the IP address

2. Enter the ip a s eth0 command in the debugging serial terminal to view the IP
address

3. If there is no debugging serial port and no HDMI display, you can also check the
IP address of the development board’s network port through the router’s
management interface. However, in this method, some people often cannot see the IP
address of the development board normally. If you can't see it, the debug method
looks like this:

A) First check whether the Linux system has started normally. If the green
light of the development board is flashing, it is generally started normally. If only
the red light is on, or the red and green lights are not on, it means that the system
has not started normally;

B) Check whether the network cable is plugged in tightly, or try another
network cable;

C) Try another router (I have encountered many problems with the router,
such as the router cannot assign the IP address normally, or the IP address has been
assigned normally but cannot be seen in the router);

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

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

assigns an IP address without any settings.
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4) The command to test the network connectivity is as follows, the ping command can be
interrupted through the shortcut key of Ctrl+C

Please do not copy the following commands. For example, the network node
name in debianl2 is end0, and the following command needs to be changed to ping

www.baidu.com -I end0.

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

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 ttI=56 time=6.74 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttI=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

3.7. 2. WIFI connection test

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

way.

3.7.2.1. The server image connects to WIFI through commands

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

demonstrated in this section to connect to the WIFI network.

1) First log in to the linux system, there are the following three ways
a. If the development board is connected with a network cable, SSH remote login
development board under Ubuntu

a. If the development board is connected to the debugging serial port, you can use
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the serial port terminal to log in to the Linux system
b. If the development board is connected to the HDMI display, you can log in to the
linux system through the terminal displayed on the HDMI

2) First use the nmeli dev wifi command to scan the surrounding WIFT hotspots

orangepi@orangepi:~$ nmecli dev wifi

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

3) Then use the nmeli command to connect to the scanned WIFI hotspot, where:
a. wifi_name Need to replace it with the name of the WIFI hotspot you want to
connect to
b. wifi_passwd Need to change to the password of the WIFI 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 IP address of wifi through the ip addr show wlan) command

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: f: {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
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valid_1ft 259192sec preferred Ift 172792sec
inet6 fe80::421:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

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

command can be interrupted through the shortcut key Ctrl+C

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

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

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=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]=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=>5 tt]=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

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

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

a. If the development board is connected with a network cable, SSH remote
login development board under Ubuntu

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

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

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

interface

orangepi@orangepi:~$ sudo nmtui

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

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an optio

5) Then you can see all the searched WIFI hotspots

Wired

* Wired connection 1

Wi-Fi

orangepi_5G ***
1 ok koK
- angepi KKK

Fkkk
kkk

<Deactivate>

- e e 2

6) Select the WIFI hotspot you want to connect to, then use the Tab key to position the
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cursor on Activate and press Enter

icon Labs C

fhe Tab key to move the cursor here and press Enter

Wired
* Wired connection 1

_orangepi_5G ***
aTaY~ EE

an epl KKK
5—,7:) *kk

2 B
1. Choase thefp/MiFi you want to ¢
EAE
Bt

* %

£

* ok

* %

EECESEEEE - SR

- EEEEREEE

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

password in Password and press Enter to start connecting to WIFI

<Activate>
* Wired connection 1

Wi-Fi

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

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

[Password | |

2. Press Enter

<Cancel> <0K>

ETWIFI

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

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

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

okok
koK
oKk K
koK
okok
koK
SAR okok

- S R

£
3 -

Er NP - AGEMTSGG
%
d e o kX%

K

X <Back>

9) You can view the IP address of wifi through the ip a s wlan0 command

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

valid_Ift forever preferred Ift forever

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

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

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

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

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

3.7.2.3. Test method of desktop image

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

&y q))orangepi

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

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

il
il
ll
il
l
ll
l
ull
ul
l
il
il
il
ull
ull
ul
ll
ull
ll
il
il

3) Then enter the password of the WIFI hotspot, and then click Connect start connecting
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to WIFI

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®.

- - I

show password

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

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

& Run Program...

B terminal Emulator
B File Manager

=< Mail Reader

@ web Browser

[ Settings

28 Accessories

<t pevelopment

¥ Graphics
< Help

® Intarmet
& Multimedia
¥ office

£ System

® Log out

v v v w

¥ Chromium Brows

v w w B

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

connection is normal

o [ RN ¢ - e « R ¥ . om0
€ & C A Fm=| orangeplorg/indexntmi U I T
6”‘1‘ PI Hardware Software Customized services News Forums About us Service & Download EN/ER3E
.
Orange Pi

Compute Module 4

* Rockchip RK3566 quad-core 64-bit Cortex-A55 processor
< + 1GB/2GB/4GB/8GB (LPDDR4/4X)

* 4K HD display

» Wi-Fi5+BT 5.0, BLE support
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3.7.3. The method of creating WIFI hotspot through create_ap

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

https://github.com/oblique/create _ap

The Linux image released by OPi has pre-installed the create_ap script. You can
create a WIFI hotspot through the create_ap command. The basic command format

of create_ap is as follows:

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

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

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

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

* interface-with-internet: The name of the network card that can be connected to
the Internet, generally eth(

* access-point-name: hotspot name

* passphrase: hotspot password

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

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

Note that in the following commands, Debian12 needs to change eth0 to end0.

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

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

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi --no-virt
Config dir: /tmp/create_ap.wlan0.conf. TQkJtsz1
PID: 26139
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INetwork Manager found, set wlan0 as unmanaged device... DONE
Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p
tmp/create_ap.wlan0.conf. TQkJtsz1/hostapd_ctrl

wlan0: interface state UNINITIALIZED->ENABLED

wlan0: AP-ENABLED

wlan0: STA ce:bd:9a:dd:a5:86 IEEE 802.11: associated

wlan0: AP-STA-CONNECTED ce:bd:9a:dd:a5:86

wlan0: STA ce:bd:9a:dd:a5:86 RADIUS: starting accounting session
D4FBF7E5C604F169

wlan0: STA ce:bd:9a:dd:a5:86 WPA: pairwise key handshake completed (RSN)
wlan0: EAPOL-4WAY-HS-COMPLETED ce:bd:9a:dd:a5:86

3) Take out the mobile phone at this time, you can find the WIFI hotspot named
orangepi created by the development board in the searched WIFI list, and then you can

click orangepi to connect to the hotspot, the password is set above orangepi

£ Settings Wi-Fi
Wi-Fi C @
+ xunlong_orangepi_5G a =0

MY NETWORKS

orangepi a =0

4) After the connection is successful, the display is as shown in the figure below

< Settings Wi-Fi

Wi-Fi @

/ orangepi 8 7@

5) In NAT mode, the wireless device connected to the hotspot of the development board
requests an [P address from the DHCP service of the development board, so there will be
two different network segments, for example, the IP of the development board is
192.168.1.X
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Note that in the following commands, Debian12 needs to change eth0 to end0.

orangepi@orangepi:~$ sudo ifconfig eth0

ethO: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::938f:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82  txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0  dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

< Settings Wi-Fi
Wi-Fi a@.
v/ orangepi 8 QO
Configure IP Automatic

IP Address

Subnet Mask 255.255.255.0

Router 192.168.12.1

6) If you want to specify a different network segment for the connected device, you can
specify it through the -g parameter, such as specifying the network segment of the access
point AP through the -g parameter as 192.168.2.1

Note that in the following commands, Debian12 needs to change eth0 to end0.

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi -g 192.168.2.1 --no-virt
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At this time, after connecting to the hotspot through the mobile phone, click on the
connected WIFI hotspot orangepi, and then you can see that the IP address of the mobile
phone is 192.168.2.X.

{ Settings Wi-Fi
v/ orangepi

Wi-Fi @
8 =0

Configure IP Automatic

IP Address

Subnet Mask 255.255.255.0
Router 192.168.12.1
7) If the --freq-band parameter is not specified, the hotspot created by default is in the

2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify the--freq-band 5 parameter. The specific command is as follows

Note that in the following commands, Debian12 needs to change eth0 to end0.

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

8) If you need to hide the SSID, you can specify the --hidden parameter, the specific
command is as follows

Note that in the following commands, Debian12 needs to change eth0 to end0.

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

At this time, the mobile phone cannot search for the WIFI hotspot. You need to
manually specify the name of the WIFI hotspot and enter the password to connect to the
WIFT hotspot.
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Enter network information

Cancel Other Network
Name orangepi
Security WPA
Password

3.7.3.2. create_ap method to create WIFlI hotspot in bridge

mode

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

password orangepi in bridge mode

Note that in the following commands, Debian12 needs to change eth( to end0.

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

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

successfully

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

PID: 27707

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

Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.zAcF1YTx/hostapd_ctrl

wlan0: interface state UNINITIALIZED->ENABLED

wlan0: AP-ENABLED

wlan0: STA ce:bd:9a:dd:a5:86 IEEE 802.11: associated

wlan0: AP-STA-CONNECTED ce:bd:9a:dd:a5:86

wlan0: STA ce:bd:9a:dd:a5:86 RADIUS: starting accounting session
937BF40E51897A7B

wlan0: STA ce:bd:9a:dd:a5:86 WPA: pairwise key handshake completed (RSN)
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wlan0: EAPOL-4WAY-HS-COMPLETED ce:bd:9a:dd:a5:86

3) Take out the mobile phone at this time, and you can find the WIFI hotspot named
orangepi created by the development board in the searched WIFI list, and then you can

click orangepi to connect to the hotspot, and the password is the orangepi set above

¢ Settings Wi-Fi

Wi-Fi @

v/ xunlong_orangepi_5G ")

MY NETWORKS

orangepi 8 T

4) After the connection is successful, the display is as shown in the figure below

£ Settings Wi-Fi

Wi-Fi @

v/ orangepi 8 =0

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

orangepi@orangepi:~$ sudo ifconfig eth0

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

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0
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device interrupt 83

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

£ Settings Wi-Fi

Wi-Fi @
8 =0

v/ orangepi

Configure IP Automatic

IP Address

Subnet Mask 255.255.255.0

Router 192.168.12.1

6) If the --freq-band y band. If you want to create a hotspot in the 5G frequency band,

you can specify the --freq-band 5 parameter. The specific command is as follows

Note that in the following commands, Debian12 needs to change eth( to end0.

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

7) If you need to hide the SSID, you can specify the --hidden parameter, the specific
command is as follows

Note that in the following commands, Debian12 needs to change eth( to end(.

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

At this time, the mobile phone cannot search for the WIFI hotspot. You need to
manually specify the name of the WIFI hotspot and enter the password to connect to the
WIFT hotspot.
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Enter network information

Cancel Other Network
Name orangepi
Security WPA
Password

3.7.4. How to set static IP address

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

configuration file.

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

1) First run the nmtui command

orangepi@orangepi:~$ sudo nmtui

2) Then select Edit a connection and press Enter

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

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

set the static IP address of the Ethernet interface, select Wired connection 1.
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Ethernet Tl <Add>
Wired connection 1
Wi-Fi <Edit...>

xunlong_orangepi_5G
<Delete>

4) Then select Edit with the Tab key and press the Enter key

Ethernet T | <Add>
Wi-Fi
xunlong_orangepi_5G
<Delete>

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

figure below to configure IPv4

| Edit Connection |

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

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

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

<Cancel> <O0K>

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

to confirm
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| Edit Connection |

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

= ETHERNET <Show=>
Disabled

= IPv4 CONFIGURATION| Automatic <Show>

= IPv6 CONFIGURATION| Link-Local <Show>

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

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

| Edit Connection |

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

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

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

<Cancel> <0K>

8) 8) Then move the cursor to <Show> via the Tab key

| Edit Connection |

Profile name [{g8g=leMEele]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
= TPv6 CONFIGURATION <Automatic> <Show>

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

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

| Edit Connection |

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

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

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

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

[ ] Require IPv4 addressing for this connection

= JPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel> <0K>

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

set in the image below are just an example

| Edit Connection |

Profile name [(i¥g=leMele]alpl=letsNelal}
ala-WethO (86:F2:85:2C:81:CE)

ETHERNET <Show>

IPv4 CONETGURATTON <Manual> <Hide>
Addresses jEPRGEINSVIIPL! <Remove>

<Add >

Gateway pRepasr: i
DNS servers LRERE:I: | <Remove>
SV

< T

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

= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel>

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

Ethernet <Add>

Wired connection 1

Wi-Fi =Edit...>
xunlong_orangepi

<Delete>

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

Enter

WWW.0r i.org WWW.XU tv
orangepi.or 87 nlong.t
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NetworkManager TUI

Please select an option

Edit a connection

gActivate a connection

Set system hostname

Quit \

14) Then select the network interface that needs to be set, such as Wired connection 1,
then move the cursor to <Deactivate>, and press the Enter key to disable Wired

\

—ired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

connection 1

15) Then please do not move the cursor, and then press the Enter key to re-enable Wired

connection 1, so that the static IP address set earlier will take effect
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Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepl _mll
|

16) Then you can exit nmtui through the <Back> and Quit buttons

NetworkManager TUI

iied : <Activate> Please select an option
Wi-Fi Edit a connection

* xunlong_orangepl .mll Activate a connection

Set system hostname

« I e B
o~

\ <0K>

17) Then through ip a s eth0, you can see that the IP address of the network port has

changed to the static IP address set earlier

Note that in the following commands, Debian12 needs to change eth0 to end0.

orangepi@orangepi:~$ ip a s eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
\UP group default glen 1000
link/ether Se:ac:14:a5:92:b3 brd ff:{f:{f: ff: ff: ff
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute ethQ
valid_Ift forever preferred Ift forever
inet6  241e:3b8:3240:¢3a0:¢269:8305:dc08:135¢/64  scope  global  dynamic

noprefixroute
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valid_1ft 259149sec preferred Ift 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

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

Note that in the following commands, I is capital i, Debian12 needs to change
eth0 to end0.

orangepi@orangepi:~$ ping 192.168.1.177 -1 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.
64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms
64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms
64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms
64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms
64 bytes from 192.168.1.47: icmp_seq=5 ttl=64 time=0.275 ms
~C

--- 192.168.1.47 ping statistics ---

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

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

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

2) Then you can view the name of the network device through the nmecli con show
command, as shown below
a. orangepi is the name of the WIFI network interface (the name is not necessarily
the same)

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

orangepi@orangepi:~$ nmecli con show
NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9ecSe2a wifi wlan0
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'Wired connection 1 9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet ethO

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

c. ipv4.gateway represents the address of the gateway

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

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot

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

the IP address has been set to the desired value

orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state]
\UP group default glen 1000
link/ether Se:ae:14:a5:91:b3 brd ff:{f:{f: ff: ff: ff
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth0
valid_Ift forever preferred Ift forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3c/64 scope link noprefixroute
valid_Ift forever preferred Ift forever
3.7.0. The method of setting the Linux system to automatically
connect to the network for the first time

The development board has an Ethernet port. If you want to remotely log in to H
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the Linux system of the development board through the Ethernet port, you only
need to plug in a network cable that can access the Internet normally to the
Ethernet port. Assign an IP address, and then we can obtain the IP address of the
Ethernet port through the HDMI screen, serial port or view the background of the
router, and then we can log in to the Linux system remotely.

The development board also has wireless WIFI. If you want to remotely log in to
the Linux system of the development board through WIFI, you need to remotely log
in to the Linux system through the IP address of the Ethernet port ssh and then
connect to WIFI through commands, or through commands on the HDMI screen or
serial port. Connect to WIFI.

But if there is no HDMI screen and serial port module, although there is a
network cable, the IP address of the development board cannot be checked through
the background of the router. Or there is no HDMI screen, serial port module and
network cable, and only WIFI can be connected, then you can use the method
introduced in this section to automatically connect to WIFI and also set the static IP
address of WIFI or automatically set the static IP address of the Ethernet port.

To use the method in this section, you first need to prepare a Linux system
machine. For example, a computer or a virtual machine with Ubuntu system
installed.

Why do you need a Linux system machine, because the root file system of the
development board Linux system burned in the micro SD card is in ext4 format, and
the Linux system machine can mount it normally, and then modify the configuration

files in it.

If you want to modify it in the Windows system, you can use the software
Paragon ExtFS for Windows. Since this software needs to be paid, and there is no
similar free software that is easy to use, I will not demonstrate it here.

In addition, if you have any problems with Paragon ExtFS for Windows

software, please solve it yourself, we will not answer questions.

1) First burn the Linux image of the development board you want to use into the micro
SD card, and then use a card reader to insert the micro SD card that has burned the Linux
image of the development board into a machine with a Linux system (such as a machine

with an Ubuntu system installed) computer, the following uses Ubuntu computer as an
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example to demonstrate)

2) When the micro SD card is inserted into the Ubuntu computer, the Ubuntu computer
will generally automatically mount the partition of the Linux root file system in the micro
SD card. You can know from the following command that /media/test/opi_root is the

Linux root file in the micro SD card The path where the system is mounted

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 enter the /boot directory of the Linux system burned in the micro SD card

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

4) Then copy the orangepi_first_run.txt.template to orangepi_first_run.txt. Through
the orangepi_first run.txt configuration file, you can set the Linux system on the
development board to automatically connect to a WIFI hotspot when it starts for the first

time, and you can also set the WIFI or Ethernet port. static IP address

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 with the following command, and then

you can view and modify the 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. FR_general_delete_this_file_after_completion variable is used to set whether
to delete the orangepi_first run.txt file after the first startup. The default is 1,
that is, delete. If it is set to 0, orangepi_first run.txt will be renamed to
orangepi_first run.txt after the first startup .old, generally keep the default value

b. FR_net _change defaults variable 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. FR_net_ethernet_enabled variable is used to control whether to enable the

configuration of the Ethernet port. If you need to set the static IP address of the
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Ethernet port, please set it to 1

FR_net_wifi_enabled variable is used to control whether to enable WIFI
configuration. If you need to set the development board to automatically connect
to WIFI hotspots, you must set it to 1. In addition, please note that if this variable
is set to 1, the setting of the Ethernet port will be will fail. That is to say, the
WIFI and Ethernet ports cannot be set at the same time (why, because it is not
necessary...)

FR_net_wifi_ssid variable is used to set the name of the WIFI hotspot you want
to connect to

FR_net_wifi_key variable is used to set the password of the WIFI hotspot you
want to connect to

FR_net_use_static variable is used to set whether to set the static IP address of
WIFI or Ethernet port

FR_net_static_ip variable is used to set static IP address, please set according to
your actual situation

FR_net_static_gateway variable is used to set the gateway, please set it

according to your actual situation

7) The following demonstrates several specific setting examples:

a.

For example, if you want the Linux system of the development board to

automatically connect to the WIFI hotspot after the first startup, you can set it

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 WIFI hotspot you want to connect
to

d) Set FR net wifi_key to the password of the WIFI hotspot you want to

connect to

For example, if you want the Linux system of the development board to
automatically connect to the WIFI hotspot after the first startup, and set the IP
address of the WIFI to a specific static IP address (so that when the Linux system
is started, you can directly use the set static IP address to ssh remotely Log in to
the development board without checking the IP address of the development
board through the background of the router), you can set it like this:

a) Set FR net _change defaults to 1
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b) Set FR net wifi_enabled to 1

c) Set FR net wifi_ssid to the name of the WIFI hotspot you want to connect
to

d) Set FR net wifi_key to the password of the WIFI hotspot you want to
connect to

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 to automatically set the IP address of the Ethernet port
to the desired static IP address after the Linux system of the development board
starts for the first time, you can set it like this:

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 Linux system in the micro SD card, uninstall the micro SD card, and

then insert the micro SD card into the development board to start

9) If you have not set a static IP address, you still need to check the IP address through
the background of the router. If you have set a static IP address, you can ping the set static
IP address on the computer. If you can ping, it means that the system has started normally,
and The network has also been set correctly, and then you can use the set IP address ssh

to remotely log in to the Linux system of the development board

After the Linux system of the development board is started for the first time,
orangepi_first_run.txt will be deleted or renamed to orangepi_first run.txt.old. At
this time, the orangepi_first run.txt configuration file will be reset, and then the
Linux system of the development board will be restarted, orangepi_first_run. The
configuration in txt will not take effect again, because this configuration will only be
effective when the Linux system is started for the first time after burning, please pay

special attention to this point.
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3.8. SSH remote login development board

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

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

3.8. 1. SSH remote login development board under Ubuntu

1) Obtain the IP address of the development board

2) Then you can remotely log in to the linux system through the ssh command
test@test:~$ ssh orangepi@192.168.1.xxx (Need to be replaced with the IP|

address of the development board)

orangepi@192.168.1.xx's password: ( Enter the password here, the default

password is orangepi)

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after inputting.

If you are prompted to refuse the connection, as long as you are using the image
provided by Orange Pi, please do not suspect that the password orangepi is wrong,

but find other reasons.

3) After successfully logging in to the system, the display is as shown in the figure below
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:~$ ssh orangepi@192.168.1.121
orangepi@192.168.1.121's password:

/ N\l O\

/1|
/21—

Welcome to with

System load: 39% Up time: 21 min Local users:
Memory usage: 31% of 1.45G IP: 192.168.1.121
CPU temp: 54°C Usage of /: 25% of 15G

Last login: Thu Jun 8 08:03:08 2023 from 192.168.1.119

o

If ssh fails to log in to the linux system normally, first check whether the IP
address of the development board can be pinged. If the ping is ok, you can log in to
the linux system through the serial port or HDMI display and then enter the
following command on the development board and try again. Is it possible to
connect:

root(@orangepi:~# reset_ssh.sh

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

3. 8. 2. SSH remote login development board under Windows

1) First obtain the IP address of the development board

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

a. Open Session

b. Then select SSH in Session Setting

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

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

username
e. Finally click OK
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2. Select serial port SSH e
/
i 1. Choose Session
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]
[
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3. Enter the IP address of the development board

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

5. Finally click OK

BRIGISTERID VERSION  Pesse s.cmiort Mobaxiern by sunaing & e rofessars edion heve. M. mabaster obas. rel

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

orangepi users are orangepi

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

fault, just press Enter after inputting.

B 192.168.1.36 (root)

Terminal Sessions View X server Tools Games Settings Macros Help

— P — = 1 5
.

W % % = x B E Y = ¥ @

Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help

P

Quick connect...

- :
.. User sessions

192.168.1.36 {root)

A

essions

4) The display after successfully logging in to the system is shown in the figure below
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B 192.168.1.36 (root)

Terminal Sessions View X server Tools Games Settings Macros Help

.t - i == o
A ® O x B B Y E & 5 0
Session  Servers Tools Games  Sessions View Split MultExec Tunnelng Packages Settings Help

Quick connect..,

*  Name

Sessions
i

.cache

.config

.anupg
.bash_history
.bashrc
.desktop_autologin
.profile

viminfo

p or visit our

&% Tools

Welcome to Orange P1 Bionic with L

o Sftp ™ Macros

System load:

Memory usage:

CPU temp:

Usage of /:

[ General system configuration (beta): orangepi-config 1

Tue Oct 13 08:15:30 2020 from 192.168.1

root@rangepi:~# [i

3.9. HDMI test

3.9. 1. HDMI display test

1) Use a Micro HDMI to HDMI cable to connect the Orange Pi development board and
HDMI display

runqul Micro HOMI HD Cabla |/

2) After starting the linux system, if the HDMI monitor has image output, it means that
the HDMI interface is working normally
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Note that although many laptops have an HDMI interface, the HDMI interface
of the notebook generally only has the output function, and does not have the
function of HDMI IN, that is to say, the HDMI output of other devices cannot be
displayed on the notebook screen.

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

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

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

3.9. 2. HDMI to VGA display test

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

b. A VGA cable and a Micro HDMI male to HDMI female conversion cable

c. A monitor or TV that supports VGA interface

2) HDMI to VGA display test as shown below
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|

Or‘areqe Pi

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

3.9. 3. How to set HDMI resolution in Linux5.4 system

Note: This method is only applicable to systems with linux5.4 kernel.

1) There is a disp_mode variable in /boot/orangepiEnv.txt of the linux system, which
can be used to set the resolution of the HDMI output. The default resolution of the linux
system is 1080p60

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1
console=both

disp_ mode=1080p60
fb0_width=1920

fb0 height=1080
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2) The values supported by the disp_mode variable are shown in the table below

Supported values for HDMI resolution HDMI refresh rate
disp_mode
480i 720x480 60
576i 720x480 50
480p 720x480 60
576p 720x576 60
720p50 1280x720 50
720p60 1280x720 60
1080i50 1920x1080 50
1080i60 1920x1080 60
1080p24 1920x1080 24
1080p50 1920x1080 50
1080p60 1920x1080 60

Note: Linux systems currently do not support 4K resolution.

3) Change the value of the disp_mode variable to the desired output resolution, and then

restart the system, HDMI will output the set resolution

4) The method of viewing the HDMI output resolution is as follows. If the displayed
resolution is the same as the set resolution, it means that the setting of the development

board is correct.

orangepi@orangepi:~$ sudo cat /sys/class/disp/disp/attr/sys

plicavons [l erangepi@erangepi: ~ a Man 19 jun. 034298 €) o o

3.9. 4. How to Modify the Framebuffer Width and Height of Linux5.4
System

Note: This method is only applicable to systems with linux5.4 kernel.

There are two variables fb0 width and fb0_height in the /boot/orangepiEnv.txt of
the linux system, which can be used to set the width and height of the Framebuffer. The
default setting of the linux system is fb0_width=1920 and fb0_height=1080.
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verbosity=1
console=both
disp_mode=1080p60
fb0_width=1920
fb0_height=1080

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

The reference values corresponding to different resolutions of fb0 width and

fb0_height are as follows:

HDMI resolution fb0_width fb0_height
480p 720 480
576p 720 576
720p 1280 720
1080p 1920 1080

Under the same HDMI resolution, the larger the value of b0 _width and fb0_height,
the smaller the text displayed on the screen, and the smaller the value of fb0 width and

fb0_height, the larger the text displayed on the screen.

3.9.5. Framebuffer Cursor Setting

1) The softcursor used by Framebuffer, the method of setting the cursor to blink or not is

as follows

root@orangepi:~# echo 1 > /sys/class/graphics/fbcon/cursor_blink #cursor|
blinking

root@orangepi:~# echo 0 > /sys/class/graphics/fbcon/cursor_blink #cursor not
blinking

2) If you need to hide the cursor, you can add vt.global cursor_default=0 in the
extraargs variable of /boot/orangepiEnv.txt (the value of extraargs will be assigned to
the bootargs environment variable and finally passed to the kernel) (if
vt.global cursor_default=1, the cursor will be displayed) , and then restart the system to

see that the cursor has disappeared

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1

console=both
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disp_mode=1080p60

tb0_width=1920

tb0_height=1080
extraargs=vt.global_cursor_default=0

3. 10. How to use Bluetooth

3.10.1. Test method of desktop image

1) Click the Bluetooth icon in the upper right corner of the desktop

Fri 2 Dec, 02:37 [8] 6’ x nﬂu))urangepi

2) Then select the adapter
Fri 2 Dec, 02:45 [£] & €3 o) orangepi

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

%) Recent Connections...

[/ Local Services... i
% Plugins

< Help

Exit

3) If there is a prompt on the following interface, please select Yes

[ Shall bluetooth get enabled automatically? 1

4) Then set the Visibility Setting to Always visible in the Bluetooth adapter setting
interface, and then close it
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§ Bluetooth Adapters +

orangepi

Visibility Setting
Hidden

© Always visible
Temporarily visible

Always
Friendly Name

orangepi

T ——

5) Then open the configuration interface of the Bluetooth device
Fri 2 Dec, 02:50 5] f a ) orangepi

& Turn Bluetooth Off
@ Set Up New Device...

~ Send Files to Device...

) Recent Connections..

@ Adapters...

[#%) Local Services...
& Plugins

<> Help

Exit

6) Click Search to start scanning the surrounding Bluetooth devices

Bluetooth Devices

Adapter Device View Help

Nem T gy

%5 26.25 KB_0.00 B/si7 4.55 KB 0.00 8/s i)

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

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

Adapter Device View Help

Q Search =8 4 ol Setup. - " Send File

OPPO K9 5G
b Smart phone
4 B0:46:92:C1:80:08
] Xiaomi 12S Pro
ane © connect
Connect To:
% Network Access Point
s Info
& Send note
Eh send a File...

Rename device...

® remove...

8) When pairing, a pairing confirmation box will pop up in the upper right corner of the

desktop, just select Confirm to confirm, and the phone also needs to confirm at this time

Fri 2 Dec, 02:53 [§] ﬁ' . i} 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 the mobile phone, you can select the paired Bluetooth device, then
right click and select Send a File to start sending a picture to the mobile phone

Bluetooth Devices A4 = O X

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

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

< Trust
4 Setup...

Rename device... Sik aco =B @

@ Rremove...

10) The interface for sending pictures is as follows
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g Sending files via Bluetooth

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

&7 25.36 KE

71 i Ic

Stop

3.10.2. How to use the server image

1) After entering the system, you can first check whether there is a Bluetooth device
node through the hciconfig command. If it exists, it means that the 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 bluetooth devices
|orangepi@orangepi:~$ sudo bluetoothctl
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[NEW] Controller 10:11:12:13:14:15 orangepizero3 [default]

Agent registered

[bluetooth]# power on #enable controller

Changing power on succeeded

[bluetooth]# discoverable on #Make the controller discoverable

Changing discoverable on succeeded

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

[bluetooth]# pairable on  #Set the controller as 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

[NEW] Device 76:60:79:29:B9:31 76-60-79-29-B9-31

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

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

[bluetooth]# scan off #After scanning to the Bluetooth device you want to|
connect, you can close the scan, and then write down the MAC address of the
Bluetooth device. The Bluetooth device tested here is an Android phone, the name of|
the Bluetooth is orangepi, and the 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) After scanning to the device you want to pair, you can pair it. You need to use the
MAC address of the device for pairing

[bluetooth]# pair DC:72:9B:4C:F4:CF #Use the MAC address of the scanned
Bluetooth device for pairing

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, and you need
to confirm on the mobile 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
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[CHG] Device DC:72:9B:4C:F4:CF Paired: yes

Pairing successful  #Prompt that the pairing is successful
[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: no
[CHG] Device DC:72:9B:4C:F4:CF Connected: no

4) After the pairing is successful, the Bluetooth interface of the mobile phone will be
displayed as follows

< Settings Bluetooth

Bluetooth
Now discoverable as “iPhone”.

MY DEVICES

orange pi Connected (1)

5) To connect a Bluetooth device, you need to install the pulseaudio-module-bluetooth

package, and then start the pulseaudio service

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

orangepi@orangepi:~$ pulseaudio --start

6) How to connect to a Bluetooth device

orangepi@orangepi:~$ sudo bluetoothctl

Agent registered

[bluetooth]# paired-devices #View the MAC address of the paired Bluetooth device
Device DC:72:9B:4C:F4:CF orangepi

[bluetooth]# connect DC:72:9B:4C:F4:CF  #Connect to bluetooth device 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]# #This prompt appears to indicate that the connection is successful

7) After connecting the bluetooth device, the bluetooth configuration interface of the
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Android mobile phone can see the prompt that the audio has been connected for calls
and media

€ Settings Bluetooth

Bluetooth

Now discoverable as “iPhone”.

MY DEVICES

orange pi Connected (i)

3. 11. USB interface test

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

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

2) Connect the Orange Pi development board to the HDMI display

3) If the mouse or keyboard can operate normally, it means that the USB interface is

working normally (the mouse can only be used in the desktop version of the system)

3.11.2. Connect USB storage device test

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

Pi development board

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

disk is recognized successfully

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

8 0 30044160 sda

8 1 30043119 sdal
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3) Use the mount command to mount the U disk to /mnt, and then you can view the files
in the U disk

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

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

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

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

3.11. 3. USB Ethernet card test

1) The usable USB Ethernet cards that have been tested so far are as follows. Among
them, the RTL8153 USB Gigabit network card can be used normally when it is inserted
into the USB 2.0 Host interface of the development board, but the speed cannot reach
Gigabit. Please note that

serial number model
1 RTL&152B USB 100M network card
2 RTL8153 USB Gigabit LAN

2) First insert the USB network card into the USB interface of the development board,
and then insert the network cable into the USB network card to ensure that the network
cable can access the Internet normally. If you can see the following log information
through the dmesg command, it means that the USB network card is 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 enx00e04c¢362017: renamed from ethl

127.731874] IPv6: ADDRCONF(NETDEV_UP): enx00e04¢362017: link is not ready
127.763031] IPv6: ADDRCONF(NETDEV_UP): enx00e04¢362017: link is not ready

[
[
[
[
[
[
[
[
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[ 129.892465] 18152 3-1:1.0 enx00e04¢362017: carrier on
[ 129.892583] 1IPv6: ADDRCONF(NETDEV _CHANGE): enx00e04c362017: link

becomes ready

3) Then you can see the device node of the USB network card and the automatically

assigned IP address through the ifconfig command

orangepi@orangepi:~$ sudo ifconfig
enx00e04¢362017: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mty]
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)

RX packets 1849 Dbytes 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

orangepi@orangepi:~$ ping www.baidu.com -I enx00e04¢362017

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms

~C

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

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

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

3.11.4. USB camera test

1) First insert the USB camera into the USB port of the Orange Pi development board

2) Then through the lsmod command, you can see that the kernel has automatically

loaded the following modules

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

3) 3) Through the v412-ctl command, you can see that the device node information of the

USB camera is /dev/video0

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y v4l-utils
orangepi@orangepi:~$ v412-ctl --list-devices
USB 2.0 Camera (usb-sunxi-ehci-1):

/dev/video0

Note that the 1 in v412 is a lowercase letter 1, not the number 1.
In addition, the serial number of the video is not necessarily video0, please refer
to what you actually see.

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 pictures
a) -d option is used to specify the device node of the USB camera
b) --no-banner is used to remove the watermark of the photo
c) -roption is used to specify the resolution of the photo
d) -S option is used to set the number of previous frames to skip

e) ./image.jpg is used to set the name and path of the generated photo

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

c. In the server version of the linux system, you can use the scp command to
transfer the taken pictures to the Ubuntu PC for mirror viewing after taking

pictures

orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test (Modify the IP

address and path according to the actual situation)

d. In the desktop version of the linux system, you can directly view the captured
pictures through the HDMI display
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5) Use mjpg-streamer to test USB camera
a. Download mjpg-streamer
a) Github download address:

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

b) The image download address of Gitee is:

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

b. Install dependent 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:~$ c¢d mjpg-streamer/mjpg-streamer-experimental

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 serial number of the video is not necessarily video0, 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 enter [the IP address of the development board: 8080] in the browser of
the Ubuntu PC or Windows PC or mobile phone on the same LAN as the

development board to see the video output by the camera
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B MupGstreamer

x
« (<] Enter the IP address of the development board + Port Number 8080

Stream

Display the stream

Stream

Java
Javascript
Videol AN

Control

version i

3. 12. Audio Test

3.12.1. How to play audio using the command line
3.12.1.1. Headphone jack playback audio test

1) First, you need to insert the 13pin expansion board into the 13pin interface of the

Orange Pi development board, and then insert the earphone into the audio interface

ranqge Pi

2) Through the aplay -1 command, you can view the sound card devices supported by
the Linux system
a. The output of the linux5.4 system is as follows, where card 0: audiocodec is the

sound card device required for earphone playback

root@orangepi:~# aplay -1
**x% List of PLAYBACK Hardware Devices ****
card 0: audiocodec [audiocodec], device 0: SUNXI-CODEC sun50iw9-codec-0 []

www.orangepi.org 115 www.xunlong.tv


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

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

Subdevices: 1/1
Subdevice #0: subdevice #0

b. The output of the linux6.1 system is as follows, where audiocodec is the sound

card device required for earphone playback

root(@orangepi:~# aplay -1
**x% List of PLAYBACK Hardware Devices ****
card 0: audiocodec [audiocodec], device 0: CDC PCM Codec-0 [CDC PCM
Codec-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio, and the headset can hear the sound

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

If there is noise in the earphone test, please pull out some earphones, do not

insert all the earphones.

3.12.1.2. HDMI audio playback test

1) First use the Micro HDMI to HDMI cable to connect the Orange Pi development
board to the TV (other HDMI monitors need to ensure that they can play audio)

2) HDMI audio playback does not require other settings, just use the aplay command to
play directly

root@orangepi:~# aplay -D hw:2,0 /usr/share/sounds/alsa/audio.wav

3.12.2. Testing audio methods on desktop systems

1) First open the file manager

e 3
) Applications

@] Run Program... [

Terminal Emulator ‘
B rile Manager ‘
|

Mail Reader
@ web Browser
)| Settings ]
28 Accessories ]
b

Development
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2) Then find the following file (if there is no audio file in the system, you can upload an
audio file to the system yourself)

1l 1 =
B By fe . Go el _— then find this directory
€ > A ) ) nsosharesoundsjalsal c
Places
2 e Jd J J J:
i Orangepi
B Deskiop EEERED | Frontcenterwav  Front_Leftwav
I Tash
(9 oocuments JI J? Jo
=
I Music Front_Right.wav Noise.wav Rear_Center.wav 1
[ pictures
[ videos ;
) Downloads 1
Devices Rear_Leftwav  Rear_Rightwav  Side_Leftwav
Netwo
B Browse Networ
: side_Right.wav
Go to the root directory fromsh@ns mie (1.982.048 bytes) WAV audic

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

File Edit View Go Help

£ » A Y FIsisharejsoundsfalsal <)
Places

i

(@ orangepi

B3 peskaop audio. T B

& Tesh Open Wit

7 Documents & Send To » ;

2 i o st 5

[ pictures. e

[ videos

[ pownloads I‘ i ;
Devices Rear_Cent |4 Properties.. htwav

[ File system

__ 17M8 volume a n

403 MB Volume

":‘h_urk side_Left.wav Side_Right.wav

I Srowse Network 5@ "VLC media player ta open the selected file |

4) How to switch between different audio devices such as HDMI playback and
headphone playback

a. First open the volume control interface

{5 Default server

B Default Sink

& Default Source

I playback Streams
@ Recording Streams
+ Modules

volume Meter (Playback)...

Volume Meter (Recording)...
configure Local Sound Server
More...

< About

Quit

b. When playing audio, the audio device options that the playback software can use

will be displayed in Playback, as shown in the figure below, where you can set
which audio device to play to
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% Applications : 7 volume Control alsa 4 audio.wav - VLC media == Thu & jun. e:40 21 & @ & o orangepi

3. 13. Infrared receiving test

1) First, you need to insert the 13pin expansion board into the 13pin interface of the
Orange Pi development board. After inserting the expansion board, the development

board can use the infrared receiving function

range Pi

COOOOeDOSATON

2) Install ir-keytable infrared testing software

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y ir-keytable

3) Then execute ir-keytable to view the information of the infrared device

a. linux5.4 system output is as follows

orangepi@orangepi:~$ ir-keytable

Found /sys/class/rc/rc0/ (/dev/input/eventl) with:
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Driver: sunxi-rc-recv, table: rc_map_sunxi

lirc device: /dev/lircO

Supported protocols: lirc nec

Enabled protocols: lirc nec

Name: sunxi_ir_recv

bus: 25, vendor/product: 0001:0001, version: 0x0100
Repeat delay = 500 ms, repeat period = 125 ms

b. The output of the linux6.1 system is as follows

orangepi@orangepi:~$ ir-keytable

Found /sys/class/rc/rc0/ with:

Name: sunxi-ir

Driver: sunxi-ir

Default keymap: rc-empty

Input device: /dev/input/event5

LIRC device: /dev/lirc0

Attached BPF protocols: Operation not permitted
Supported kernel protocols: lirc rc-5 rc-5-sz jve sony nec sanyo mce kbd rc-6 sharp
Xmp imon rc-mm

Enabled kernel protocols: lirc

bus: 25, vendor/product: 0001:0001, version: 0x0100
Repeat delay = 500 ms, repeat period = 125 ms

4) Before testing the infrared receiving function, you need to prepare an infrared remote

controller dedicated to Orange Pi, other remote controllers do not support it

5) Then enter the ir-keytable -t command in the terminal, and then use the infrared
remote control to press the button against the infrared receiver of the Orange Pi
development board to see the received key code in the terminal

a. linux5.4 system output is as follows
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orangepi@orangepi:~$ sudo ir-keytable -t

Testing events. Please, press CTRL-C to abort.

1598339152.260376: event type EV.MSC(0x04): scancode = 0xfb0413
1598339152.260376: event type EV_SYN(0x00).

1598339152.914715: event type EV.MSC(0x04): scancode = 0xfb0410

b. linux6.1 system output is as follows

orangepi@orangepi:~$ sudo ir-keytable -c -p NEC -t

Old keytable cleared

Protocols changed to nec

Testing events. Please, press CTRL-C to abort.
202.063219: lirc protocol(nec): scancode = 0x45¢
202.063249: event type EV.MSC(0x04): scancode = 0x45c¢
202.063249: event type EV_SYN(0x00).

3. 14. Temperature sensor

1) H618 has a total of 4 temperature sensors, the command to view the temperature is as
follows:

The displayed temperature value needs to be divided by 1000, the unit is
Celsius.

a. sensorO: CPU temperature sensor, the first command is used to view the type of
temperature sensor, and the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone0/type
cpu_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone0/temp
57734

b. sensorl: DDR temperature sensor, the first command is used to view the type of

temperature sensor, and the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zonel/type
ddr_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zonel/temp
57410

c. sensor2: GPU temperature sensor, the first command is used to view the type of
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temperature sensor, the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone2/type
gpu_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone2/temp
59273

d. sensor3: VE temperature sensor, the first command is used to view the type of

temperature sensor, and the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone3/type
ve_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone3/temp
58949

2) The system with Linux6.1 kernel can also use the semsors command to view the

current temperature of the system

orangepi@orangepi:~$ sensors
cpu_thermal-virtual-0

Adapter: Virtual device

templ: +47.4°C  (crit=+110.0°C)

gpu_thermal-virtual-0
Adapter: Virtual device
templ: +48.7°C  (crit=+110.0°C)

ddr_thermal-virtual-0
Adapter: Virtual device
templ: +47.8°C  (crit=+110.0°C)

ve_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C  (crit=+110.0°C)
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3. 15. 13 Pin Description of the Pin Expansion Board Interface

1) Please refer to the figure below for the order of the interface pins of the 13 pin

expansion board on the development board

Pin13 Pin1

e
[
3
3

» mesevocosee -

2) The schematic diagram of the 13pin interface of the development board is as follows

VCC-5V

1 CONS5
| 2 DIP13-254
GND .| USB2-DM s DIP13-254
USB2-DP 47 3
USB3-DM 5] 4
USB3.DP 6 )
LINEOUTR 7] 6
LINEOUTL 8] g
TV-OUT 9
9
PC1 10
d 10
P16 11
g 11
PI6 e L
3 13
IR-RX d

3) The function description of the 13 pin expansion board interface pins of the
development board is as follows
a. When the 13pin pin is connected to the expansion board, it can be provided
additionally
a) 2~ USB 2.0 Host
b) Audio output of the left and right audio channels of the earphones
¢) TV-OUT video output
d) Infrared receiving function
e) After the expansion board is connected, pins 10, 11 and 12 of the 13pin
interface cannot be used
f) In addition, it should be noted that the MIC on the 13pin expansion
board cannot be used on the Orange Pi Zero 3
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b. When pin 13 is not connected to the expansion board, pins 10, 11, 12 and 13 can
be used as ordinary GPIO ports
GPIO serial number Function Pin
5V
GND
USB2-DM
USB2-DP
USB3-DM
USB3-DP
LINEOUTR
LINEOUTL
TV-OUT
65 PC1
272 PI16
262 PI6
234 IR-RX/PH10

© |00 | 3| | (s |[WwW| DN |+~

—
o

—
—

—
Do

—
(J%]

3. 16. 26 Pin Interface Pin Description

1) For the order of the 26-pin interface pins on the Orange Pi Zero 3 development board,

please refer to the silkscreen diagram on the development board

N - & a2 a2 a & s

g% 8 g & & p & e p = =/}

s : 97410

- g, B
e
e L LR '
= oy B
.l.

1 E

2) The functions of the 26 pin interface pins on the development board are shown in the

table below
GPIO S/N | GPIO | Function | Pin Pin Function GPIO | GPIO S/N
3.3V 1 2 5V
229 PH5 TWI3-SDA 3 4 5V
228 PH4 TWI3-SCK 5 6 GND

www.orangepi.org 123 www.xunlong.tv


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

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

73 PC9 PC9 7 8 UART5_TX PH2 226
GND 9 10 UART5_RX PH3 227

70 PC6 PC6 11 12 PC11 PC11 75

69 PC5 PC5 13 14 GND

72 PC8 PC8 15 16 PC15 PC15 79
3.3V 17 18 PC14 PC14 78

231 PH7 | SPI1_MOSI 19 20 GND

232 PH8 | SPI1_MISO 21 22 PC7 PC7 71

230 PH6 SPI1_CLK 23 24 SPI1_CS PH9 233
GND 25 26 PC10 PC10 74

3) 3) There are a total of 17 GPIO ports in the 26pin interface, and the voltage of all
GPIO ports is 3.3v

3. 17. How to install wiringOP

Note that wiringOP has been pre-installed in the linux image released by
Orange Pi. Unless the code of wiringOP is updated, there is no need to re-download,
compile and install, just use it directly.

The storage path of the compiled wiringOP deb package in orangepi-build is:
orangepi-build/external/cache/debs/armé64/wiringpi_x.xx.deb

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

normally.
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L:~$ gplo readall

+
1
]

Physical

|
-
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
+
|

Physical

=+
'
'
'

1) Download the code of wiringOP

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

Note that the source code needs to download the code of the wiringOP next
branch, please don't miss the -b next parameter.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP source code that comes with the Linux image, and the storage location

is: /usr/src/wiringOP.

2) Compile and install wiringOP

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

3) Test the output of the gpio readall command as follows
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a. There is a one-to-one correspondence between pins 1 to 26 and 26 Pins on the
development board

Pin 27 corresponds to pin 10 of 13pin on the development board

Pin 29 corresponds to pin 11 of 13pin on the development board

Pin 31 corresponds to pin 12 of 13pin on the development board

Pin 33 corresponds to pin 13 of 13pin on the development board

A

Pins 28, 30, 32, and 34 are empty, please ignore them

L:~$ gplo readall

Physical

3. 18. 26pin interface GPIO, I12C, UART, SPI and PWM test

3.18.1. 26pin GPIO port test

1) The following takes pin 7— corresponding to GPIO as PC9——corresponding to wPi
number 2—as an example to demonstrate how to set the high and low levels of the GPIO

port

www.orangepi.org 126 www.xunlong.tv


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

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

:~$ gpio readall

2) First set the GPIO port to output mode, where the third parameter requires the serial

number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 2 out

3) Then set the GPIO port to output 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 is set

successfully

root@orangepi:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value (V) of pin 7 has changed to 0

:~$ gpio readall

4) Then set the GPIO port to output 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 is set

successfully.

root@orangepi:~/wiringOP# gpio write 2 1

Use gpio readall to see that the value (V) of pin 7 has changed to 1
:~$ gpilo readall
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5) The setting method of other pins is similar, just modify the serial number of wPi to the

corresponding serial number of the pin

3.18.2. How to set pull-up and pull-down resistors on 26 pin GPIO

ports

1) The following takes pin 7—the corresponding GPIO is PC9—the corresponding wPi
number is 2 —as an example to demonstrate how to set the pull-up and pull-down
resistors of the GPIO port

:~$ gpio readall

SDA.3 |  OFF
SCL.3 | OFF |
PCO |  OFF

2) First, you need to set the GPIO port to the input mode, and the third parameter needs

to be the serial number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 2 in

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

root@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

root@orangepi:~/wiringOP# gpio read 2
1

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

root(@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,

the pull-down mode is set successfully
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root@orangepi:~/wiringOP# gpio read 2
0

3.18.3. 26pin SPI test

1) According to the schematic diagram of the 26pin interface, the available spi is spil

VCC3V3-EXT Ner-ov
— 19 33v1 5.0v1 P2
[5,9] TWI3-SDA gg gh SDA 5.0v2 gg:J
[5,9] TWI3-SCK g scL GND3 Pg—
[5]PC9 £ 10.GeLk TXD5 P UARTERX [
— 79 GND1 RXD5 P13 =
(5] pcs 729 10-2 GND4 Pig—1
5] Pcs 779 10-3 104 P78 gi PC15  [9]
19"‘ 23\/2 10-5 "20 PC14 [9]
5] SPI1_MOSI ~1 SP-MOSI |  GND5 P—¢ L
[5] SPI1_MISO 559 SPI-MISO 10-6 D57 >> PC7 (3]
[5]SPI1_CLK 520 SPI-CLK ||_SPI-CE0 D5& >> SPI1_CS 5] |
I GNDZ SPI-CE1 > PCT0 [5]
= CON4 —
cun DIP26-254 GND
DIP26-254

2) The spil is disabled by default in the Linux system and needs to be manually enabled
before it can be used. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|

7 5 5 dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< Uk < Exit >

c. Then select Hardware
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System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|m Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

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

figure below, and then use the space to select spil-cs1-spidev

e. Then select <Save> to save

< Back >

f.  Then select <Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

PREEES | <Cancel>

3) Then check whether there is a spidev1.1 device node in the Linux system. If it exists,

it means that the configuration of SPI1 has taken effect
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orangepi@orangepi:~$ Is /dev/spidevl*
dev/spidevl.1

4) Do not short-circuit the mosi and miso pins of SPI1 first, the output result of running

spidev_test is as follows, you can see that the data of TX and RX are inconsistent

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidevl.1

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 FEFE FOOD | cocc.. @i, :

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 | .o,

5) Then short the two pins of mosi (the 19th pin in the 26pin interface) and miso (the
21st pin in the 26pin interface) of SPI1, and then run the output of spidev_test as follows,

you can see the sending and receiving same data

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidevl.1

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

3.18.4. 26pinI2C test

1) According to the schematic diagram of 26pin, the available i2c¢ is 12¢3
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VCC3V3-EXT WOL5W
] — 2
[5.9) TWI3-SDA ég g“ ah gg@ §g:—T
[5,9] TWI3-SCK d scL GND3 Pg———
SHPEE g TO-GCLK TXD5 "?0 HQE‘-E’%? {g}
- —79 GND1 RXD5 P15 y
PC5 759 10-2 GND4 Pqg—1%
5] pcg 779 10-3 10-4 P1g gg PC15  [9]
799 3.3v2 10-5 P3g Pc14  [9]
[5] SPI1_MOS| 577 SPIMOSI  GND5 P5r——4
[5] SPI1_MISO 539 SPI-MISO 10-6 P57 -
[5] SPI1_CLK 550 SPICLK  SPI-CE0 P55 SFN_G3. B
]—c GND2 SPI-CE1 c10 [=]
== CON4 =
o DIP26-254 GND

2) 12¢3 is disabled by default in the Linux system, and it needs to be manually enabled
before it can be used. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

support: http://www.orangepi.org

_ System and security settings|

% = S dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

<[k ] < Exit >

c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|“ Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

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

the figure below, and then use the space to select ph-i2¢3
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[T ph-tzZea

e. Then select <Save> to save

m < Back >

f.  Then select <Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

<Cancel>

3) After starting the linux system, first confirm that there is an i2c3 device node under
/dev

orangepi@orangepi:~$ Is /dev/i2c-3
dev/i2¢c-3

4) Then start testing i2c¢, first install i2c-tools

orangepi@orangepi:~$ sudo apt-get update

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

5) Then connect an i2¢ device to the i2¢3 pin of the 26pin connector

Please select the 5V and 3.3V pins according to the specific i2c device, and the

voltage value required by different i2¢ devices may be different.
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sda pin Corresponding to pin 3 in 26pin
sck pin Corresponding to pin 5 in 26pin
Sv pin Corresponding to pin 2 in 26pin
3.3v pin Corresponding to pin 1 in 26pin
gnd pin Corresponding to pin 6 in 26pin

6) Then use the i2edetect -y 3 command, if the address of the connected i2¢ device can

be detected, it means that i2¢ can be used normally

Different i2c device addresses are different, the address 0x50 in the figure below

is just an example. Please refer to what you actually see.

:~# i2cdetect -y 3
0 1 2 3 45 6 7 8 9 ab cdef

T R e

3.18.5. 26pin UART test

1) According to the schematic diagram of the 26pin interface, the available uart is uart5

VGG3V3-EXT ¥eorsy
»——;C 3.3v1 5.0V1 gi:J
[5,9] TWI3-SDA =0 SDA 5.0v2 Pg
[5.9] TWI3-SCK >d scL GND2-Pg
[5]PC9 59 10-GoLK TXD5 P1g ;;HAAETTE—& 12
1 pes —79 GND1 RXD5 O3 e
5] e 139 100 10-1 P17 >
759 10-2 GND4 Dig—4
(5] Pcs 779 10-3 10-4 O7g gg PC15  [9]
799 3:3V2 10-5 O=g PC14  [9]
[5] SPI1_MOS| 519 SPLMOSI  GND5 D5——¢ :
[5] SPI1_MISO 53 SPHMISO 10-6 P5g pe7 B
[5] SP_CLK 50 SPLCLK  SPI-CEO P3g WL H
]—C GND2 SPI-CE1 clo [
e CON4 =
= DIP26-254 GND

2) Uart5 is disabled by default in the Linux system, and it needs to be opened manually
to use it. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

_ System and security settings|

7 5 5 dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< Uk < Exit >

c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|m Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

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

figure below, and then use the space to select ph-uart5

[ ] ph-unrf?

] pi-xzca

e. Then select <Save> to save

< Back >

f.  Then select <Back>

< Save > < Back >

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

Reboot to enable new features?

<Cancel>

3) After entering the linux system, first confirm whether there is a uart5 device node

under /dev

Note that the linux5.4 system is /dev/ttyASS.

orangepi@orangepi:~$ Is /dev/ttyS5
dev/ttyS5

4) Then start to test the uart5 interface, first use the DuPont line to short the rx and tx of

the uvart5 interface to be tested

uartd
tx pin Corresponding to pin 8 of 26pin
X pin Corresponding to pin 10 of 26pin

5) Use the gpio command in wiringOP to test the loopback function of the serial port as
shown below. If you can see the following print, it means that the serial port

communication is normal

orangepi(@orangepi:~$ gpio serial /dev/ttyS5 # linux-6.1 test command
orangepi@orangepi:~$ gpio serial /dev/ttyASS # linux-5.4 test command
Out: 0: > 0

Out: 1. ->

Out: 2: > 2

Out: 3: > 3°C

3.18.6. How to test PWM using /sys/class/pwm/

The development board can use up to 4 channels of PWM, and the positions of

their pins are shown in the figure below:
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1) In the Linux system, the pwm is closed by default, and it needs to be opened manually

to use it. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the 0
SoC runs between 480 and 1512 MHz using ondemand g

Support: http://www.orangepi.org

PI Zero3

overnor.

- System and security settings|

s f s
Personal Timezone, language, hostname
Software System and 3rd party software

Help Documentation, support, sourc
< Extt >

ccess point

install
es

c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and t
Desktop Disable desktop or change logi

< Back >

i in _the netwack
|_ Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

mux
n type

www.orangepi.org 137

www.xunlong.tv



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

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

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the configuration corresponding to

pwm

Since the RX and TX pins of UARTS in the PWM1, PWM2 and 26pin interfaces
are multiplexed, please make sure that the UARTS configuration is not selected (do
not check ph-uartS) when turning on PWMI1 and PWM2 (you need to select
ph-pwm12).

PWM3, PWM4 and the TX and RX pins in the debug serial port are
multiplexed, so when using PWM3 and PWM4 (need to select ph-pwm34), please
turn off the configuration of UARTO (need to select disable-uart0), after turning off
UARTO The debug serial port cannot be used.

|[*] disable-uarto|
[ ] ph-i2c1
[ ] ph-12c2
[ ] ph-12c3

[*] ph-pwm34
[ ] ph-uart2

e. Then select <Save> to save

< Back >

f.  Then select <Back>

< Save > < [Back >

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

Reboot to enable new features?

PREEES | <Cancel>

2) After restarting, the PWM test can be started

Please execute the following commands under the root user.

a. Enter the following command on the command line to make pwml output a

50Hz square wave

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

b. Enter the following command on the command line to make pwm?2 output a

50Hz 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/pwmchip0/pwm?2/enable

c. Enter the following command on the command line to make pwm3 output a

50Hz 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

d. Enter the following command on the command line to make pwm4 output a

50Hz square wave

root(@orangepi:~# echo 4 > /sys/class/pwm/pwmchip0/export
root@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm4/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm4/duty_cycle

root(@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm4/enable
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3.19. How to use wiringOP hardware PWM

Before using the wiringOP hardware PWM function, please download the latest
wiringOP source code and then compile and install it. The wiringOP preinstalled in

the v1.0.2 version of the Linux image cannot use the hardware PWM function.

For how to download and install wiringOP, please refer to the instructions in the
section How to Install wiringOP. The output of the gpio readall command of the
latest version of wiringOP is as follows. Compared with the old version, pins 28 and
30 are added to represent PWM3 and PWM4.
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:-$ gpilo readall

Physical

The development board can use up to 4 channels of PWM. The locations of their

pins are as shown in the figure below:
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3.19.1. How to set PWM using wiringOP’ s gpio command

3.19.1.1.  Set the corresponding pin to PWM mode

1) The corresponding relationship between the 4 PWM pins and the wPi serial number is

as shown in the following table:

PWM pin wP1i serial number
PWMI1 4
PWM2 3
PWM3 21
PWM4 22

2) The command to set the pin to PWM mode is as follows, taking PWMI1 as an example.
The third parameter needs to enter the serial number of the wPi corresponding to the

PWM1 pin.

orangepi@orangepi:~$ gpio mode 4 pwm

3) After the pin is set to PWM mode, it will output a square wave with a frequency of
23475Hz and a duty cycle of 50% by default. At this time, we use an oscilloscope to

measure the corresponding PWM pin and you can see the following waveform.

www.orangepi.org

M Pos: 0.000s

WHA

4 12\/ 1.67v gl
42.59us 23.47kHz
B 100v CH2 7 16N 23.4376kH

2023F10508H 19:
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3.19.1.2. Method of adjusting PWM duty cycle

1) The calculation formula of PWM duty cycle is as follows. We can adjust the PWM
duty cycle by setting the values of CCR and ARR.
PWM duty cycle= CCR/ARR

In:
The value range of CCR is 0~65535, and the default value is 512.
The value range of ARR is 1~65536, and the default value is 1024.

It should be noted that the CCR value we set needs to be less than ARR,
because the duty cycle cannot be greater than 1. When setting CCR > ARR, the

following error message will be prompted:

val pwmWrite 0 <= X <= 1024
Or you can set new range by yourself by pwmSetRange(range)

2) We can use the following command to set the ARR of PWMI pin to 2048
orangepi@orangepi:~$ gpio pwmr 4 2048

3) After running the above command, you can observe through the oscilloscope that the
PWM duty cycle changes from the default 50% (512/1024) to 25% (512/2048)
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M Pos. 0.000s

J.32v
85.30us

CH2/ 1. 69V 1 71sstv L

4) We can use the following command to set the CCR of the PWMI1 pin to 1024
orangepi@orangepi:~$ gpio pwm 4 1024

5) After running the above command, you can observe through the oscilloscope that the
PWM duty cycle changes from 25% (512/2048) to 50% ( 1024/2048)

-40.0mV
50.0%
11.72kHz

(M25.0u8 N CH2/169V  11.7188kHz l
E105080 20:48
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3.19.1.3. Method of adjusting PWM frequency

3.19.1.3. 1. Method to adjust PWM frequency by setting frequency

division coefficient

1) After setting the frequency division coefficient, the PWM frequency will become

one/one of the frequency division coefficient.

SIRABHEETEELE 1~256, BRiAL 1.

2) For example, you can use the following command to set the frequency division
coefficient of the PWMI pin to 5
orangepi@orangepi:~$ gpio pwmece 4 5

3) The default frequency of PWM is 23475Hz. After dividing by 5, the calculated value
is 4695Hz. Through the oscilloscope, it can be observed that the actual value of PWM

frequency is 4688Hz, and the error can be ignored.

BXE 3.96V e
} 7] A 213.3us | _—
CH271.69V  468753kHz

il : ) = U8

3.19. 1. 3. 2. Method of directly setting the PWM frequency

1) We can use the gpio pwmTone command to set the frequency of the PWM pin. For
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example, use the following command to set the PWM frequency of the PWMI1 pin to
20000Hz.
orangepi@orangepi:~$ gpio pwmTone 4 20000

When setting the PWM frequency, you need to ensure:

Set frequency value > 24000000 / (65536 * frequency division coefficient).

For example, the default frequency division coefficient is 1. If the frequency
division coefficient is not modified, the set frequency value should be greater than
366.

If the setting value is too small, the following error will appear:

gpio: range must be between 1 and 65536

2) ANJE B R AR AT DO 22 2] PWM S35 54 20000Hz |

Ju SO . [ . - 1 + K S M Pos: 0.000s

P ]
}
|

1.00V 716%W  20.0001kHz |

20235E10508H 20:50

3.19.2. How to use the PWM test program
1) In the example directory of wiringOP, there is a program named pwm.c. This program
demonstrates how to operate PWM using the PWM-related API in wiringOP.

orangepi@orangepi:~$ cd wiringOP/examples/

orangepi@orangepi:~/wiringOP/examples$ Is pwm.c

pwm.c
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2) The command to compile pwm.c into an executable program is as follows

sorangepi@orangepi:~/wiringOP/examples$ gee -0 pwm pwm.c -lwiringPi

3) Then you can execute the PWM test program. When executing the PWM test program,
you need to specify the PWM pin. For example, you can use the following command to
test the PWM1 pin:

sorangepi@orangepi:~/wiringOP/examples$ sudo ./pwm 4

4) After the pwm program is executed, the following contents will be tested in sequence:
a. Adjust the PWM duty cycle by setting ARR
b. Adjust the PWM duty cycle by setting CCR
c. Adjust the PWM frequency by setting the frequency division coefficient
d. Directly set the PWM frequency

5) After each test is completed, the PWM waveform output will be stopped for 5 seconds.

After all test contents are completed, a new round of testing will be restarted.

6) The detailed execution process of the PWM test program is as follows:

a. Adjust the PWM duty cycle by setting ARR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 25%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 25% to 50% and remains
for 5 seconds.

b. Adjust the PWM duty cycle by setting CCR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 100%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 100% to 50% and remains
for 5 seconds.

c. Adjust the PWM frequency by setting the frequency division coefficient: You
can observe through the oscilloscope that the PWM waveform changes every 0.5
seconds. After changing 9 times, the PWM frequency becomes 1/10 of the
default PWM frequency, which is 2347Hz, and remains for 5 seconds. , and then
the PWM waveform changes every 0.5 seconds. After changing 9 times, the
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PWM frequency changes to the default PWM frequency, which is 23475Hz, and
remains for 5 seconds.

d. Directly set the PWM frequency: It can be observed through the oscilloscope
that the PWM frequency first changes to 2000Hz, and then the PWM frequency
increases by 2000Hz every two seconds. After changing 9 times, the PWM

frequency changes to 20000Hz and remains for 5 seconds.

3. 20. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to
operate the hardware resources of the development board, such as GP10, 12C, SPI
and UART, in the Python program.

In addition, please note that all the following commands are operated under the

root user.

3.20.1. How to install wiringOP-Python

1) First install the dependency package

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 following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image, and the storage

location is: /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 into the
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Linux system of the development board

root@orangepi:~# ¢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 there is help information output, it means that
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)"

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 successfully installed under the python
command line are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, and press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

NAME

wiringpi
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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
GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.20. 2. 26pin GPIO port test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only check the board wPi number

and physical Correspondence between pins.
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L:~$ gplo readall

+
1
]

Physical

|
-
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
|
|
+
|

Physical

=+
'
'
'

1) The following takes pin 7—the corresponding GPIO is PC9—the corresponding wPi
number is 2—as an example to demonstrate how to set the high and low levels of the
GPIO port

:~$ gpilo readall

2) The steps to test directly with the command are as follows:

a. First set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GPIO; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1I0.OUTPUT) ; "

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

low level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; \
from wiringpi import GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output 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 is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP1IO.OUTPUT)

d. Then set the GPIO port to output 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 is set successfully.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port to output 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 is set successfully.
>>> wiringpi.digitalWrite(2, GP1IO.HIGH)

4) The method of wiringOP-Python to set GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
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set the voltage of all GPIO ports in the 26 pins of the development board to change

continuously.

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

3.20. 3. 26pin SPI test

1) According to the schematic diagram of the 26pin interface, the available spi is spil

VCC3V3-EXT MOCeY
q—go 3.3V1 5.0v1 gi:J
[5,9] TWI3-SDA gg =0 SDA 5.0V2 Pg
[5,9] TWI3-SCK d scL GND3 Pg—
[5]PC9 g I0-GCLK TXD5 "?0 aaTs T [2]
5] —79 GND1 RXD5 P13 Tl -
Slazs 39 100 10-1 P17 PC11[3]
759 10-2 GND4 Dqg—1
5] pcs 779 10-3 104 P78 gi PC15  [9]
19” 32y2 10-5 “20 PC14 [9]
[5] SPI1_MOSI 57 SPEMOSI | GND5 P5——¢
(5] SPI1_MISO 539 SPI-MISO 10-6 D55 e Mo S
[5] SPI1_CLK 520 SPLCLK ||_SPI-CE0 Pog >> SPI_CS [5] |
I GNDZ SPI-CE1 > PCT0 [5]
— CON4 =
cun DIP26-254 GND
DIP26-254

2) The spil is disabled by default in the Linux system and needs to be manually enabled
before it can be used. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|

7 5 5 dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< Uk < Exit >

c. Then select Hardware
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System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|m Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

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

figure below, and then use the space to select spil-cs1-spidev

e. Then select <Save> to save

< Back >

f.  Then select <Back>%R J5 it F<Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

PREEES | <Cancel>

3) Then check whether there is a spidev1.1 device node in the Linux system. If it exists,

it means that the configuration of SPI1 has taken effect
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orangepi@orangepi:~$ Is /dev/spidevl*
/dev/spidevl.1

4) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. --channel: Specify the channel number of SPI

b. --port: Specify the port number of SPI

5) Do not short-circuit the mosi and miso pins of SPI1, the output result of running

spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 1 --port 1

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
FF FF FF FF FF FF FF FF |................. |

6) Then use the Dupont wire to short-circuit the two pins of txd (pin 19 in the 26pin
interface) and rxd (pin 21 in the 26pin interface) of SPIl and then run the output of
spidev_test.py as follows, you can see The data sent and received are the same, indicating
that the SPII loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 1 --port 1

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 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
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[FF FF FF FF FF FOOD  |.....@.........|

3.20.4. 26pinI2C test

1) According to the schematic diagram of 26pin, the available i2c is 12c3

VCC3V3-EXT VEL M
; 3:3v4 5.0V1 gﬁ:——r
[5,9] TWI3-SDA ég =0 SDA 5.0v2 g
[5.9] TWI3-SCK Q sCL GND3 Og—
PO Ldosotk  TXDS Pag e i
(5] —79 GND1 RXD5 P13 =
[5] PC6 139 10-0 10-1 P37 PC11[8]
e 159 10-2 GND4 Pig—9
[51 pcs 779 10-3 10-4 P1g gg PC15  [9]
51SPI1 MOS| 19: 3.3v2 10-5 20 PC14 [9]
[5] SPI1_| 579 SPI-MOSI GND5 Po5—%
[5] SPI1_MISO 559 SPI-MISO 10-6 P57 PC7 5]
[5] SPI1_CLK 25“ SPI-CLK SPI-CEO “26 SPI1_CS [5]
]—C GND2 SPI-CE1 C10 151
— CON4 =
GND DIP26-254 GND

2) i2c3 is disabled by default in the Linux system, and it needs to be manually enabled
before it can be used. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|

7 5 5 dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< Uk < Exit >

c. Then select Hardware
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System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|m Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select ph-i2¢3

I 1. oh. 3122
R ) st e

- s o

] pn-1£c4

e. Then select <Save> to save

< Back >

f.  Then select <Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

PREEES | <Cancel>

3) After starting the linux system, first confirm that there is an i2c3 device node under
/dev
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orangepi@orangepi:~$ Is /dev/i2c-3
dev/i2c-3

4) Then start testing i2c¢, first install i2c-tools

orangepi@orangepi:~$ sudo apt-get update

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

5) Then connect an i2¢ device to the i2¢3 pin of the 26pin connector, here we take the
DS1307 RTC module as an example

Pins of the RTC module The pin corresponding to the 26pin of
the development board
5V Pin 2
GND Pin 6
SDA Pin 3
SCL Pin §

6) Then use the i2edetect -y 3 command, if the address of the connected i2¢ device can

be detected, it means that the i2c device is connected correctly

:~$ sudo i2cdetect -y 3
password for orangepi:
1 2 3 456 7 8 9 abocdef
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7) 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/i2c-3"

Thu 2022-06-16 04:35:46

Thu 2022-06-16 04:35:47

Thu 2022-06-16 04:35:48

~C

exit

3.20.5. 26pin UART test

1) According to the schematic diagram of the 26pin interface, the available uart is uart5

VCC3V3-EXT L
19 33v1 5.0V1 gi:——r
[5,9] TWI3-SDA =0 SDA 5.0V2 Pg
[5,9] TWI3-SCK g scL GND3-
s <] b
[51PC9 59 10-GeLk TXD5 P7g ;Hﬁ&%—& {5}
5 —7 GND1 RXD5 17 e
[5]PCG 739 10-0 10-1 P13 ->> PGTTID]
PCS5 759 10-2 GND4 Dgg—¢
(51 pcs 779 10-3 10-4 P7g gg PC15  [9]
799 3.3v2 10-5 P75 PC14  [9]
[5] SPI1_MOSI > SPLMOSI  GND5 P55——4
[5] SPI1_MISO 539 SPI-MISO 10-6 P53 poy Bl
[5] SPI_CLK 550 SPLCLK  SPI-CEO P35z SPILGE a)
]—C GND2 SPI-CE1 Cc10 5]
—— CON4 =
SRk DIP26-254 GND

2) uart5 is disabled by default in the Linux system, and it needs to be opened manually to
use it. The steps to open are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Debian bullseye based OrangePi for the OPI Zero3
SoC runs between 480 and 1512 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

7 5 5 dccess point
Personal Timezone, language, hostname
Software System and 3rd party software install

Help Documentation, support, sources

< Uk < Exit >
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c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

i in _the netwack
|m Toggle hardware configuration: UART, I2C, etc.
econtigure @emon

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

< Back >

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

the figure below, and then use the space to select ph-uart5

e. Then select <Save> to save

< Back >

f.  Then select <Back>

< Save > < Back >

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

Applying changes

Reboot to enable new features?

PREEES | <Cancel>

3) After entering the linux system, first confirm whether there is a uartS device node
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under /dev

Note that the linuxS.4 system is /dev/ttyASS.

orangepi@orangepi:~$ Is /dev/ttyS5
dev/ttyS5

4) Then start to test the uart5 interface, first use the DuPont line to short the rx and tx of

the uvart5 interface to be tested

uarts

tx pin Corresponding to pin 8 in 26pin

rx pin Corresponding to pin 10 in 26pin

5) Finally, you can run the serialTest.py program in the examples to test the loopback
function of the serial port. If you can see the following print, it means that the loopback

test of the serial port is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device "/dev/ttyS5" # linux6.1 {5 H

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device "/dev/ttyASS" # linux5.4 f

Out:  0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out:  4:°C

exit

3. 21. Hardware Watchdog Test

The watchdog_test program is pre-installed in the linux system released by Orange

PI, which can be tested directly..

The method of running the watchdog_test program is shown below:

a. The second parameter 10 indicates the counting of the door dog. If the dog is not
fed in this time, the system will restart

b. We can feed the dog by pressing any key (except ESC) on the keyboard. After
the dog is fed, the program will print a line of Keep Alive to indicate that the dog
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is 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. 22. Check the chipid of the H618 chip

The command of the H618 chip Chipid is shown below. The chipid of each chip is

different, so you can use Chipid to distinguish multiple development boards.

orangepi@orangepi:~$ cat /sys/class/sunxi_info/sys_info | grep "chipid"
sunxi_chipid : 338020004c0048080147478824681ed1

3. 23. Python related instructions

3.23.1. Python source code compilation and installation method

If the Python version in the Ubuntu or Debian system software warehouse does
not meet the requirements of development, if you want to use the latest version of
Python, you can use the following method to download the source code package of
Python to compile and install the latest version of Python.

The following demonstration is the latest version of the compilation and
installation of Python3.9. If you want to compile and install other versions of Python,
the method is the same (need to download the source code corresponding to the

Python you want to install).

1) First install the dependency package required to compile Python
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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 the Python3.9 source code and decompress 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:~$ cd Python-3.9.10

orangepi@orangepi:~$ ./configure --enable-optimizations

4) Then compile and install python3.9, the compilation time takes about half an hour

orangepi@orangepi:~$ make -j4

orangepi@orangepi:~$ sudo make altinstall

5) After installation, you can use the following command to view the Python version

number just installed

orangepi@orangepi:~$ python3.9 --version
Python 3.9.10

6) Then update pip

orangepi@orangepi:~$ /usr/local/bin/python3.9 -m pip install --upgrade pip

3.23.2. Python to replace the pip source method

The Linux system PIP's default source is the official source of Python, but the
source of the official Python official visits is very slow, and the Python software
packaging failure is often caused by network reasons. So when installing the Python

library with PIP, remember to replace the pip source

1) First install python3-pip

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3-pip
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2) Method of permanent replacement of pip source under Linux
a. Create a new~/.pip directory first, then add the pip.conf configuration file, and

set the source of the pip as Tsinghua source

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 install the Python library with pip3, it will be fast

3) The method of temporarily replacing the pip source under Linux, the

<packagename> needs to be replaced with a specific package name

orangepi@orangepi:~$ pip3 install <packagename>-i \

https://pypi.tuna.tsinghua.edu.cn/simple --trusted-host pypi.tuna.tsinghua.edu.cn

3. 24. The Method Of Installing The Docker

Orange Pi's Linux image has been pre-installed with Docker, but the Docker service
has not been opened by default. Use enable_docker.sh script to enable the docker service,
and then you can start using the docker command, and the docker service will be

automatically activated at the next start of the system.

orangepi@orangepi:~$ enable_docker.sh

You can use the following command to test the docker,If you can run hello-world to

indicate that docker can be used normally.

orangepi@orangepi:~$ docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3adc147a449¢ef11e0941a1fd0bf4a8e6c9408b2600777¢S

Status: Downloaded newer image for hello-world:latest
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Hello from Docker!
This message shows that your installation appears to be working correctly.

When using the docker command, if it prompts permission denied, please add the
current user to the docker user group, so that the docker command can be run without

sudoo

orangepi@orangepi:~$ sudo usermod -aG docker SUSER

Note: You need to log out of the system and log in again to take effect, and

restarting the system is also OK.

3.25. How to install Home Assistant

Note that only the method of installing Home Assistant in Ubuntu or Debian

system will be provided here. For detailed usage of Home Assistant, please refer to

official documents or corresponding books.

3.25.1. Install via docker
1) First of all, please install docker and make sure that docker can run normally. The
Method Of Installing The Docker, please refer to the instructions in the section on how to

install Docker.

2) Then you can search for the docker image of Home Assistant

orangepi@orangepi:~$ docker search homeassistant

3) Then use the following command to download the docker image of Home Assistant to
the local. The size of the image is about 1GB, and the download time will be relatively

long. 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

be3071383ecc: Downloading

Stbc4c07ac88: Download complete

...... (omit some output)
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3cc6al510c9f: Pull complete

7a4e4d5b979f1: Pull complete

Digest:
sha256:81d381f5008c082a37da97d8b08dd8b358dae7ecf49e62ce3eflecactc4381bb

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 docker image of Home

Assistant 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 docker container of Home Assistant

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 [IP address of the development board: 8123 ] in the browser to see the

Home Assistant interface

It takes a while for the Home Assistant container to start. If the following
interface is not displayed normally, please wait for a few seconds and then refresh. If
the following interface is not displayed normally after waiting for more than one
minute, it means that there is a problem with the installation of Home Assistant. At
this time, you need to check whether there is a problem with the previous

installation and setting process.

www.orangepi.org 166 www.xunlong.tv



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

- of

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

& (o] O & 192.168.1.15:8123/onboarding htmi B 0 o8 »

ﬁ Home Assistant

Are you ready 1o awaken your home, reclaim your privacy and
Join 3 worldwide community of tnkerers?

Let's get started by creating a user account

7) Then enter your name, user name and password and click Create Account

ﬁ Home Assistant

Are you ready to awaken your home, reclaim your privacy and
join a worldwide community of tinkerers?

Let's get started by creating a user account

Username
Password ©
Confirm Password ©

Alternatively you can restore from a previous backup.

8) Then follow the interface prompts to set according to your preferences, and then click
Next
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< fe] © B o+ 1921681.158123/onboarding hmi

B Home Assistant

Hello Berry, welcome to Home Assistant, How would you ke to
name your home?

e of your Harse Assisart estallanon

| bike-shed

you live. This help
with displaying information and setting up sun-based
automations. This data is never shared outside of your network

Wie can help you il in this information by making a
one-lime request to an external service.

+

P
AMSTERDAM
Country* Language*
Time Zone G
i
@ colnus, wlograms
Unit System

O Uscusmay
Fahrenhalt, pounds:

Currency &
I el Currency

9) Then click Next

- c O & o 192168.1.15:8123/onboarding.hitm ® o i % » =

orangepi

B Home Assistant

¥ tohelp
make Home Assistant better and help us convince
% anld focal

features.

— Basic anaiytics

& his includes information about yous system.
o

Statistical data
Counts containing total number of datapoints

Diagnostics
. epo

sha

10) Then click Finish

- (o] QO R o 192.168.1.15:8123/onboarding himi % B & » =
orangepi
a Home Assistant

Devices and services are represented in Home Assistant as
integrations. You can set them up now, or do it later from the
configuration screen.

3 w0,

B827EBBOIE DenonAVR- 61 Temp Hu G2 Temp Hu
Fa X2300W 489F TRAF

- @ B ©

iBeacon  M5Stack Atom Roomba More
Tracker  Echo 861920 (192168.1.167
)

FINISH

11) The final main interface displayed by Home Assistant is shown in the figure below
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12) How to stop the Home Assistant container

a. The command to view the docker container 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. 25. 2. Install via python

Before installation, please replace the source of pip with a domestic source to
speed up the installation of the Python package. For the configuration method, see

the instructions in the section on Python to replace the pip source method.

1) First install the dependency package

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 it is debian12, please use the following command:

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 zlib1g-dev autoconf build-essential \
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libopenjp2-7 libturbojpeg0-dev tzdata

2) Then you need to compile and install Python3.9. For the method, please refer to the

section on how to compile and install Python source code

The default Python version of Debian Bullseye is Python3.9, so there is no need
to compile and install.

The default Python version of Ubuntu Jammy is Python3.10, so there is no need
to compile and install.

The default Python version of Debian Bookworm is Python3.11, so there is no

need to compile and install.

3) Then create a Python virtual environment

Debian Bookworm is python3.11, please remember to replace the corresponding

command .

orangepi@orangepi:~$ sudo mkdir /srv/homeassistant
orangepi@orangepi:~$ sudo chown orangepi:orangepi /srv/homeassistant
orangepi@orangepi:~$ cd /srv/homeassistant

orangepi@orangepi:~$ python3.9 -m venv .

orangepi@orangepi:~$ source bin/activate

(homeassistant) orangepi@orangepi:/srv/homeassistant$

4) Then install the required Python package

(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

7) Then enter [IP address of the development board: 8123] in the browser to see the

interface of Home Assistant

When running the hass command for the first time, you will download and

install and cache some necessary libraries and dependencies to run. This process
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may take a few minutes. Note that at this time, the interface of Home Assistant

cannot be seen in the browser. Please wait for a while before refreshing.

« c O & 192168.1.15:8123/onboarding.him| ® o n e » =

orangepi

n.;__;; Home Assistant

3. 26. OpenCV installation method

3.26.1. Use apt to install OpenCV

1) The installation command is shown below

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 output of the version number of
OpenCV, indicating that the installation of OpenCV is successful

a. The version of OpenCV in ubuntu22.04 is shown below:

orangepi@orangepi:~$ python3 -c¢ "import cv2; print(cv2. _version_ )"
4.5.4

b. The version of OpenCV in Ubuntu 20.04 is shown below:
orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.2.0

c. The version of OpenCV in Debianl1 is shown below:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.5.1
d. The version of OpenCV in Debian12 is shown below:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.6.0
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3. 27. The installation method of the aapanel Linux panel

aapanel Linux panel is a server management software that improves operation
and maintenance efficiency. It supports more than 100 server management functions
such as one -click LAMP/LNMP/cluster/monitoring/website/FTP/database/Java

(excerpted from Baota official website)

1) First of all, you need to expand the/tmp memory. After setting, you need to restart

the linux system of the development board, and the command is shown below:

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 the/tmp space has become 2G

orangepi@orangepi:~$ df -h | grep "/tmp"
tmpfs 20G 12K 2.0G 1% /tmp

3) Then enter the following command in the Linux system to start the installation of the

aapanel

orangepi@orangepi:~$ sudo install_bt_panel.sh

4) Then the aapanel installation program reminds whether to install the Bt-Panel to
the/www folder, and enter Y at this time

n
| Bt-WebPanel FOR CentOS/Ubuntu/Debian
n
| Copyright © 2015-2099 BT-SOFT (http://www.bt.cn) All rights reserved.
n

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) Then you have to wait patiently. When you see the printing information below the

terminal output, it means that the pagoda has been installed. The entire installation
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process takes about 34 minutes. There may be some differences according to the

difference in network speed

Time consumed: Minute!
orangepi@orangepi:~$ [

6) At this time, enter the panel address displayed above in the browser to open the login
interface of the aapanel Linux panel, and then enter the username and password

displayed in the corresponding position to log in to the aapanel

& SElnuEs x + o
&

C O A FEE| htpsy/192.168.1.166:29920/52024d59 o % O &

EHELinuxiEtk

7) After successfully logging in to the aapanel, the following welcome interface will pop
up. First, please take the intermediate user notice to read to the bottom, and then you can
choose "I have agreed and read" User Agreement ", and then click" Enter the panel " You

can enter the aapanel
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& SEEPHY x  + A = o

< C O A F=2| hitps//192.168.1.166:29920 2 % 0O

IR (EFAEEER
FEEFRER (P BIRENERER
HRIAEHE: 202069H16H

SHEBUSHIMY, | R,

HEFSHEE “ (P -

8) After entering the aapanel, you will first prompt that you need to bind the account of
the aapanel official website. If you do n’t have an account, you can go to the aapanel ’s
official website (https://www.bt.cn) to register one

< {3+ | A FEE haps//192.168.1.166:29920/bind w oy O &

SEERSE R TRA. $EERTHSEATTIEEESSYR. TrRoRSRIAUSEE, ARoEm.,

YEEEEIKS

SIEUnudE 02014-2023 I REERSHFARLE (blen) RERE | MUFH | SELKS | FESE | SO0 90734032

9) The final display interface is shown in the figure below. You can intuitively see some
status information of the development board Linux system, such as load state, CPU usage,

memory usage and storage space usage
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10) For more functions of the aapanel, please refer to the following information to

explore by yourself

\Use manual: http://docs.bt.cn
Forum website: https://www.bt.cn/bbs
GitHub Link: https://github.com/aaPanel/BaoTa

3. 28. “face_recognition” The installation and testing method of

the face recognition library

Note that the contents of this section are tested in the Linux system of the
desktop version, so please make sure that the system used by the development board
is a desktop version system.

In addition, the installation test below is performed under OrangePi users.

Please keep the environment consistent.

Debian12 is currently not adapted.

The address of the source code warehouse of Face recognition is:
https://github.com/ageitgey/face recognition

Face_recognition Chinese version of the explanation document is:
https://github.com/ageitgey/face_recognition/blob/master/README_Simplified_Chi

www.orangepi.org 175 www.xunlong.tv



http://docs.bt.cn
https://www.bt.cn/bbs
https://github.com/ageitgey/face_recognition
http://www.orangepi.cn/
http://www.xunlong.tv/

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

H nese.md H

3.28.1. The method of using script to automatically install
face_recognition
1) First open a terminal on the desktop, then download face recognition_install.sh

orangepi@orangepi:~/Desktop$ wget \

https://gitee.com/leeboby/face recognition_install/raw/master/face recognition_install.sh

2) Then execute the following command to start the installation face_recognition

orangepi@orangepi:~/Desktop$ bash face_recognition_install.sh

3) After face recognition is installed, it will automatically download the source code of
face recognition, and then automatically run some examples in face recognition. If you

can finally see the following pictures popping up on the desktop, it means that the

face recognition installation test is successful.

3. 28. 2. Manually install face_recognition
1) First create a new ~/.pip directory, then add the pip.conf configuration file, and set the
mirror source of pip to Tsinghua source in it, the commands to be executed are as

follows:

orangepi@orangepi:~$ mkdir -p ~/.pip
orangepi@orangepi:~$ cat <<EOF > ~/.pip/pip.conf
[global]
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timeout = 6000

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
trusted-host = pypi.tuna.tsinghua.edu.cn

EOF

2) Then install dependencies

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y python3-pip libopencv-dev \
python3-opencv imagemagick python3-scipy python3-setuptools python3-wheel \

python3-dev cmake python3-testresources

3) Then update pip3

orangepi@orangepi:~$ python3 -m pip install -U pip setuptools wheel

4) Before installing face_recognition, you first need to install the dlib library. Since the
compilation and installation of the dlib library on the development board is relatively
slow, I saved a compiled dlib whl file on gitee, and you can install it directly after

downloading. The download address of the dlib whl file is as follows:

https://gitee.com/leeboby/python_whl

a. First download the python whl warehouse to the Linux system of the

development board

orangepi@orangepi:~$ git clone --depth=1 https://gitee.com/leeboby/python_whl

b. In the python whl folder, you can see that there are multiple versions of dlib
installation packages. The Linux systems corresponding to different versions of

dlib are as follows:

Ubuntu20.04 dlib-19.24.0-cp38-cp38-linux_aarch64.whl
Ubuntu22.04 dlib-19.24.0-cp310-cp310-linux_aarch64.whl
Debian11 dlib-19.24.0-cp39-cp39-linux_aarch64.whl

c. Then you can start installing dlib, the command is as follows
a) Ubuntu20.04
orangepi@orangepi:~$ ¢d python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install dlib-19.24.0-cp38-cp38-linux_aarch64.whl
b) Ubuntu22.04
orangepi@orangepi:~$ ¢d python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install dlib-19.24.0-cp310-cp310-linux_aarch64.whl
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c) Debianll
orangepi@orangepi:~$ cd python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install dlib-19.24.0-cp39-cp39-linux_aarch64.whl

d. After installation, if the version number of dlib can be printed normally by using

the following command, it means that dlib is installed correctly

orangepi@orangepi:~/python_whl$ python3 -c¢ "import dlib; print(dlib.__version_ )"
19.24.0

5) Then install face recognition_models-0.3.0-py2.py3-none-any.whl

orangepi@orangepi:~/python_whl$ python3 -m pip install face_recognition_models-0.3.0-py2.py3-none-any.whl

6) Then install face recognition

orangepi@orangepi:~$ python3 -m pip install face_recognition

7) Then you need to reopen a terminal to find and run the two commands
face_detection and face_recognition

a. The face recognition command is used to recognize whose face is in a single
image or a folder of images.

b. The face detection command is used to locate the face in a single picture or a

picture folder

orangepi@orangepi:~$ which face detection
usr/local/bin/face detection

orangepi@orangepi:~$ which face recognition

ust/local/bin/face_recognition

If you can't find the above two commands after reopening the terminal, please try to

manually import environment variables, and then test again

orangepi@orangepi:~$ export PATH=/home/orangepi/.local/bin:$PATH

3.28. 3. The test method of face_recognition

Note that the following operations are demonstrated on the desktop, so please
connect the HDMI monitor first, or use NoMachine/VNC to remotely log in to the
Linux desktop to test,

1) There are some sample codes in the source code of face recognition, which we can

use directly for testing. The download address of the source code of face recognition is
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as follows:
a. GitHub official download address
orangepi@orangepi:~$ git clone https://github.com/ageitgey/face_recognition.git

b. Gitee image download address

orangepi@orangepi:~$ git clone https://gitee.com/leeboby/face_recognition.git

2) The path to the face recognition sample code is as follows

face recognition/examples

3) The Chinese description document link of face recognition is as follows, please read

it carefully before using face recognition

https://github.com/ageitgey/face recognition/blob/master/README_Simplified Chinese.md

4) find_faces_in_picture.py is used to locate the position of the face in the picture, the
test steps are as follows
a. Open a terminal on the desktop, then enter the face_ recognition/examples

directory, and then execute the following command

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ python3 find_faces_in_picture.py
I found 1 face(s) in this photograph.
A face is located at pixel location Top: 241, Left: 419, Bottom: 562, Right: 740
b. Wait for a while and the following picture will pop up, which is the face located

in the test picture
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wgepi@orangepi: ~/face recognition/example:
orangepi@orangepi: ~/face_recognition/examples 124x34

@ imageMagick: ©

5) find_facial_features_in_picture.py is used to identify the key points of the face in a
single picture, and the test steps are as follows
a. Open a terminal on the desktop, then enter the face_recognition/examples

directory, and then execute the following command

orangepi@orangepi:~$ cd face_recognition/examples

orangepi@orangepi:~/face_recognition/examples$ python3 find_facial features in_picture.py

b. After waiting for a while, the following picture will pop up, and you can see that

the outline of the face is marked

n/examples 124x34
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6) identify and_draw_boxes on_faces.py is used to identify faces and mark them with
boxes. The test steps are as follows
a. Open a terminal on the desktop, then enter the face recognition/examples

directory, and then execute the following command

orangepi@orangepi:~$ cd face_recognition/examples

orangepi@orangepi:~/face_recognition/examples$ python3 identify and draw_boxes on_faces.py

b. After waiting for a while, the following picture will pop up. You can see that the
faces in the picture are marked with boxes, and the names of the characters are

displayed correctly

7) face_distance.py is used to compare whether two faces belong to the same person at
different precisions. First open a terminal, then enter the face_recognition/examples

directory, and then execute the following command to see the output of the test

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ python3 face_ distance.py

The test image has a distance of 0.35 from known image #0

- With a normal cutoff of 0.6, would the test image match the known image? True

- With a very strict cutoff of 0.5, would the test image match the known image? True

The test image has a distance of 0.82 from known image #1
- With a normal cutoff of 0.6, would the test image match the known image? False
- With a very strict cutoff of 0.5, would the test image match the known image?

False

8) recognize faces_in_pictures.py is used to identify who the face in the unknown
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picture is. First open a terminal, then enter the face_recognition/examples directory, and
then execute the following command, and you can see the test results after waiting for a
while

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ python3 recognize faces in_pictures.py
Is the unknown face a picture of Biden? False

Is the unknown face a picture of Obama? True

Is the unknown face a new person that we've never seen before? False

9) facerec_from_webcam_faster.py is used to recognize the face in the USB camera,
the test steps are as follows:
a. First, please insert the USB camera into the USB interface of the development
board, and then use the v412-ctl (note that 1 in v412 is a lowercase letter I, not
the number 1) command to check the serial number of the device node of the

USB camera

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y v4l-utils
orangepi@orangepi:~$ v412-ctl --list-devices
cedrus (platform:cedrus):

/dev/video0

USB2.0 UVC PC Camera: USB2.0 UV (usb-5311000.usb-1):
/dev/videol
/dev/video2

b. Then open a terminal on the desktop, enter the face recognition/examples

directory, and first modify the device serial number of the camera used in
facerec_from_webcam_faster.py. For example, through the v4I2-ctl
--list-devices command above, you can see that the USB camera is /dev/videol,
then modify the 0 in ev2.VideoCapture(0) to 1

orangepi@orangepi:~$ cd face_recognition/examples

orangepi@orangepi:~/face recognition/examples$ vim facerec_from_webcam_faster.py

video _capture = cv2.VideoCapture(1)

c. Then execute the following command to run facerec_from_webcam_faster.py

orangepi@orangepi:~/face recognition/examples$ python3 facerec_from_webcam_faster.py

d. Wait for a while and the camera display screen will pop up
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e. At this point, you can point the camera at yourself. When the camera detects a
face, it will frame the detected face with a square. Note that when detecting a
face, the image displayed by the camera will be relatively slow, please do not
move too fast

f.  You can also open a picture of Obama, and then use the camera to point at the
opened picture. You can see that not only the face can be marked, but also the
name of the detected face can be displayed correctly. Note that when detecting
a face, the image displayed by the camera will be relatively slow, please do

not move too fast
L Video S

Barack Obama

10) web_service example.py is a very simple case of using a web service to upload a

picture to run face recognition. The backend server will identify whether the picture is

Obama, and output the recognition result as a json key-value pair. The test steps are as
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follows:
a. Open a terminal on the desktop, then enter the face recognition/examples
directory, and then execute the following command (if face recognition is

automatically installed using a script, then there is no need to install flask)

orangepi@orangepi:~$ python3 -m pip install flask
orangepi@orangepi:~$ cd face_recognition/examples
root@orangepi:~/face recognition/examples$ python3 web_service_example.py
* Serving Flask app 'web_service example' (lazy loading)
* Environment: production
WARNING: This is a development server. Do not use it in a production deployment.
Use a production WSGI server instead.
* Debug mode: on
* Running on all addresses (0.0.0.0)
WARNING: This is a development server. Do not use it in a production deployment.
* Running on http://127.0.0.1:5001
* Running on http://192.168.1.79:5001 (Press CTRL+C to quit)
* Restarting with stat
* Debugger is active!
* Debugger PIN: 500-161-390

b. Then open another terminal and run the following command to return the result

of image recognition (note that the execution path of the following command is

face_recognition/examples)

orangepi@orangepi:~/face_recognition/examples$ curl -XPOST -F \

"file=@obama?2.jpg" http://127.0.0.1:5001

{
"face_found_in_image': true,

"is_picture of obama'': true

c. We can also copy the picture face_recognition/examples/obama2.jpg to other
Linux computers. Of course, we can also prepare a picture named obama2.jpg
by ourselves, and then use the following command on the Linux computer to
remotely Use the service running on the development board to recognize faces
(note that the IP address in the command needs to be replaced with the IP
address of the development board, and the file name after file needs to be

replaced with the name of the picture you want to test).
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test@test:~$ curl -XPOST -F "file=@obama2.jpg" http://192.168.1.79:5001

{

"face found in_image'": true,
"is_picture of obama'': true

d. The method to test using the browser is as follows:
a) First open the browser, then enter the IP address of the development board:

5001 in the address bar of the browser, and then you can see the following

page

"5 Applications Ie‘ 1s this a picture of Oba... @ OrangePi - root@arange...

+
192.168.1.79:5001

@ Is this a picture of Obama? x

< C ff A Notsecums
@ Debianorg (@ Latest News @ Help

Upload a picture and see if it's a picture of Obama!

“Choose File | No file chosen [Upload |

b) Then copy obama2.jpg to the desktop

orangepi@orangepi:~/face_recognition/examples$ cp obama2.jpg /home/orangepi/Desktop/

¢) Then select the picture you just copied in your browser

@ 15 this a picturs of Oba... [

" Applications
@ Is this a picture of Obama? x | +

& 3> C {3 A Notsecure | 192.168.1.79:5001
i apps @ Debianorg (@ Latest Newdl |

Upload a picture _ .
184.5kE 0309

[ Chaose File | No file chosen

B BOOT_MNJRO

B ROOT_MNJRO

+ Other Locations

d) Then click Upload to upload the picture you just selected for face

recognition
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% Applications "_-" Is this a picture of Oba...
P

& Is this a picture of Obama? x
192.168.1.79:5001

&€ > C 0 A Notsecure

i Apps (@ Debianorg (@ LatestMews (@ Help

Upload a picture and see if it's a picture of Obama!
Choose File | obama2.jpg e e———

e) After waiting for a while, the detection result will be displayed

" Applications |'-" 102.168.1,79:5001 - Chr...
L

& 1021681 79:5001
192.168.1.79:5001

— G {t A Notsecure
T Apps (@ Debianomg @ Latest News @ Help

{
"face found in_image": true,
"is5 picture of obama®: true

1

11) face_detection command test example
The face_detection command-line tool can locate the face position (output pixel

a.
coordinates) in a single picture or a picture folder. Use face detection --help to

view the help information of the face detection command

orangepi@orangepi:~$ face_detection --help
Usage: face detection [OPTIONS] IMAGE TO CHECK

Options:
--cpus INTEGER number of CPU cores to use in parallel. -1 means "use all in

system"
--model TEXT Which face detection model to use. Options are "hog" or
"cnn".
--help Show this message and exit.
b. An example of detecting a single image is shown below:

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ face detection obama2.jpg

obama?2.jpg,302,474,611,164
An example of using multiple cores to detect multiple images in parallel is

C.
shown below:
a) First enter the face_recognition/examples folder
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b) Then create a new test folder
¢) Then copy the jpg images to the test folder
d) Then use all cpus to run face_detection in parallel to check the pictures in

the test folder, where --cpus -1 means to use all cpus

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ mkdir test
orangepi@orangepi:~/face_recognition/examples$ cp *.jpg test
orangepi@orangepi:~/face_recognition/examples$ face detection --cpus -1 test
test/obama-240p.jpg,29,261,101,189
test/obama_small.jpg,65,215,169,112
test/obama2.jpg,302,474,611,164
test/two_people.jpg,62,394,211,244
test/two_people.jpg,95,941,244,792
test/obama.jpg,136,624,394,366
test/obama-480p.jpg,65,507,189,383
test/obama-720p.jpg,94,751,273,572
test/obama-1080p.jpg,136,1140,394,882
test/biden.jpg,233,749,542,439

12) face_recognition command test example
a. face_recognition command-line tool can recognize whose face is in a single
picture or a picture folder. Use face_recognition --help to view the help

information of the face recognition command

orangepi@orangepi:~$ face_recognition --help
Usage: face recognition [OPTIONS] KNOWN PEOPLE FOLDER
IMAGE TO_CHECK

Options:

--cpus INTEGER number of CPU cores to use in parallel (can speed
up processing lots of images). -1 means "use all in
system"

--tolerance FLOAT Tolerance for face comparisons. Default is 0.6.
Lower this if you get multiple matches for the same
person.

--show-distance BOOLEAN  Output face distance. Useful for tweaking tolerance
setting.
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--help Show this message and exit.

b. First create a new face picture folder known_people with a known name, then
copy two pictures to known_people, and then copy obamaz2.jpg to

unknown.jpg, which is the picture we want to identify

orangepi@orangepi:~$ cd face_recognition/examples
orangepi(@orangepi:~/face recognition/examples$ mkdir known_people
orangepi@orangepi:~/face_recognition/examples$ cp biden.jpg obama.jpg known_people

orangepi@orangepi:~/face_recognition/examples$ cp obama2.jpg unkown.jpg

c. Then you can use the following command to identify the name of the person in
the unknown.jpg picture, and you can see that the unknown.jpg picture is

recognized as obama

orangepi@orangepi:~/face recognition/examples$ face_recognition known_people \
unkown.jpg

unkown.jpg,obama

d. If we identify an irrelevant image, unknown_person will be displayed

root@orangepi:~/face recognition/examples$ face recognition known_people \
alex-lacamoire.png

alex-lacamoire.png,unknown_person

e. We can also create a new test folder and put multiple pictures in it, and then we

can use all the CPUs to recognize all the pictures in parallel

orangepi@orangepi:~/face_recognition/examples$ mkdir test
orangepi@orangepi:~/face_recognition/examples$ cp *.jpg *.png test
orangepi@orangepi:~/face_recognition/examples$ face recognition --cpus -1\
known_people test

test/obama-240p.jpg,obama

test/alex-lacamoire.png,unknown_person
test/obama_small.jpg,obama

test/unkown.jpg,obama

test/obama2.jpg,obama

test/lin-manuel-miranda.png,unknown_person
test/two_people.jpg,biden

test/two_people.jpg,obama

test/obama-720p.jpg,obama

test/obama.jpg,obama

test/obama-480p.jpg,obama
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test/biden.jpg,biden
test/obama-1080p.jpg,obama

3. 29. Setting Chinese environment and installing Chinese

input method

Note, please make sure that the Linux system used by the development board is

a desktop system before installing the Chinese input method.

3.29.1. How to install Debian system
1) First set the default locale to Chinese

a. Enter the following command to start configuring the locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh_CN.UTF-8 UTF-8 in the pop-up interface (move up and down
through the up and down direction keys on the keyboard, select through the

space bar, and finally move the cursor to <OK>through the Tab key, and then

press Enter.)

c. Then set the default locale to zh_ CN.UTF-8
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d. After exiting the interface, the locale setting will start, and the output displayed

on the command line is as follows

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 the Input Method

(5 Applicatians -

& run Program...

B® Terminal Emulator
B File Manager
() Mail Reader
@ web Browser

[l = settings Manager
188 Accessories b Accessibility

<5 Development b 4 Additional Dnvers

& Graphics » B Advanced Network Configuration
4 Help ki Appearance

@) Internat b Bluetooth Adapters

[ Multimedia »  © Bluetooth Manager

™ office b & color Profiles

i System » [N pefault Applications

M Decktop
¥ Display
& Feitx Configuration
% File Manager Settings

@ Log Out

4 Keyl
'/ Mouse and Touchpad
A Notifications

(® OrangePi config

B ranal

® rPower Manager

[ Print settings

B removable Drives and Media
B screensaver

/A, session and Startup
</ Settings Editor

@ software & Updates
71 window Manager
&7 Window Manager Tweaks
e Workspaces

B xfce Terminal Settings

3) Then choose OK
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Input Method Configuration (im-config, ver. 0.46-1+debllul)

current configuration for the input method:

* Default mode defined in jeterdefaultiim-config: 'auto’

* Active configuration: "'missing' (normally missing)

* Normal autematic cheice: "feitx’ (normally ibus or fcitx or uim)

* Override rule: 'zh_CN,fitx5:zh_TW.feitx5:zh_HK fcitxs:zh_5G feitxs'

* Current override choice: " (Locale='en US')

* Current automatic choice: 'feitx!

* 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
one is default/auto/cjkv/missing.|

cCancel

4) Then chooseYes

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 choosefeitx

Input Method Configuration (im-config, ver. 0.46-1+deb11ul)

Select user configuration. The user configuration supersedes the system one.
sefect | name description

default  use aute mode set by fetejdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomejforangepi/.xinputrc

activate Flexible Input Method Framework (feitx) @ |

nonge do not set any IM from im-config and use desktop default
xim activate the bare XIM with the X Keyboard Extension
Cancel

6) Then chooseOK
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Input Method Configuration (im-config, ver. 0.

.Sét‘-tlng thé user conliigura.ti-on hlomeforangeﬁ.i;‘.;.(inpl..lh'c to fgltx
Manual configuration selects: feitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input conversion support:
* simplified Chinese: feitx-libpinyin or feitx-sunpinyin or feitx-geoglepinyin
* Traditional Chinese | generic Chinese: foits-rime
* Generic 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/QtS: feitx-frontend-ats

The user configuration is modified by im-config.

Restart the session to activate the new user configuration,

can:Ei E

7) Then restart the Linux system to make the configuration take effect

8) Then open Feitx configuration

& Run Program...
EM Terminal Emulator
1B Fie Manager
(4 Mail Reader
P Web Browser
|| settings Manager
Accessibility
<= Development |4/ Additional Drivers
& Graphics B Advanced Netwark Configuration
<> Help k. Appearance
& memet D Biuetootn adapters
[l Muttimedia 0 Blustooth Manager
¥ office & Color Frofiles
&) System W Default Apiications
@ Log Ot |

le Manager Setlings
= Input Method

N
|
=4 Keyboard
! Mouse and Touchpad
£\ Notifications
(& OrangePi config
B Panel

® Power Manager

[ Print Settings

B Removabie Drives and Media

8 Screensaver

A Session and Statup

“F» Settings Editor

(@ Software & Updates

21 Window Manager

&7 Window Manager Tweaks

B Workspaces
Xfce Terminal Settings

9) Then click the + sign in the position shown in the figure below
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& Input Method Configuration + - o x

Input Method Global Config Appearance Addon

Heyboard - English (US) English

’\-cAmmc will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
=]~ |v|%|H

10) Then search Google Pinyin and click OK
[« e . o]

Keyboard - English (US) English
- Add Input method + 0 X

Google Pinyin Chinese (Ching)

Only Show Current Language

[z |search google here al

Carcel | OK

11) Then bring Google Pinyin to the front

Input Method Configuration

Input Method Global Config Appearance Addan

English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ -[F]lv %=
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‘Weyboard - English (US) English

< The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - isyout name in the first place.
# | = | Al | ¥ B

12) Then open the Geany editor to test the Chinese input method
(5 Applications -

QJ Run Program...

E Terminal Emulator

B File Manager

(=) Mail Reader

o Wab Browser

Settings

ﬁ Accessories

@ Graphics
':' Help

& Intemet
BB Muttimedia
¥ Office
3 System
® Log Out

13) The Chinese input method test is as follows

(=5 Applications - *untitied - Geany
‘e *untitied - Geany 4 - O X
File Edit Search View Document Project Build Tools Help

r-B-B8& X - 0 KNe-% W .

1 Symbals Drmmx

No symbals found 1 R

ni hao|

- 81:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled” opened.

-

linez1 /1 col: O sel: 0 INS  TAB MOD  mode:LF  encoding: UTRS  filetype: None  scope: unknown
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14) The Chinese and English input methods can be switched through the Ctrl+Space
shortcut key

15) If the entire system needs to be displayed in Chinese, you can set the 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
LANGUAGE=zh_CN.UTF-8

16) Then restart the system and you can see that the system is displayed in Chinese

O ot -
O ETHF.
B amingg
| Bt

() BEfHER
@ s
meE | EEEE
s > DEOEER
Bzme > D EOS9ENE
125 Wt [ =Fy= k-
@EXK > @ RREIR

<5 i L3 # R

& b B ERREAE
O R > B I
< Help A BEREH

© i

<o FEIRERE
= WAL
RS
g 1)
[y

T oxirEsiE
Eas

L Ei}
4 additional Drvers
& Feitx BE
(& OrangePi config

@ software & Updates
B xfce #SERE

3.29.2. How to install Ubuntu 20.04 system
1) First open Language Support
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& Run Program.
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. B3 Accessibility
# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

— Omn q e P'

d Log Out

A Notifications
& OrangePi config
B Panel

® Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) Then find the_ option

Language Regional Formats

Language for menus and windows:

CHYIER \Laliaud)

english (United Kingdom)

3z (F#)
I (EAE)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language cholces for startup and the login screen

Install / Remove Languages...

Keyboard input method system: | none =

@nelp R Close

3) Then please use the left mouse button to select _ and hold it down,
then drag it up to the initial position, the display after dragging is as shown in the figure

below:

www.orangepi.org 196 www.xunlong.tv


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

N

~" range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd
w Language Support 4 = 0O X
Language Regional Formats

Language for menus and windows:
Rik (PE)

English (United States)

English

English

English (Cz

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide
Use the same language choices for startup and the login screen

Install f Remowe Languages...

keyboard input method system:  none =

@Help R Close

Note that this step is not easy to drag, please be patient and try a few more
times.

4) Then select Apply System-Wide to apply the Chinese settings to the entire system

W Language Support 4 - 0 X
Language Regional Formats

Language for menus and windows:
MiE (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none =

N

@Help #® Close

5) Then setKeyboard input method system to fcitx
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Language Support

Language

R (PE)
English (United States)
English

English (Australia)

English (Canada

Apply System-Wide

@Help

Regional Formats

Language for menus and windows:

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Use the same language choices for startup and the login screen.

feitx
Install / Remove Languages‘,.

Keyboard input method system: pgne

XIM

% Close

6) Then restart the Linux system to make the configuration take effect

7) After re-entering the system, please choose not to ask me again in the following

interface, and then please decide whether the standard folder should also be updated to

Chinese according to your preferences

- + X
A BRI R B E LA Eg?
EESU—FMIMEEEN, ErILUFEXMX TRRERE R 2R
EEHTHDER. RESREaERL T
L FRE ARG
/home/orangepi/Desktop  /home/orangepi/S&

miE, IEAETaEBG.

\*ﬁﬁ:ﬁﬁ]lﬂﬁ(m

REIBNHEHK)

/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEiR

/home/orangepi/Public /home/orangepi/21tHh

/home/orangepi/Documents /home/orangepi/3i I
/home/orangepi/Music /home/orangepi/&5

/home/orangepi/Pictures fhome/orangepi/EE

/home/orangepi/Videos /home/orangepi/#5f

N
EHEIU)

8) Then you can see that the desktop is displayed in Chinese
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& st
Bussus
| BT
= SHTEE T omwRs
B eIEs 0 uneEs

O unEBssa

L0 » o TEN

Wziis  » mesEo

s b B apEEl

(B + T

PEii > W s

ABE b FEamErE

@ 7% LB 4 L Y

W Help a EERER
o i

Or‘ancle Pi

@ OrangePi config
T pulseAudio BETE
B dce #5108

below

i BBPHRIEES
@ melEes
oigE
L Eb

b mitr

Oranc]e Pi

10) After opening Geany, the default is English input method, we can switch to Chinese
input method through Ctrl+Space shortcut key, and then we can input Chinese
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S mammEn: @

XFHF) WRIB(E) MER(S) TE(V) 30E(D) WHP) £m(B) IEAT FHH)

b -@-B9 €% <> %®-% B

-

L1 Fho ER0 HA BIERET BeEd BUU @S UTRS  XRXERRE  BEAA

3.29.3. How to install Ubuntu 22.04 system
1) First open Language Support

& Run Program.
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. B3 Accessibility

# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

d Log Out

B Login Window

" Mouse and Touchpad
A Notifications
& OrangePi config
B Panel
® Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar

@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager
&) Windaw Manager Tweaks
" Workspaces

BB Xfce Terminal Settings

2) Then find the_ option
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Language Support 4+ - 0 X |

Language Regional Formats
Language for menus and windows:
gL i
Portugus Por
py Wi BECHIL L
an 1
Drag languages to arrange them in order of preference.
Changes take effect next time you log in
Apply System-Wide
Use the same language choices for startup and the login screen.
Install f Remove Languages...
Keyboard input method system: | Feitx 4 w
@Help X Close

3) Then please use the left mouse button to select Chinese (China) and hold it down,

then drag it up to the initial position, the display after dragging is as shown in the figure
below:

Language Support + - O Xx

Language Regional Formats

Language for menus and windows:

Wi (PE)

English {United States)
English
e } hweiz)

soh (Dautschiand

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide
Use the same language choices for startup and the login screen

Install / Remove Languages...
Keyboard input method system: | Feitx 5w

@Help

X Close

Note that this step is not easy to drag, please be patient and try a few more
times.

4) Then select Apply System-Wide to apply the Chinese settings to the entire system
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« Language Support
Language Regional Fermats

Language for menus and windows:

08 (PE)
English {United States)

English

Changes take effect next time you log in

Apply System-Wide

Install / Remove Languages...

@+elp

Keyboard input method system: | Faitx 5w

+ — O X

Drag languages to arrange them in order of preference.

Use the same language choices for startup and the login screen.

A close

5) Then restart the Linux system to make the configuration take effect

6) After re-entering the system, please choose not to ask me again in the following
interface, and then please decide whether the standard folder should also be updated to

Chinese according to your preferences

L FRE ARG
/home/orangepi/Desktop  /home/orangepi/S&
/home/orangepi/Downloads /home/orangepi/ T

/home/orangepi/Templates /home/orangepi/iEiR

/home/orangepi/Documents /home/orangepi/3i
/home/orangepi/Music /home/orangepi/&5
/home/orangepi/Pictures fhome/orangepi/EE
/home/orangepi/Videos /home/orangepi/#5f

miE, IEAETaEBG.

\*ﬁﬁ:ﬁﬁ]lﬂﬁ(m

REIBNHEHK)

/home/orangepi/Public /home/orangepi/21tH)

B R E R HAES?

A EESU—MMEEEN. ERILUFEAR FARERE RS R
EEHTEHHER. EEMEEEN TR

N
EHEIU)

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

& Feit s EBAT
 Orangepi config

9) Then choose to use Pinyin input method
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& Feitx BEH + - 0 X

WNE | 2EET | M

SERAL: AR
548 | pefoult < [H] (=] [emwa
RE-EE (URA) -FE (EX) =

#E-EENE-RE (32, 26, Madntosh)
#E-ER0E- =3 (D2, 26, BF)
BR-EMEE-BREE (UnicodeExpert)
BE-ENZE

5
2.then click here

> | BE-TE- Hanyu Pinyin (with ARGr dead keys)
. mE-%E
Mtk (FE)
v
Bfa
IRFE
AEHE
8 B®RA

= metho

ERE

e

FiEeR -

BRARRATS v RBTUHERS

E-TRAZBAERIRS. ARCRESNGURE - mlgm&ﬁ—m,

'EER || HEMLD) vERy || xsmg | @Rz |

10) The interface after selection is as shown below, and then click OK

& Feitx BE 4 - o x

BAE | SREW | WEF
HERAE: AEWAE:
st | Default |4 = igAGE

Rl (#E) RE-EEIR - FE (DE, F5HFES)
#8558 (e -BE WX

B -HEHE-RE (52, 28, Macintosh)
BE-BEHE-FE (32, £8, @F)
RE-BTEE. BASE (Unicodetxpert)
#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—TRAESHIERERS. mmimmna - BEEHETTE— (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 figure below
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O mERmEE

& mii..
B s
B frmes
= EBPHALER
@ melEes
o iGE
Bha

L ES

e i
© 5IH

12) After opening Geany, the default is English input method, we can switch to Chinese

input method through Ctrl+Space shortcut key, and then we can input Chinese
O FrEmBEE: « S ceany

2

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 .|

e
- 10:54:37: X2 Geany 1.38.

10:54:37: HXHKGE BT,
WS

-

T1/1F0 ERRO A BIRN B B @ShuTRS XARENRE B RN

3. 30. How to Remotely Log In to the Desktop of Linux System

3.30.1. Remote login using NoMachine

Make sure the Ubuntu or Debian system installed on the development board is a

desktop system version. In addition, NoMachine also provides detailed documents.

www.orangepi.org 205 www.xunlong.tv



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

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

It is strongly recommended to read this document to be familiar with the use of
NoMachine. The document link is shown below:
https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS and Android platforms, so we
can remotely log in and control the Orange Pi development board through
NoMachine on a variety of devices. The following demonstrates how to remotely log
in to the Linux system desktop of the Orange Pi development board through
NoMachine in Windows. For installation methods on other platforms, please refer to

the official documentation of NoMachine

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and can log in to the Ubuntu or Debian

system of the development board through ssh

1) First download the installation package of the NoMachine software Linux armé64 deb
version, and then install it into the Linux system of the development board

a. Since H618 is a SOC of the ARMVS architecture, the system we use is Ubuntu

or Debian, so you need to download the NoMachine for ARM ARMv8 DEB

installation package. The download link is shown below:

Note that this download link may change, please look for the deb package of the
Armv8/Armé64 version.

https://downloads.nomachine.com/download/?id=118&distro=ARM

Home [ Download / NoMachine for ARM - arm64

NoMachine for ARM -larm64

Version: 8531

Package size: 48.34 MB

Package type: DEB

MDS5 signature: 2291f8d8ec76f0a914285acaaa93e34d

For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/9/10

O Although your ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration
notes about Linux for ARM packages tor more details about devices and specific distributions we have tested

b. In addition, the installation package of NoMachine can also be downloaded in
the official tool
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Official Tools

First enter the remote login software-NoMachine folder

2 Remote Login Software-NoMachine

Then download the arm64 version of the deb installation package

nomachine_8.5.3_2.dmg
nomachine_8.5.3_1_amd64.deb

e nomachine B8.5.3_1_x64.exe

| nomachine_8.5.3_1_armé4.deb

c. Then upload the downloaded momachine x.x.x x_armé64.deb to the Linux
system of the development board
d. Then use the following command to install NoMachine in the Linux system of

the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_x.x.x x_armé64_armo64.deb

2) Then download the installation package of the Windows version of the NoMachine

software, the download address is as follows

Note that this download link may change.

https://downloads.nomachine.com/download/?id=9

NoMachine for Windows - 64bit

\ersion: 8531

Package size: 57.4 MB

Package type: EXE

MDS5 signature: d585adlesf341444cacd 3aeBadd3bbes

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows, please restart the computer after installation

4) Then open NoMachine in Window
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"

MNoMachine

5) After Nomachine starts, it will automatically scan other devices installed in the local
area network. After entering the main interface of Nomachine, you can see that the
development board is already in the connected device list, and then click the location
shown in the red box below. Start log in to the linux system desktop of the development
board

Machines NOMACHINE
© Add Q Search O [ B View | G Order || my Settings
orangepi
Ubuntu 22.04.2 LTS
6) Then click OK
Host identification changed NOMACHINE

7) Then enter the username and password of the linux system in the corresponding

position in the figure below, and then click OK to start logging in
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T NoMachine - orangepi, Ubumu 22042 LTS
orangepi, Ubuntu 22.04.2 LTS NOMACHINE

Type usemame and password 1o login using a system account or request access as a guest user

Q @ Login as a system user on this server
i Username Enter the account number of the development board Linux system here

Password  Enter the d of the Li of the t board here

[ Save this password in the connection file

© Request access as a guest for deskiop sharing

8) Then click OK in the next interface

9) Finally, you can see the desktop of the development board Linux system

[ NoMachine - orangepi, Ubuntu 22.04.2 LTS — m] x
55 sepicatins

Oranc]e Pi

3.30.2. Loginremotely using VNC

Before operation, please make sure that the Windows computer and the
development board are in the same local area network, and can log in to the Ubuntu

or Debian system of the development board normally with ssh.

Ubuntu20.04 has many problems testing VNC, please do not use this method

1) First run the set_vne.sh script to set up vnc, remember to add sudo permission

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.
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Password: #Set the vnc password here, 8 -bit characters
Verify: #Set the vnc password here, 8 characters
Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

INew 'X' desktop is orangepi: 1

Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi:1.log

Killing Xtightvnc process ID 3047

INew 'X' desktop is orangepi: 1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi:1.log

2) The steps to use the MobaXterm software to connect to the desktop of the Linux
system of the development board are as follows:
a. First click on Session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm

www.orangepi.org 210 www.xunlong.tv
S =)


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

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

W@ MobaXterm 1. Click Session - o X
Ter /.M'xsmer Tools Games Setiings Macros Help
I~ % x B B Y @ & & 0 X o
Session | Servers  Tools Games  Sessions  View Spit  MultExec Tunneling Packages Settings Help X server Exit
; A
Quick connect... J & CE] 2_Select VNC @
T 1
) User sessons iiion ‘ . *
N @ E ¥ 3@ @ ¥ @ m @ x at ]
7 S8SH  Telnet Rsh Xdmcp RDP | WNC | FTP  SFTP  Serial  File  Shell Browser Mosh AwsS3 WSL
3. Fill in the IP address of the development board
[ Basic Vnc settings
Remote hostname or IP address ‘192,188,31,52 | Port \5901 - \ |
[:Z] Advanced Vnc settings “# Network settings Bookmark settings \
4. Fill in the port number 5301
n
VNC session V c
5. Click CK
% 0K © Cancel
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the edition here: hi batek.net ]

b. Then enter the VNC password set earlier

err >

Please enter your password for 192.168.31.45 I

‘ . |

\ [ show password

& ok  cancel

c. After successful login, the interface is displayed as shown in the figure below,

and then you can remotely operate the desktop of the development board linux
system
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Sesson  Servers  Toos  Games  Sessoms  View Spit  MutiExec Tumneing Packages Settngs  Help

e
-
)
<
. i
GD
§Q
ix
)

| T

UNREGISTERED VERSION - Piease support MobaXterm by subscriong to the professional editon here: hitps:mobaxierm.mobatek.net [

3.31. How to install QT

1) Use the script below to install QTS5 and QT Creator

orangepi@orangepi:~$ install_qt.sh

2) After installation, the version number of QT will be automatically printed
a. The gt version that comes with Ubuntu 20.04 is 5.12.8

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.12.8 in /ust/lib/aarch64-linux-gnu

b. The QT version that comes with Ubuntu 22.04 is 5.15.3

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.3 in /ust/lib/aarch64-linux-gnu

c. The QT version that comes with Debianl1 is 5.15.2

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu
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d. The QT version that comes with Debianl2 is 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 startup icon in Applications

|5 et

% Run Program...

@ Terminal Emulator
B File Manager

(*) Mail Reader

@ Web Browser

B8 settings (]
b Accessories

Development ¢ [EIRCTTON]

Al Graphies

P @ QtS Assistant
@ Internet » @ QtS Designer
B Multimedia » @ Qts Linguist
aone  o[@ac]
@ system »

7 Help
& Log out

You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

4) The interface after QT Creator is opened is as follows
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Applications = &8 Qt Creator [l orangepid@arangepic ~/Des- -

0t 5.18.2 in PATH (qi5) > | Search in Examples...

novembar 2016

File Tools
ABC | DEF | GHI | JK ‘ File Edit Help
Tutorials T m— 1 :

N - i

ame OBl « L

Qt User The Keys, B — 2
All the standard features of| | 29

[ Marketplace

er Rabbit |Th 2
Address Book Example Application Example Calendar Widget Example

New to Qt?

Leam how to develop your
own applications and )
t Started Now Server name: | [

P — Code
Rownload directory: |C:Wsersiuser g Qt This examples requires that
A e

: Sample
Pefauit fie: index. himl
[] Launch fie

A 0t sccount
HTTP Example JSON Save Game Example Local Fortune Client Example

M oniine Community ks 0 pis o w0 Togs

R Boes

@ vser Guise

Take Ul Tour | | Do Not Show Again

5) The version of QT Creator is as follows
a. The default version of QT Creator in Ubuntu20.04 is as follows

(5 Apolications @ xcreator 8 [orangepiporangepis:

| Projects | QL5.12.8 in PATH (system) Search in Examples

[ Tutorials. | =
AR

tandard features of

New to Qt? Example Calendar Widget Example

Learn how to develop

your own applications and

explore Qt Creator The program is provided AS 1S with NO WARRANTY
ANY KIND, INCLUDING THE WARRANTY GF

oF
DESIGN, MERCHANTABILITY AND FITNESS FOR A
Get Started Now PARTICULAR PURPOSE.

[gioss | server name: ([T
T gl reqr i

‘ F..m. e s
o te
2 ouhccouns

Editable Tree Model Example  WTTP Example J5ON Save Game Example Local Fartune Client Example

W O Community :

8 oo

[Woud you iike ta take a quick Ui tour? This tour highiights important user interface slements and shows how they are used. To take the tour later,
seiect ielp = Ul Tour kbt imp v Take Ul Tour | | Do Mot Show Again | X

b. The default version of QT Creator in Ubuntu22.04 is as follows
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{5 Applications - €8 Qt Creator

| Projects |

Tutorials

| marketpiace |

New to Qt?

Leam how to develo
your own applications and
explore Ot Creator,

Get Started Now

& Geror

L o Account

M onine Community
N eogs

@ user Guide

C.

(5 Applications - @ G Erea

Projects

Tutorials ]
Marketplace

New to Qt?

Learn how to develop
your own applications and
explore Gt Creator

Get Started Now

& Geror

& Ot Account

M oniine community
N sogs

@ vser Guide

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

Help > Ul Tour,

Qt5.15.3 in PATH (qt5) h in Example

Flle Tools
ABC  DEF

Anatog Clock b= &
b =
GHi v . Fle Edn Help

About 0 Croator &

Based on Ot 5.15.3 (GCC 11.2.0, 64 bit)

Example
Copyright 2008-2021 The Gt Company Ltd. All rights
reservad,

The program s provided AS IS with NO WARRANTY OF

ANY KIND, INCLUDING THE WARRANTY OF DESIGN.

MERCHANTABILITY AND FITNESS FOR A PARTICULAR
RPOSE.

x glose._|

Launch fle

Editable Tiee Model Example HTTP Example

P Theeeoer]
- Fortine Seiuer

The server is runnin
Run the Fortune Client exa

andard features

Code
Sample

alendar Widget Example

This examples requires that

Local Fortune Client Example

The default version of QT Creator in Debian11 is as follows

Qt 5.15.2 in PATH (qtS)

File Tools
ABC | DEF | GHI

b

|

File Edit Help

418

= 2 22

Fandard features of| 28 29

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit)

Copyright 2008-2020 The Ot Company Ltd. All rights.
reserved. -

The program i provided 45 5 with NO WARRANTY OF
ANY KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

Editable Tree Model Example

| %gose |

ot e
Laurch e

[rsexhon ‘

HTTP Example

Example

JS0N Save Game Example

Server name: | G

This examples requires that

Local Fortune Client Example

Take Ul Tour | | Do Nat Show Again

d. The default version of QT Creator in Debian12 is as follows

(5 Applications -

Qt Creator

@
File Edit View £uid

Create Project... l

Open Project... I

New to Qt7

Get Started

Projects.

Tutorials

Marketplace

Help > Ul Tour.

6) Then setup QT

www.orangepi.org

Welcome to Ot Creator

Qt Creator

Debug _Analyze Tooks Miindaw _Help

e

Qt 5.15.8 in PATH (qt5) - reh in

Based on Ot 6.4.2 (GCC 12.2.0, a6}
Copyright 2008-2022 The Gt Company Ltd. All rights reserved.
The program is provided AS IS with NO WARRANTY OF ANY KIND,

INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE

Addres|

The Ot logo as well as Qt®, Ot Quick®, Built with OL®, Boot to
QLE, Ot Quick Compiler®, Qt Enterprise®, Ot Mobile® and Ot
Embedded® are registered trademarks of The Ot Company Ltd.

[(segose |

Togs. 00

Getqt | Qt Account | | riline Community |

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

215

Blogs i User Guide | |

Take Ul Tour || Do Nt Show Again | X
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a. First open Help->About Plugins....

:') Applications - £8 Qt Creator

Qt Creator
File Edit ©uid Debug Analyze Tools Window B3I
[#2] contents
Index
| Projects ‘ QY Ll 1 Bearch in Examples.
> S — Ul Tour
Fm Technical Support... 1] Analag Clock é : = november 2016
Report Bug... | Tl i 2
Tt System Information. v W File Edit Help
rials
About Qt Creator... Ny 9 B ié\ X
W About Plugins... -
All the standard features of|
—— [ Peter Rabbit | The Lake Dif = #
New to Qt? Address Book Example Analog Clock Window Exam.. Application Example
Learn how to develop Tags: address book ios widgel Tags: analog andraid clock gui ios Tags: application widgets Tags: andrald calendar los widge!
your own applications and oW widogets

b. Then remove the tick of ClangCodeModel

Installed Plugins — Qt Creator

Filter Show all
Name ~ Load Version N
~ |Build Systems (5]
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
CMakeProjectManager v 4,110 (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 411.0 (4.11.0) 1
* C++ [ ]
- ¥ 1 4.11.0 (4.11.0) L
ClangCodeMadel 4.11.0(4.11.0) 1
- 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 [ ]
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4.11.0 (4.11.0) ¢
Ctfvisualizer v 4,11.0 (4.11.0) &
: < PerfProfiler W 411.010411 n1"|'
Restart required. !Iose |

c. After setting, you need to restart QT Creator
d. Then make sure the GCC compiler used by QT Creator, if the default is Clang,
please modity it to GCC

Debian12 please skip this step.
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() Applications - & Qt Creator
o Qt Creator
File Edit View Sulld Debug Analyze
£ Locate... ctri+k

CcHt

Projects oMLjs | Search in Examples.
Tests F
Code Pasting
g T m——
Bool rk . tir. ons. tor.
1

SRR
- Git / File Edit Help e
Tutorials MibinG MaEG 2 |9 3o
h LBl «% Is | 16
21 22

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 s: calendar o5 widget widgets

nalog Clock Window Exam... Application Example alendar Widget Example

Learn how to develop
your awn applications and
explore Qt Creator.

Get Started Now Server name:

Code :
Pownlaad drectory: [C:\sers useriad Q Sample I e
A Getot efauit fle: index. bt

] Launch file

& otaccount mon
ditable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example

MR oniine Community
Tags: android editable los model tree Tags: hitp network Tags: core game Json save Tags: cllent core fortune local

N\ Biogs

@ usercuide

Progressing using 1 threadis).

Not Show

Edit View 00l Debug Analyze Tools Window Help

Projects Options — Qt Creator

|Filter | Kits november 2016

‘ ! Qt versions | Compilers | Debuggers | CMake
Tutorials [ Environment Name Add

Aute-detected
- W Clone

Text Editor
Marketplace ———
Remove

Fakewim

Examples

Help r Widget Example

New to Qt? | settings Filter.. | ndar ios widget widgets
Ct+ — —
|

Learn how to develop |Default Settings Filter...

your own applications a
explore Gt Creator. Qt Quick

| Desktop |

—= Build & Run
Get Started Now File system name: |

Qbs

Device type: | Desktop ‘examples requires that

Debugger r
N Getor o Device: | Local PC (default for Desktop)

Designer

Build device: | Local PC (default for Desktop) ~ || Manage... |

Python Sysroot: | e rtune Client Example

& otAccount

M oriine Community

t core fortune local

Analyzer C: | GCC (C, arm 64bit at fusr/bin/aarch64-lir ~ | -
S\ Bleas Compiler: Manage... |
Version Control C++: | GCC (C++, arm 64bit at jusr/bin/aarché: ~ |

@ user Guide — = : |

| o/ apply || @ cancel i_-m

Would you like to take a quic
Help > Ul Tour.

tion Qutput 4 Compile Qutput 5 (e e B TestResults &

7) Then you can open a sample code

www.orangepi.org 217 www.xunlong.tv


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

N

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

(" Applications = &8 main.cpp - Qt Creator
) Appl pp
cpp - Qt Creator

w Build Debug Analyze Tools Window Help

| Welcome Projects Qt 5.15.2 in PATH (qt5) search in Examples,
= ol B e

ABC  DEF \ / File Edit Help

Tutorials N 7 - 7
e ER -0 1

de
21

Qt User The Keys, §
Marketplace All the standard features of| 28
Peter Rabbit |The Lake

Address Book Example nalog Clock Wi§dow Exam... Application Example alendar Widget Example

Prajects New to Qt? 4
= 1 i android book ios [ags: onaog anamig ® oul 105 lags: application widgets lags:
Learn how to develop R \

alendar ios widget widgets

(2} your own applications and

ot : =—
Get Started Now : Le vww.ato| Server name: ]
[ Rk stariestons | ] code = (|

Qt Sample This examples requires that

efault fle:

A Getor
] Launch file

AL ot Account

Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example
M oniine Community

Tags: android editable los model tres Tags: http network = v Tag

3\ Blogs

= i “l opendl |

‘
:V:Iyiy&uTg:e 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 ‘o Tour || Do Not Show Again

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML D

8) After clicking the sample code, the corresponding instruction document will be

opened automatically, you can read the instructions carefully

" 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

pen [RCECHES <
Manage Kits D‘l Configure Project Analog Clock Window Example
2 he g s ca o e o prject Q15,1501 GUI» Anslog Clock Window Example Qt5.15.2 Reference Documentation

Active Project -
The Analog Clock Window example shaws how to drauw the ComEIRy
contents of a custom window A

Slopderk - Select ol kits logClockWindow Class
jon

5
i s + AnalogClock Class.

Import Existing Buld...

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 analogClock®indow 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:
i e s ke ekt ur? T o ighighs porantuss il n shows o thy e sed. T ik ettt 08610y sur || Dok Sham Again | X | a0 eimpiment e reno fncion 0 he clock e

9) Then click Configure Project
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.‘j Applications - 68 main.cpp - Qt Creator

main.cpp - Qt Creator

file Edit View Build Debug analyze JTools MWindow Help

Manage Kits... Configure Project
>
- The Inﬂﬂwmg kits can be used for project
analogclock:
Active Project

rpe to filter kits by name.
Vi y

analogclock select all kits

Import Exist iid.,
meeriExisting Bul v § pDesktop Details =

Build & Run Import Build From... Details ~

(-]
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

H"é'l‘.’,"iyﬂ.“r&'if‘. to take a quick Ul tour? This tour highlights important usar interface elaments and shows haw they are used. To take the tour fater, select | w1y Tour | | Do Not Show Again | X

10) Then click the green triangle in the lower left corner to compile and run the sample
code

(5 Applications : &8 main.cpp - Qt Creator

i AR :
@ analogclock.pro s0
L #include <qtouis

#include "rasterwindow.h"

[ZE ]

class AnalogClockWindow : public RasterWindow
{

publics:

i ) AnalogClockindow() ;

Debug protected:

void timerEvent(QTimerEvent ) override;
void render(QPainter p) override;

private:

m_timer1d;

h 5
/8]~

1/t [6]
AnalogClockwindow: :AnalogClockiindow ()
{
setTitle("analog Clock");
INECRE resize(200, 200);

m_timerTd = startTimer(1000);
t (6]

M

id AnalogClockWindow: : timerEvent (QTimerEvent sevent)

f (event->timerId() == m_timerId)

renderlater ()
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 | 10 ) Tour
Help > Ul Tour. |

Do Not Show Again

Output 4 Compile Output

11) After waiting for a period of time, the interface shown in the figure below will pop

up, which means that QT can compile and run normally
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:5 Applications = [7] Analog Clock €8 main.cpp - Qt Creator

4 Unix (LF) 4 /[ une: 1,Col: 1 B+

& analogclock pro
b [ rasterwindow 5 #include <Qtouis
- [ sources.

#include "rasterwindow.h"

i [s]
* class AnalogClockwindow @ public RasterWindow

ublict
AnalogClockiindow() ; M AnalogCh &+ — O x

timerEvent (QTimerEvent *) override;
render (QPainter *p) override;

nerld;

¥
11151

Hr 18]
AnalogClockwindow: : AnalogClockud ndow ()

setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

¥
ANl

1 Hem
* void AnalogClockWindow::

- renderLater ()3
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 | o\ o\ oy
Help > Ul Tor

2 Search Results 3 Application Qutput 4 Compile Output 5 QML Debugger Console 8 Test Results &

12) References

https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator
https://download.qt.io/archive/qt

3. 32. How to install ROS

3.32.1. How to install ROS 1 Noetic on Ubuntu 20.04
1) The currently active version of ROS 1 is shown below, and the recommended version
is Noetic Ninjemys

Active ROS 1 distributions

Recommended
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Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) ROS 1 Noetic Ninjemys official installation documentation link is as follows:

http://wiki.ros.org/noetic/Installation/Ubuntu

3) In the ROS Noetic Ninjemys official installation document, Ubuntu recommends
using Ubuntu20.04, so please make sure that the system used by the development board
is the Ubuntu20.04 desktop system

http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported:

-
‘ #® Ubuntu amd64 armhf
v

@ Debian Buster amd64 arm64

Source installation

4) Then use the script below to install ros1

orangepi@orangepi:~$ install_ros.sh ros1

5) Before using the ROS tool, you first need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when

compiling the source code
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Note that running the following command needs to ensure that the development
board can access github normally, otherwise an error will be reported due to

network problems

The install ros.sh script will try to modify /etc/hosts and run the following
commands automatically. However, this method cannot guarantee that github can
be accessed normally every time. If install_ros.sh prompts the following error after
installing ros1, please find other ways to allow the linux system of the development

board to access github normally, and then manually run the following command.

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
'Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run

rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
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Add distro "galactic"

Skip end-of-life distro "groovy'
Add distro "humble"

Skip end-of-life distro "hydro"
Skip end-of-life distro "indigo"
Skip end-of-life distro "jade"
Skip end-of-life distro "kinetic"
Skip end-of-life distro "lunar"
Add distro "melodic"

Add distro "noetic"

Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

6) Then open a command line terminal window on the desktop, and use the test_ros.sh

script to start a small turtle routine to test whether ROS can be used normally

orangepi@orangepi:~$ test_ros.sh

7) After running the test_ros.sh script, a little turtle as shown in the figure below will

pop up

roscore http://orangepi:11311/ 80x24

8) Then please keep the terminal window you just opened on top
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S Applications = ] TurtleSim @ roscore http:jjorangepiz...

roscore http://orangepi:11311/ 80x24

First select this terminal, and then arrow keys on the keyboard to control the little turtle.

9) At this time, press the direction keys on the keyboard to control the little turtle to

move up, down, left, and right

"% Applications = ™ Turtlesim B roscore http:jjorangepi-...

igepi:11311/ 80x24

]

3.32.2. How to install ROS 2 Galactic on Ubuntu 20.04
1) The currently active version of ROS 2 is shown below, and the recommended version

is Galactic Geochelone
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Active ROS 2 distributions

Recommended Development

Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

http://docs.ros.org/en/galactic/Releases.html

2) The link to the official ROS 2 Galactic Geochelone installation documentation is as

follows:

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) In the official ROS 2 Galactic Geochelone installation document, Ubuntu Linux
recommends using Ubuntu 20.04, so please make sure that the system used by the
development board is the Ubuntu 20.04 desktop system. There are several ways to
install ROS 2. The following demonstrates how to install ROS 2 Galactic Geochelone
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through Debian packages.

4) Ros2 can be installed using the install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

5) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete

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:

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.

6) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.
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If you can see the following print, it means that ROS 2 can run 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]

[
[
[
[
[
[

7) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

8) For how to use ROS, please refer to the documentation of ROS 2
http://docs.ros.org/en/galactic/Tutorials.html
3.32.3. How toinstall ROS 2 Humble on Ubuntu 22.04

1) Ros2 can be installed using the install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete
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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:

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 can see the following print, it means that ROS 2 can run 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'
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[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

4) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

5) Reference documents

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 33. How to install the kernel header file

The Debian 11 system with the Linux6.1 kernel will report a GCC error when
compiling the kernel module. So if you want to compile the kernel module, please
use Debian12 or Ubuntu22.04

1) The Linux image released by OPi comes with the deb package of the kernel header
file by default, and the storage location is /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-xxx-sun50iw9 x.x.x_arm64.deb
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2) Use the following command to install the deb package of the kernel header file

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers*.deb

3) After installation, you can see the folder where the kernel header files are located

under /usr/sre

orangepi@orangepi:~$ Is /usr/sre

linux-headers-x.x.x

4) Then you can compile the source code of the hello kernel module that comes with the
Linux image. The source code of the hello module is in /usr/sre/hello. After entering this

directory, use the make command to compile.

orangepi@orangepi:~$ cd /usr/src/hello/
orangepi@orangepi:/ust/src/hello$ sudo make
make -C /lib/modules/5.4.125/build M=/ust/src/hello modules
make[1]: Entering directory '/ust/src/linux-headers-5.4.125'
CC [M] /usr/src/hello/hello.o
Building modules, stage 2.
MODPOST 1 modules
CC [M] /usr/src/hello/hello.mod.o
LD [M] /usr/src/hello/hello.ko

make[1]: Leaving directory '/ust/src/linux-headers-5.4.125'

5) After compiling, the hello.ko kernel module will be generated

orangepi@orangepi:/ust/src/hello$ Is *.ko
hello.ko

6) Using the insmod command, you can 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 view the output of the hello.ko kernel module. If

you can see the output instructions below, the hello.ko kernel module is loaded correctly

orangepi@orangepi:/ust/src/hello$ dmesg | grep ""Hello"
[ 2871.893988] Hello Orange Pi -- init

8) Use the rmmod command to uninstall the hello.ko kernel module
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orangepi@orangepi:/ust/src/hello$ sudo rmmod hello
orangepi@orangepi:/usr/src/hello$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

[ 3173.800892] Hello Orange Pi -- exit

3. 34. Some programming language tests supported by Linux

system

3.34.1. Debian Bullseye System
1) Debian Bullseye has a gcc compilation tool chain installed by default, which can
directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gcc --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 the hello_world.c program in C language

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 -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye comes with Python3 installed by default

a. The specific version of Python is as follows
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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.
>>>

Use the Ctrl+D shortcut to exit python's interactive mode.

b. Write 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 install Java compilation tools and runtime environment by
default
a. You can 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. Edit hello_world.java of java version

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.printin("Hello World!");
b
}

d. Then compile and runhello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.34.2. Debian Bookworm System
1) Debian Bookworm is installed with a gcc compilation tool chain by default, which can

www.orangepi.org 232 www.xunlong.tv



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

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

directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
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 the hello_world.c program in C language

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 has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.11.2 (main, Mar 13 2023, 12:18:29) [GCC 12.2.0] on linux

nn

Type "help", "copyright", "credits" or "license" for more information.

>>>

Use the Ctrl+D shortcut to exit python's interactive mode.

b. Write 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
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Hello World!

3) Debian Bookworm does not install Java compilation tools and operating environment
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. Edit the Javaverison’s hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.printin("Hello World!");
b
}

d. Then compile and runhello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.34.3. Ubuntu Focal System

1) Ubuntu Focal has a gcc compilation tool chain installed by default, which can directly

compile C language programs in the Linux system of the development board

a. The version of a.gcc is as follows

orangepi@orangepi:~$ gec --version
gcc (Ubuntu 9.4.0-1ubuntu1~20.04.1) 9.4.0
Copyright (C) 2019 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 the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c
#Hinclude <stdio.h>
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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) Ubuntu Focal has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.8.10 (default, Nov 14 2022, 12:59:47)
[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>>

Use the Ctrl+D shortcut 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 Focal does not install Java compilation tools and operating environment by
default

a. You can use the following command to install 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
openjdk 17.0.2 2022-01-18
OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)
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OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Write the 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!

3.34.4. UbuntuJammy System

1) Ubuntu Jammy is installed with a gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of a.gcc is as follows

orangepi@orangepi:~$ gcc --version
gcc (Ubuntu 11.3.0-1ubuntul~22.04.1) 11.3.0
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 the hello_world.c program in C language

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
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orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Jammy has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.6 (main, May 29 2023, 11:10:38) [GCC 11.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>>

Use the Ctrl+D shortcut 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 install Java compilation tools and operating environment 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 the 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!");
}
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d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3. 35. The method of uploading files to the Linux system of the

development board

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

3.35.1.1. How to upload files using the scp command

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

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

manual

test@test:~$ man scp

www.orangepi.org 238 www.xunlong.tv


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

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

3.35.1.2. How to upload files using filezilla

1) First install filezilla in Ubuntu PC
test@test:~$ sudo apt install -y filezilla

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

3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty

Filezilla - o x

;SZiiHF} FIR(E) BE(V) fFRI() FRSHE((S) BEMB) FEEIH)

=z~ FEEE omn ! =T Qo8
| EAUH): BF&(L): (W) wO(P): REEEQ | -
|
Bz v
|

=

b bin

> boot

cdrom

| xfrg A Xtk xfrEm i
| lib32 HE 202211506
|7 libe4 =3 202252085 09~

libx32 HF 202211506

lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A

media ZE 2022812503
(E mnt Bx 20224F08H09- REEENEARSS
| opt EES 202211506
| ™ proc B 2022412503
| root BF 2022412503
|® run 5= 2022512503
EM\.V*A:#H%/\\EI%, *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 figure below
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FileZilla = i 8
3.Password: orangepi 5_Click Quick Connect
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# v 8E]EE Ot O T 4 »8
£ | 1921681100 | ﬁF‘%(U):lmnt |§E(W): ﬁD(P):lzz | thEEEQ | -

2.Usemame 4.Port number 22

1.IP address

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

BfEEE?

11481k Filezilla iR {XERBIS?
MR FilezZilla iDEEHR, ERFilezils EEMERLETERARAEE,
FERFE®(0)

FEIEEEFHSEEV

EFE(M):

BRENTB(R):
FTEE-ERAEEME! BEIZENER.

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

REXHRER x
@ FEsEsEIEERARS. FEREIRSSHECH

WA TS,

R

4l

HERE®

B

B
[Blezeezzn. sermmmrzre

I

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

development board linux file system on the right side of the filezilla software
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sftp://root@192.168.31.11 - FileZilla = & =
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8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the Ubuntu PC on the left side
of the filezilla software, then click the right mouse button, and then click the upload

option to start uploading the file to the development board.

sftp://root@192.168.31.11 - Filezilla = X
XHHF) #E(E) TE(V) RN BSEG HEE 23
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7 JEE"/home/orangepi"BY B RFIE. ..
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9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded files

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

3.35.2. How to upload files to the development board Linux system in
Windows PC

3.35.2.1. How to upload files using filezilla

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

the download link is as follows

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

Home
FileZilla

Friezidro o088

Downlcad
Documentat
FileZilla Pro s . " .
[+ el r
S Download FileZilla| Client 'fo Windows (64bit x86)
YET e iatest stabie versian of FlleZlla Cilent 15 3.62.2
‘Community Please select the file appropriate for your platform belaw.

wiki © Windows (64bit x86) £&
e bl
Download Jr "
FileZilla Client click here to down-

This Installer may Include bundled effers. Check below far more optons.

The 6abit versi daws 5.1, 10 and 11 are supported.

= Show additional downioad options

Other projects

Please select your edition of FileZilla Client
Filezilla  FIZNa = piiezilla pro  FlleZilla Pro
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 S3 = = Yes Yes
Backblaze B2 - = Yes Yes
Dropbox - 2 Yes Yes
Microsoft OneDrive - - Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage - - Yes Yes
Microsoft Azure Blob + File Storage - = Yes Yes
WebDAV - = Yes Yes
OpenStack Swift - - Yes Yes
Box = - Yes Yes
Site Manager synchronization = = Yes Yes
Command-line interface - - & Yes
Batch transfers - - 5 Yes
Then select here to downl m
e
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2) The downloaded installation package is as follows, and then double-click to install

directly
FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the following installation
interface, and then select Next>
E. -7 “lient 3.62.2 Se

Optional Offer
Flease consider this optional offer. E

@ Download the Brave browser today

Join over 50 milion people monthly using this secure, fast private browser

+ Load pages 3x to 6x faster
o Use 33% less memory and save battery life
« Automatically block YouTube video ads

+ Earn rewards for viewing privacy-respecting ads @ b rave

‘fes, install the Brave browser and I accept Brave's Terms
of Use and Privacy Policy. Please note that FileZilla is not
affiliated with Brave.

Privacy Policy Terms of Lise

() Accept (® Dedline

< Back Next = Cancel

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

site on the right is empty
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ZHHF) RERE BEV) W80 RBE8EG #EE) 8EH
E-aNS|ORO WL FAoS
00 | BAEU: | =B ROP: ] -
A | C\Usersitest v
= Am ~
-
. W ke
5 €
AR P ] BEBR BB XA WHESE  RESH R FEE/E
i 2022/12/3 20:06:..
L2 2022/11/6 0:23:28 o
X 202211119 1:30:.. B .
L] - 2022/12/315:40:...
b2 2022/12/2 19:4T:...
i 2022/12/3 20:05:...
s 2022/11/6 0:23:28
Sz 20221116 0:2328
R 2022(12/3 2006:...
X% 2022/11/6 0:23:28
X 2022/12/3 19:41:..
| p-do 3 20197127 17:14:...
it 2022/11/6 0:25:57 <
114524 11 27 MBS, KhSit: 8,003,604 FT s,
BEE/sEE Al S Xh ERE BT
MR | (el AR
O wps = @@

4) The method of connecting the development board is shown in the figure below:

FileZilla = i 8
0 7 3.Password: orangepi 5_Click Quick Connect
MHF) fREB(E) ETHEN R RSH(G) HE6) FEHH
# v [5E3% Ok = & &8
£ | 1921681100 | lﬁF‘%(U):lrnot |E§ﬁ—“;(w): ﬁD(P):lzz | pEEEQ | -

‘

1.IP address S asmas 4.Port number 22

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

SERE FileZilla REEEE?
WEiF FileZila ITEETE, EE FleZils EEFEELESERENERE.
O EhrEn(0)
O FEIERGrnEEm

F(M):

s

4 BREAEBR):
FEE—BEATERS! EFEOSIEE.

#RE(0) g

6) Then select Always trust this host, and click OK
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0 RS TR ST
.
AR
E = 192.168.31.11:22
i LR ssh-ed25519 255
1 s SHA256:cHNLI yEfdRQc wiw
H
i a
3 NEFF(A)
i &= T
i S R

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

development board linux file system on the right side of the filezilla software

o The directory structure of the Linux file system of the development board

=HE ST AR e B
2022/12/3 18:57:... Sk Sl SritsE SR L RS
2022/12/3 18:57:...

2022/12/3 18:57:.. p-c2 3 2022/12/3 16.. drwx------  root root

el 202211711 1:48: -4 2022/12/3 4:.. t
i 2022/12/3 18:55:.. 3 2022112/3 5t t
poale 2022/12/3 0:17:04 p-o = 2022/12/3 16 t
-2 202211113 0514s., 793 BASH HIS.. 2022/12/3 18, t
= 2022/12/3 19:57:., 3,523 BASHRC .. 2022/12/3 4... t
b2 2022/11/26 19:2... 0 DESKTOP.. 2022/12/3 4 *
s 2022/12/2 20:06. 1375 VIMINFO .. 2022/12/3 17. t
= 219127 17:14:.. 169 WGET-HS.. 2022/12/316.. t
b3 2022/12/3 18:55:., 55 XAUTHOR.. 2022/12/3 18. t
podtz 2022/1110 10:3... 3979 ZSHRC ¥ 2022/12/3 5i  ~rwrr—r-- reot roat
s 2022/11/6 16:20:.. v

3 it W 1 AER, Al 174483865 FT 7N 4 BB, FSH: 0894 FF

BER/SE Ah EEwE *h EES BE

SR | St | mhies

A3 vF:s e

8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the Windows PC on the left
side of the filezilla software, then click the right mouse button, and then click the upload
option to start uploading the file to the development board.
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[A s#tp//root@192.168.31.11 - FileZilla - o x
ZHE) RERE FEY) 600 ESHO BZE) #0H)

- EFEEoRO v FTaos

HUH): [ stpr/192:168.31.] FEEU) [root | zmou: [eeeeneee | woe: [ | | mesmo |-

& Connected to 192.168.31.11 ~
s

=

s .
s B M

NES ThER XEEE | BERK e wEEE
SR & iz 2022/12/2 16,
i 2022/11/11 1:48:... S 2022/12/3 4

St 2022/12/3 18:55:m

Gl e o 2022/12/3 5.

EAEZN ot 2022/12/3 0:17:04 s 2022712/ 16
s 2022/11/13 0:14i 793 BASH_HIS.. 2022/12/3 18.
ﬂiﬁ?} = 2022/122 1957 3,525 BASHRC.. 20221243 4.
i) i 2022/11/26 1920 0 DESKTOP.. 2022/12/3 4:
HRERQ) bt 2022/12/5 20062 o 1375 VIMINFO ... 2022/12/317.. root root
SEEESHEAY) s 20197127 AT VA (] wget-hsts 160 WGET-HS.. 2022/12/3 16. oot root
REFE s 2022/12/3 18:55... ] Xauthority 55 XAUTHOR.. 2022/12/3 18.. oot roct
St 2022/11/10 10:3.. [ zshre 3979 ZSHRCITH 2022/12/3 5. oot root
#E20) prc=3 2022/11/6 16:20.... =
- =ER) =
o 7 AT A NER. AN 0804 T
EEEmm BE SRR T HER B

FUBABTSEIY | SRR ALDEUEE
DO na= L

9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded files

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

go into details here

3. 36. Instructions for using the switch logo

1) By default, the switch logo will only be displayed in the desktop version of the system

2) Set the bootlogo variable to false in /boot/orangepiEnv.txt to turn off the switch logo

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
verbosity=1
bootlogo=false

3) Set the bootlogo variable to true in /boot/orangepiEnv.txt to enable the switch logo

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1

bootlogo=true
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4) The location of the boot logo image in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

5) After replacing the boot logo picture, you need to run the following command to take
effect

orangepi@orangepi:~$ sudo update-initramfs -u

3. 37. How to shut down and restart the development board

1) During the running of the Linux system, if the power is directly unplugged, the file
system may lose some data. It is recommended to use the poweroff command to shut
down the Linux system of the development board before power off, and then unplug the

power

orangepi@orangepi:~$ sudo poweroff

Note that after the development board is turned off, the power supply needs to
be re-plugged to turn it on.

2) Use the reboot command to restart the Linux system on the development board

orangepi@orangepi:~$ sudo reboot
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4. Linux SDK——orangepi-build instruction

4.1. Compilation system requirements

The Linux SDK, orangepi-build, only supports running on X64 computers with
Ubuntu 22.04 installed, so before downloading orangepi-build, please make sure that the
Ubuntu version installed on your computer is Ubuntu 22.04. The command to check the
Ubuntu version installed on the computer is as follows. If the Release field does not
display 22.04, it means that the current Ubuntu version 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 there is no computer with
Ubuntu 22.04 installed, you can consider using VirtualBox or VMware to install an
Ubuntu 22.04 virtual machine in the Windows system. But please note, do not compile
orangepi-build on the WSL virtual machine, because orangepi-build has not been tested
in the WSL virtual machine, so it cannot be guaranteed that orangepi-build can be used

normally in WSL, and please do not compile it on the Linux system of the development
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board Use orangepi-build in. The download address of the installation image of Ubuntu
22.04 amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04-desktop-amd64.iso

4. 2. Getthe source code of linux sdk

4.2.1. Download orangepi-build from github

The linux sdk refers to the code of orangepi-build. orangepi-build is modified based
on the armbian build system. Using orangepi-build, multiple versions of linux images can

be compiled. Use the following command to download the orangepi-build code:

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git -b next

Note that the development board using the H618 Soc needs to download the
source code of the next branch of orangepi-build. The above git clone command

needs to specify the branch of the orangepi-build source code as next.

& orangepi-xunlong / orangepi-build ' Public X unpin . @ur
<> Code (® Issues 6 1% Pull requests 1 Q) Discussions () Actions [ Projects [ wiki @ Security |~ Insights 83 Seti
¥ 2branches  © 0 tags Gotofle | Addfile~ [EESHEINS
Switch branches/tags X
behind main. 1% Contribute ~

[ th or create a branch...

Branches mgs Need to switch to next 69dd359 4 daysago (D) 222 commits
main default

Update for Orange Pi 5 v1.0.2 4 days ago

v next
T Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
M LICENSE First Commit 2 years ago
[ README.md Support orangepi3 next branch 8 months ago
M buildsh Bump to next branch 9 months ago

Downloading the orangepi-build code through the git clone command does not
require entering the user name and password of the github account (the same is true

for downloading other codes in this manual), if the Ubuntu PC prompts the user to
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enter the github account after entering the git clone command The name and
password are usually entered incorrectly in the address of the orangepi-build
warehouse behind the git clone. Please check the spelling of the command carefully,
instead of thinking that we forgot to provide the username and password of the

github account.

The u-boot and linux kernel versions currently used by the H618 series development

boards are as follows:

branch u-boot version Linux kernel version
current u-boot v2018.05 linux5.4
next u-boot v2021.07 linux6.1

The branch mentioned here is not the same thing as the branch of the
orangepi-build source code, please do not confuse it. This branch is mainly used to
distinguish different kernel source code versions.

We currently define the linux5.4 bsp kernel provided by Allwinner as the

current branch. The latest linux6.1 LTS kernel is defined as the next branch.

After orangepi-build is downloaded, it will contain the following files and folders:

a. build.sh: Compile the startup script

b. external: Contains the configuration files needed to compile the image, specific
scripts, and the source code of 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 downloaded the code of orangepi-build from github, after downloading,
you may find that orangepi-build does not contain the source code of u-boot and
linux kernel, nor does u-boot and linux kernel need to use cross-compilation tools
Chain, this is normal, because these things are stored in other separate github
warehouses or some servers (the addresses will be detailed below). orangepi-build
will specify the address of u-boot, linux kernel and cross-compilation toolchain in

the script and configuration file. When running orangepi-build, when it finds that
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there are no such things locally, it will automatically go to the corresponding place

to download them.

4. 2. 2. Download the cross-compilation toolchain

When orangepi-build runs for the first time, it will automatically download the
cross-compilation toolchain and put it in the toolchains folder. Every time you run the
build.sh script of orangepi-build, it will check whether the cross-compilation toolchain in
toolchains exists. If If it does not exist, the download will be restarted, if it exists, it will

be used directly, and the download will not be repeated.

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 llnux tar.xz: 24, 9M1B [14. 4M1B/s]

1 downloading using http(s) network [ gcc
#e30eec 17MiB/33Mil CN:1 DL: ETA:1s
] Verified [ PGP ]
1 decompress
.. ] 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 48!(115/4°Mlﬁ CN:1 DL:
] Verified [ PGP ]
] decompresslng
.. ] gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux.t 8.8MiB [13.0MiB/s]
] downloading using http(s) network [ -linaro-4.9 )1-x86_64
#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-linux-
#42€728 104MiB/104MiB CN:1 DL:
] Verified [ MD5 ]
] 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
#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] 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 251M18 [13.7MiB/s]
] downloading using http(s) network [ -arm-9.2-20 3arch64-none-lir
#88b441 268MiB/269MiB CN:1 DL:
] Verified [ MD5
g

The mirror URL of the cross-compilation toolchain in China is the open source

software mirror site of armbian University:

https://imola.armbian.com/dl/_toolchain/

After the toolchains are downloaded, it will contain multiple versions of the

cross-compilation toolchain:

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
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
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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 H618 Linux kernel source code
is:

a. linux5.4

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu
b. linux6.1
gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

The cross-compilation toolchain used to compile the H618 u-boot source code is:
a. v2018.05

gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
b. v2021.07

gce-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

4. 2. 3. orangepi-build complete directory structure description
1) The orangepi-build repository does not contain the source code of the linux kernel,
u-boot, and cross-compilation toolchain after downloading. The source code of the linux
kernel and u-boot is stored in an independent git repository
a. The git warehouse where the linux kernel source code is stored is as follows, pay
attention to switch the branch of the linux-orangepi warehouse to
a) Linux5.4
https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.4-sun50iw9
b) Linux6.1

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-6.1-sun50iw9

b. The git warehouse where the u-boot source code is stored is as follows, pay
attention to switch the branch of the u-boot-orangepi warehouse to
a) v2018.05
https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-h618
b) v2021.07
https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2021.07-sunxi
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2) When orangepi-build runs for the first time, it will download the cross-compilation
toolchain, u-boot and linux kernel source code. After successfully compiling a linux
image, the files and folders that can be seen in orangepi-build are:

a. build.sh: Compile the startup script

b. external: Contains the configuration files needed for compiling the image,
scripts for specific functions, and the source code of some programs. The rootfs
compressed package cached during the compiling process is also stored in
external
kernel: Store the source code of the linux kernel
LICENSE: GPL 2 license file
README.md: orangepi-build documentation

output: Store compiled u-boot, linux and other deb packages, compilation logs,

I R

and compiled images and other files
g. scripts: General script for compiling linux images
h. toolchains: Store the cross-compilation toolchain
i. u-boot: Store the source code of u-boot
j. userpatches: Store the configuration files needed to compile the script
test@test:~/orangepi-build$ Is
build.sh external kernel LICENSE output README.md scripts toolchains|

u-boot wuserpatches

4.3. Compile u-boot

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package, then press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board
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| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWS859A eMMC USB3
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 CBE SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then select the branch type of u-boot
a. The current branch will compile the u-boot v2018.05 code that needs to be used
in the linux5.4 image
b. The next branch will compile the u-boot v2021.07 version code that needs to be

used in the linux6.1 image

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support

next Use the latest kernel

5) Then it will start to compile u-boot, and part of the information prompted when
compiling the next branch is as follows:
a. u-boot source code version

[ 0.k. ] Compiling u-boot [ v2021.07 ]

b. The version of the cross-compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 11 |

c. Path to the generated u-boot deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the generated u-boot deb package

[ 0.k. ] File name [ linux-u-boot-next-orangepizero3 x.x.x_armo64.deb |

e. Compilation time

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, 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=orangepizero3
BRANCH=next BUILD OPT=u-boot ]

6) View the u-boot deb package generated by compilation
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test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-next-orangepizero3 x.x.x_armé64.deb

7) When the orangepi-bulid compilation system compiles the u-boot source code, it will
first synchronize the u-boot source code with the u-boot source code of the github server,
so 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 (This function needs to be fully compiled once
u-boot, otherwise it will prompt that the source code of u-boot cannot be found),
otherwise the changes made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"

test@test:~/orangepi-build$ vim userpatches/config-default.conf

8) When debugging u-boot code, you can use the following method to update u-boot in
the linux image for testing
a. First upload the compiled u-boot deb package to the linux system of the
development board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-next-orangepizero3_x.x.x_armé64.deb root@192.168.1.xxx:/root

b. Install the new u-boot deb package just uploaded

orangepi@orangepi:~$ sudo dpkg -i linux-u-boot-next-orangepizero3 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/eMMC|

< [K <Cancel>
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e. After pressing the Enter key, a Warning will pop up first

eMMC and USB Orange Pi installer v3.0.0

m LT ' O T T T O T N R |
# # # w4 # "##'m # # #'m # m" !
#'## # # #ooom" # #m# # ##m#EH ™
# O#E" AmmE # m# ## # # HEH #
# # # ## # ## mm#Emm # # O "mom”

This script will update the bootloader on SD/eMMC. Continue?

T > <ho >

f.  Press the Enter key again to start updating u-boot, and the following information

will be displayed after the update

Writing bootloader

Done.

< LK >

g. Then you can restart the development board to test whether the modification of
u-boot takes effect

4.4. Compile the linux kernel

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package, 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

3) Then you will be prompted whether you need to display the kernel configuration

interface. If you do not need to modify the kernel configuration, select the first one. If
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you need to modify the kernel configuration, select the second one.

| Choose an option |

Select the kernel configuration.

Do not change the kernel configuration

Show a kernel configuration menu before compilation

4) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWS859A eMMC USB3
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 CBE SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

5) Then select the branch type of the kernel source code
a. current branch will compile linux5.4 kernel source code

b. The next branch will compile the linux6.1 kernel source code

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support

next Use the latest kernel

6) If you choose to display the kernel configuration menu (the second option) in step 3),
the kernel configuration interface opened by make menuconfig will pop up. At this time,
you can directly modify the kernel configuration, save and exit after modification. Yes,

after exiting, it will start compiling the kernel source code.
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Linux/arm64 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

[ B General setup --->
Platform selection --->
Kernel Features --->
Boot options --->
Power management options --->
CPU Power Management --->
[ ] virtualization ----
-*- ARM64 Accelerated Cryptographic Algorithms --->
General architecture-dependent options --->
[*] Enable loadable module support --->
-*- Epable the block layer --->
Executable file formats --->
Memory Management options --->
[*] Networking support --->
Device Drivers --->
File systems --->
Security options --->

v(+)

< Exit > < Help > < Save > < Load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to 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, which can

permanently disable this function
c. If the following error is displayed when compiling the kernel, it is because the
terminal interface of the Ubuntu PC is too small to display the make menuconfig
interface. Please maximize the terminal of the Ubuntu PC 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 Lines 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
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7) Part of the information prompted when compiling the next branch kernel source code
is as follows:

a. The version of the linux kernel source code

[ 0.k. ] Compiling current kernel [ 6.1.31 ]

b. The version of the cross-compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gee 11 |

c. The configuration file used by the kernel by default and the path where it is

stored are as follows

[ 0.k. ] Using kernel config file

[ orangepi-build/external/config/kernel/linux-6.1-sunS0iw9-next.config |

d. The path of the deb package related to the kernel generated by compiling

[ 0.k. ] Target directory [ output/debs/ |

e. The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-next-sun50iw9_x.x.x_arm64.deb ]

f.  The time used for compilation
[ 0.k. ] Runtime [ 10 min ]

g. Finally, the compilation command to repeatedly compile the kernel selected last
time will be displayed. Use the following command to start compiling the kernel
source code directly without selecting through the graphical interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepizero3
BRANCH=next BUILD OPT=kernel KERNEL_ CONFIGURE=no |

8) View the deb package related to the kernel generated by compilation
a. linux-dtb-next-sun50iw9_x.x.x_armé64.deb Contains dtb files used by the
kernel
b. linux-headers-next-sun50iw9 x.x.x_armé4.deb Include kernel headers
c. linux-image-next-sunS0iw9_x.x.x_armé64.deb Contains kernel images and

kernel modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-next-sun50iw9_x.x.x armé64.deb

output/debs/linux-headers-next-sun50iw9 x.x.x_arm64.deb

output/debs/linux-image-next-sun50iw9_x.x.x armé64.deb

9) When the orangepi-bulid compilation system compiles the linux kernel source code, it
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first synchronizes the linux kernel source code with the linux kernel source code of the
github server, so if you want to modify the linux kernel source code, you first need to turn
off the update function of the source code (the linux kernel needs to be fully compiled
once This function can only be turned off after the source code, otherwise it will
prompt that the source code of the linux kernel cannot be found), otherwise the
changes made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

10) If the kernel has been modified, the following method can be used to update the
kernel and kernel modules of the development board linux system
a. Upload the deb package of the compiled linux kernel to the linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \

linux-image-next-sunS0iw9_x.x.x_armo64.deb root@192.168.1.xxx:/root

b. Install the deb package of the new linux kernel just uploaded

orangepi@orangepi:~$ sudo dpkg -i linux-image-next-sun50iw9_x.x.x_armé64.deb

c. Then restart the development board, and then check whether the kernel-related

modifications have taken effect

orangepi@orangepi:~$ sudo reboot

4.5. Compile rootfs

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) 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
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3) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWS859A eMMC USB3
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 CBE SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then select the branch type of the kernel source code, the type of rootfs maintained by
different versions of the kernel source code is different
a. The current branch can see debianl1, ubuntu20.04, ubuntu22.04 three options

b. The next branch can see debianl1, debian12, ubuntu22.04 three options

{ Choose an option |

Select the target kernel branch

current Recommended. Come with best support

next Use the latest kernel

5) Then select the type of rootfs

| Choose a release package base |

Select the target 0S release package base

bookworm Debian 12 Bookworm

bullseye Debian 11 Bullseye
jammy Ubuntu jammy 22.04 LTS

6) Then select the type of image
a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a mirror image with a desktop,

which is relatively large

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

7) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal

version will be much less than that of the Standard version (please do not choose the
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Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

{ Choose an option |
Select the target image type.

Standard image with console interface
Minimal image with console interface

8) If you are compiling the image of the desktop version, you also need to select 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

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the
Enter key to skip directly here.

| 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 Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

9) Then it will start to compile rootfs, and some information prompted during

compilation is explained as follows
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a. The type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for bullseye ]

b. The storage path of the compiled rootfs compressed package

[ 0.k. ] Target directory [ orangepi-build/external/cache/rootfs ]

c. The name of the rootfs compressed package generated by compilation
[ 0.k. ] File name [ bullseye-xfce-arm64.5250ec7002de9e81a41de16911f89721.tar.1z4 |

10) View the rootfs compressed package generated by compilation
a. bullseye-xfce-arm64.5250ec7002de9e81a41del169f1f89721.tar.1z4 is the rootfs
compressed package, the meaning of each field of the name is
a) bullseye indicates the type of linux distribution of rootfs
b) xfce means rootfs is the type of desktop version, if it is cli, it means the type
of server version
c) arm64 represents the architecture type of rootfs
d) 25250ec7002de9e81a41de169f1f89721 is the MDS5 hash value generated by
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
generate Determine whether rootfs needs to be recompiled
b. bullseye-xfce-arm64.5250ec7002de9e81a41del169f1f89721.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
bullseye-xfce-arm64.5250ec7002de9e81a41de169f1£89721 .tar.1z4
bullseye-xfce-arm64.5250ec7002de9e81a41de169f1£89721 .tar.lz4.current
bullseye-xfce-arm64.5250ec7002de9e81a41del169f1£89721 .tar.1z4.list

11) If the required rootfs already exists under external/cache/rootfs, then compiling
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to find out whether it
has If there is rootfs available in the cache, use it directly, which can save a lot of

download and compilation time

4.6. Compile linux image

1) Run the build.sh script, remember to add sudo permission
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test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing, 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

3) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWS859A eMMC USB3
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 CBE SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then select the branch type of the kernel source code, the type of rootfs maintained by
different versions of the kernel source code is different
a. The current branch can see debianl 1, ubuntu20.04, ubuntu22.04 three options

b. The next branch can see debianl1, debian12, ubuntu22.04 three options

| Choose an option |

Select the target kernel branch

current Recommended. Come with best support
next Use the latest kernel

5) If you select the next branch, you will be prompted to select the size of the memory,
and the current branch does not need to be selected
a. If the purchased development board has a memory size of 1.5GB, please select
the first item
b. If the purchased development board is 1GB or 2GB or 4GB memory size, please

choose the second item
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| Choose an option |

Please choose memory size for orangepizero3.

1500MB 1.5 GB Memory

Others 1/2/4 GB Memory

6) Then select the type of rootfs

| Choose a release package base |

Select the target 0S release package base

bookworm Debian 12 Bookworm

bullseye Debian 11 Bullseye
jammy Ubuntu jammy 22.04 LTS

7) Then select the type of image
a. Image with console interface (server) Indicates the image of the server
version, which is relatively small
b. Image with desktop environment Indicates a mirror image with a desktop,

which is relatively large

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

8) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

9) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently only XFCE is maintained, so please select the XFCE

type desktop
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{ Choose a desktop environment |
Select the default desktop environment to bundle with this image

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the

Enter key to skip directly here.

| 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 Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

10) Then it will start to compile the linux image. The general process of compilation is as

follows
a. Initialize the compilation environment of Ubuntu PC and install the software
packages required for the compilation process
b. Download the source code of u-boot and linux kernel (if cached, only update the
code)
c. Compile u-boot source code and generate u-boot deb package
d. Compile the linux source code and generate linux-related deb packages
e. Make the deb package of linux firmware
f. Make the deb package of the orangepi-config tool
g. Create a deb package supported by the board
h. If you are compiling the desktop image, you will also create desktop-related deb

www.orangepi.org 266 www.xunlong.tv


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

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

packages

1. Check whether the rootfs has been cached, if not, recreate the rootfs, if it has been
cached, directly decompress and use

j. Install the previously generated deb package into rootfs

k. Make some specific settings for different development boards and different types
of images, such as pre-installing additional software packages, modifying system
configuration, etc.

1. Then make an image file and format the partition, the default type is ext4

m. Then copy the configured rootfs to the mirrored partition

n. Then update initramfs

o. Finally, write the bin file of u-boot into the image through the dd command

11) After compiling the image, the following information will be prompted

a. The storage path of the compiled image

[ 0.k. ] Done building
[ output/images/orangepizero3_x.x.x_debian_bullseye linux6.1.xx_xfce_ desktop/ora

ngepizero3_x.x.x_debian_bullseye linux6.1.xx_xfce desktop.img |

b. Compilation time

[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, and use the following command to
start compiling the image directly without selecting through the graphical

interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepizero3
BRANCH=next BUILD OPT=image RELEASE=bullseye BUILD MINIMAL=no
BUILD DESKTOP=no KERNEL_CONFIGURE=yes |
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S. Instructions for using the Orange Pi OS Arch system

5. 1. Orange Pi OS Arch system function adaptation

Function OPi OS Arch
HDMI video OK
HDMI audio OK

USB2.0x 3 OK

TF card start OK
Gigabit Ethernet OK
Infrared receiver OK
WiFi OK
Bluetooth OK
headphone audio OK
led lights OK
26pin GPIO OK
26pin 12C OK
26pin SPI1 OK
26pin UART OK
PWM OK
Temperature Sensor OK
hardware watchdog OK
Mali GPU NO
video codec NO

TV-OUT NO

5. 2. Orange Pi OS Arch System User Guide Instructions

First of all, please note that the OPi OS Arch system does not have a default orangepi
user and password, so after burning and starting the system, it is impossible to log in
remotely through the serial port and ssh directly (not even the root user). This is different
from Ubuntu and Debian systems.

When the OPi OS Arch system starts for the first time, it needs to be connected to an
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HDMI display, and then initialize the system settings through the user wizard (including
creating a new user name and setting a password). The setup steps of the User Wizard are
as follows:

a) After burning the system for the first time and enter the desktop, you will see the

user wizard program shown in the figure below

‘Orangepi O Linux Setup Program

Welcome to Orangepi OS Linux (rolling) setup

& [ M@ O orangepiostnixserup.. = @ @O "BR cem

b) First you need to choose the desired language

‘Orangepi O Linux Setup Program

Welcome to Orangepi OS Linux (rolling) setup

O TIM@® O orangepiostinusenp.. - O BOs PN% cem
c) After selecting the language, the user guide will immediately switch to the

corresponding language interface, such as the Chinese display as shown below
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& M@ [ oungepiostnxEHE e @ @O "BE® cem

d) Then select the area

& M@ [ oungepiostnxEHE e @ @O "BE® cem

e) Then select the keyboard model
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& M@ - omngepostnaEREs L @ @O "BE® cem

f) Then create a new user name and set a password

& M@ - omngepostnaEREs @ BO3 "BR cem

g) Then make sure that there is no problem with the selection, and then click the
install button
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& M@ [ oungepiostnxEHE 5 © BO3 "EE cem

h) Then wait for the installation to complete

Orange Pi 05 has multimedia support and supports multi-core CPUs. it supports.
installatic d itis highly compatible with
open-source graphics drivers.

& M@ [ oungepiostnxEHE i © QO3 GRT eem
1) After the installation is complete, you need to click the Finish button to restart the

system
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G H M@ [ ommepostngnEn r © B O3 00 oo

j) After restarting, the Orange Pi Hello program will be started automatically. At this
time, you need to remove the check status in the lower right corner when starting up.
Otherwise, you need to manually close the Orange Pi Hello program every time you start
it.

@ m o

¥%33EZIOrange Pi OS! #3810
Orange Pi 05/ Orange PIE TS S HIFRBI R, Th
Orange PiRFUFF &R, SEBBLIRAEPCE{HOrange @ &
PiOSRME. THEIIEERSMANNETBOrange Pi OSLLR =T i)
Orange PifIEXEE.,

#50range Pi OSEERGEREFOBRINIE, Gl
TRBE SRR ORI, WERINAFRE—ED
HEFFOrange Pi 0S5,

a 364250611 (E3#) 609643839 (2#)
592292216 (E#) 727348445
QQRf 592286100 ()

AWHFN: zhao steven@263.net  MEHIALE: 0755-26765483 (%M 0755-26765674 FatRn (@]

O H @@ O omgerielo ) ] © BO3 "RE" omngepi

At this point, you can use the newly created user name and password to log in to the
OPi OS system through the serial port or ssh.
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5.3. How to set DT overlays

The multiplexing functions such as I2C/SPI/UART/PWM in the 26pin of the
development board are closed by default in the dts of the kernel, and the corresponding
DT overlays need to be manually opened to use.

The method of opening DT overlays in OPi OS Arch system is as follows:

1) First open the /boot/extlinux/extlinux.conf configuration file

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

2) Then open the corresponding configuration by adding FDTOVERLAYS
/dtbs/allwinner/overlay/xxx.dtbo in /boot/extlinux/extlinux.conf

Note that xxx.dtbo in FDTOVERLAYS /dtbs/allwinner/overlay/xxx.dtbo needs

to be replaced with the specific dtbo configuration, please do not copy it.

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

KERNEL /Image

FDT /dtbs/allwinner/sun50i-h616-orangepi-zero3.dtb

FDTOVERLAYS /dtbs/allwinner/overlay/xxx.dtbo #Configuration that needs to|
be added

3) The storage path of xxx.dtbo in the OPi OS Arch image is as follows, please note that
not all dtbos under this path can be used.

boot/dtbs/allwinner/overlay/

4) The DT overlays configuration that can be used by the development board is as

follows
Features on the development board Corresponding DT overlays
configuration
26pin - spil sun50i-h616-spil-cs1-spidev.dtbo
26pin - i2¢3 sun50i-h616-ph-i2c3.dtbo
26pin - uarts sun50i-h616-ph-uartS.dtbo
26pin - pwm12 sun50i-h616-ph-pwm12.dtbo
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26pin - pwm34 sun50i-h616-ph-pwm34.dtbo
Disable uart) debug serial port sun50i-h616-disable-uart(.dtbo
turn off the led lights sun50i-h616-disable-leds.dtbo
Set the type-c usb0 interface to host sun50i-h616-usb0-host.dtbo
mode

5) If you need to open multiple configurations at the same time, just add the paths of
multiple configurations directly behind FDTOVERLAYS. For example, the

configurations to open i2¢3 and uart5 at the same time are as follows

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi
KERNEL /Image

FDT /dtbs/allwinner/sun50i-h616-orangepi-zero3.dtb

FDTOVERLAYS /dtbs/allwinner/overlay/sun50i-h616-ph-i2¢3.dtbo /dtbs/allwinner/overlay/sun50i-h616-ph-uart5.dtbo

6) After setting, you need to restart the system to make the configuration take effect

[orangepi@orangepi-pc ~]$ sudo reboot

5.4. How to install the software

Use the pacman package management tool to install software that is not in OPi OS.
For example, the command to install the vim editor is as follows. If you want to install
other software, you only need to replace vim with the package name of the software you

want to install.

[orangepi@orangepi-pc ~]$ sudo pacman -Syy vim

6. Android 12 TV system instructions

6. 1. Supported Android versions

Android version kernel version
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Android 12 TV version linux5.4
6. 2. Android 12 TV function adaptation
Function Android12
HDMI Video OK
HDMI Audio OK
USB2.0x 3 OK
TFcard boot OK
network card OK
infrared OK
WIFI OK
WIFTI hotsport OK
Bluetooth OK
BLE Bluetooth OK
headphone audio OK
TV-OUT OK
USB camera OK
LED light OK
Temperature Sensor OK
Mali GPU OK
video codec OK

6. 3. Onboard LED light display instructions

Green Light Red Light
u-boot startup phase Off Bright
The kernel boots into the Bright Off
system

6.4. Android method to return to the previous interface

1) We generally use the mouse and keyboard to control the Android system of the

development board. When entering certain interfaces and need to return to the previous
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interface or desktop, we can only return through the right mouse button, and the

keyboard cannot return.

2) If you have purchased the infrared remote control (other remote control does not work)
and the expansion board that match the development board, after inserting the expansion
board into the development board, you can return to the previous menu through the return
key in the remote control. The position of the return key is shown in the figure below

shown:

range Pi

6.5. How to use ADB

6. 5. 1. Use network connection adb debugging

Using the network adb does not require a USB Type C interface data cable to
connect the computer and the development board, but to communicate through the
network, so first make sure that the wired or wireless network of the development
board has been connected, and then obtain the IP address of the development board,

and then to use.

1) Make sure that the service.adb.tep.port of the Android system is set to port number
5555

apollo-p2:/ # getprop | grep "adb.tcp"

[service.adb.tcp.port]: [5555]

2) If service.adb.tcp.port is not set, you can use the following command to set the port

number of network adb in the serial port

‘apollo—pZ:/ # setprop service.adb.tcp.port 5555
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apollo-p2:/ # stop adbd
apollo-p2:/ # start adbd

3) Install adb tool on Ubuntu PC

test@test:~$ sudo apt-get update

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

4) Then connect network adb on Ubuntu PC

test@test:~$ adb connect 192.168.1.xxx:5555
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
List of devices attached
192.168.1.xxx:5555 device

(It needs to be modified to the IP

5) Then you can log in to the android system through the adb shell on the Ubuntu PC

test@test:~$ adb shell
apollo-p2:/ #

6. 5. 2. Use the data cable to connect to adb debugging
1) Prepare a data cable with USB Type C interface, plug 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 power interface of the development board. In this case, the development board is

powered by the USB interface of the computer, so please make sure that the USB

interface of the computer can provide the most power to drive the development board

range Fi
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2) Install adb tool on Ubuntu PC

test@test:~$ sudo apt-get update

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

3) View the identified ADB device

test@test:~$ adb devices
List of devices attached
4c00146473¢c28651dd0  device

4) Then you can log in to the android system through the adb shell on the Ubuntu PC

test@test:~$ adb shell
apollo-p2:/ $

6. 6. View the method of setting HDMI display resolution

1) First enter Settings

2) Then select Device Preferences

Settings

Bug report

5 Network & Intemet

Bluetooth

Hi o Apps

[] Device Preferences

3) Then select Display & Sound
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Device Preferences

Language

Keyboard

Inputs

Display & Sound

Storage

4) Then select Advanced display settings

Display & Sound

Text scaling
Match content frame rate

Advanced display settings

5) Then select HDMI outpu mode
Advanced display settings

HDMI output mode
Set the default HOMI outp

DMI output standard.

Screen percent

6) Then you can see the list of resolutions supported by the display. At this time, click
the corresponding option to switch to the corresponding resolution. Please note that the
resolutions supported by different monitors may be different. If you connect to a TV, you

will generally see more resolution options than the picture below.
HDMI output mode

AUTO(1080p 60Hz)

720p 60Hz

1080p 50Hz

1080p 60Hz

7) The HDMI output of the development board supports 4K display. When connected to
a 4K TV, you can see the option of 4K resolution
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HDMI output mode

QO 1080 60Hz

4K 24Hz (3840x2160)

4K 25Hz (3840x2160)

4K 30Hz (3840x2160)

4K 24Hz (409

4K 25Hz (4096x2160)

4K 30Hz (4096x2160)

4K 50Hz (3840x2160)

4K 60Hz (3840x2160)

4K 50Hz (4096x2160)

@F (o) (o) (@) (©F far (@) (o} (@) (@

4K 60Hz (4096x2160)

6. 7. HDMI to VGA display test

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

b. A VGA cable and a Micro HDMI male to HDMI female conversion cable

c. A monitor or TV that supports VGA interface

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

6. 8. WI-FI connection method

1) First select Settings

Device

12,

Settings

2) Then select Network & Internet

» Network & Internet

Bluetooth

i Apps

Device Preferences
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3) Then open WI-FI

Network & Internet

4) After turning on WI-FI, you can see the searched signal under Available networks

Network & Internet

Wi-Fi

W DIRECT-ES-HP Laser 136nw
W NETGEAR24-5G

W NETGEARG?

See all

5) After selecting the WI-FI you want to connect to, the password input interface shown

in the figure below will pop up

Enter password for

xunlong_orangepi_5G

q w e r t y u i o p a
a s d f g h j k |

* z X c v b n m ! ? *

2 ©

6) Then use the keyboard to enter the password corresponding to the WI-FI, and then use
the mouse to click the Enter button in the virtual keyboard to start connecting to the
WI-FI
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Enter password for

xunlong_orangepi_5G

7) After the WI-FI connection is successful, the display is as shown in the figure below

Connected successfully

6.9. How to use WI-FI hotspot

1) First, please make sure that the Ethernet port is connected to the network cable and

can access the Internet normally

2) Then select Settings

3) Then select Network & Internet

Network & Internet

Ethemet connected

Bluetooth

B Apps

Device Preferences

4) Then select WIFI hotspot
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Network & Internet

WiFi hotspot

5) Then turn on Hotspot Enable, you can also see the name and password of the
generated hotspot in the figure below, remember them and use them when connecting to
the hotspot (if you need to modify the name and password of the hotspot, you need to
turn oft Hotspot Enable first, before modifying)

WiFi hotspot

Hotspot Enable

Hotspot name
AndroidAP_

Security

Hotspot password
1xBsi926548nkf

6) At this point, you can take out your mobile phone. If everything is normal, you can
find the WIFI hotspot with the same name (here AndroidAP_7132) displayed under the
Hotspot name in the above picture in the WI-FI list searched by the mobile phone. Then
you can click AndroidAP_7132 to connect to the hotspot, and the password can be seen

under the Hotspot password in the above picture

< wE Wi-Fi

Wi-Fi -

v/ xunlong_orangepi a = @
8

AndroidAP_7132 "6

7) After the connection is successful, it will be displayed as shown in the figure below
(the interface of different mobile phones will be different, the specific interface is subject

to the display of your mobile phone). At this point, you can open a webpage on your
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mobile phone to see if you can access the Internet. If you can open the webpage normally,
it means that the WI-FI Hotspot of the development board can be used normally.

{8 Wi-Fi

Wi-Fi

v/ AndroidAP_7132 8 =0

6. 10. How to check the IP address of the Ethernet port

1) First, please make sure that the Gigabit Ethernet port of the development board is

connected to a router or switch

2) Then open Settings

3) Then select Network & Internet

Bug report

Bluetooth

5 Apps

Device Preferences

4) Then you can see the IP address of the development board's wired network port at the

position shown in the figure below
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Connected

rroxy settings

IP settings

PPPoE

6. 11. Bluetooth connection method

1) First select Settings

2) Then select Bluetooth

&) T\lgt.work & Ia?ts;-mm

* Bluetooth
B Apps

[ Device Preferences

3) Then open Bluetooth Enable

Bluetooth

* Bluetooth Enable

{  Pair new device

[cO Paired device management

.r Device name

rangepizers

3 Received files
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4) Then click Pair new device to start scanning the surrounding Bluetooth devices

Bluetooth

* Bluetooth Enable

er03” o other devices

<+ Pair new device

[e0 Paired device management

5) The searched Bluetooth devices will be displayed under Available devices

Bluetooth

EDIFIER Lolli Pods Plus
HONCR 30

Redmi AirDots 3 Pro
#ITH9RedmiN
Greenfit Watch D 86B2

xuebutou

6) Then click the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Bluetooth pairing request Pair

982366

abc, make sur

Cancel

7) The test here is the configuration process of the development board and the Bluetooth
of the Android mobile phone. At this time, the following confirmation interface will pop
up on the mobile phone. After clicking the pairing button on the mobile phone, the
pairing process will start
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E Sorangepizero3& i 15?

HEF B

982366

AR EERRMEIEFCR

WINERZE

BUH

8) After the pairing is complete, open Paired devices and you can see the paired

Bluetooth devices
Bluetooth

* Bluetooth Enable

’\. abe

- Pair new device

9) At this time, you can use the Bluetooth of your mobile phone to send a picture to the
development board. After sending, you can see the following confirmation interface in
the Android system of the development board, and then click Accept to start receiving the

picture sent by the mobile phone.

Accept incoming file? Accept

Cancel

10) The pictures received by the Android system Bluetooth of the development board

can be viewed in Received files

www.orangepi.org 289 www.xunlong.tv


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

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

Bluetooth

* Bluetooth Enable

abc

Pair new device

Paired device management

Received files

6. 12. How to use the USB camera

1) First insert the USB (UVC protocol) camera into the USB interface of the

development board

2) If the USB camera is recognized normally, a corresponding video device node will be

generated under /dev

console:/ # Is /dev/video(
dev/video0

3) Then make sure that the adb connection between the Ubuntu PC and the development
board is normal. For how to use adb, please refer to the instructions in the section on how
to use ADB

4) Download the USB camera test APP in the official tool on the development board data

2 O & [

Ubuntu Image Debian Image Android Image Android Source Code

-

Linux Source code User Manual Official Tools

download page
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BERIS CErans

(O 2020-11-03 14:09  SSEMIIE): Sk

EEL—R | 28w - E451E - Androidi#ifaPP

s Fih e
| ﬂ usbcamera.apk 20M 2020-11-04 13:56
B rootcheck.apk M 2020-11-04 13:48
| ﬂ REFile.2pk 4.4M 2020-11-04 13:48

[ a bledemo.aplk 4.1m 2020-11-04 13:48

5) Then use the adb command to install the USB camera test APP to the Android system,

of course, you can also use the U disk to copy the installation

test@test:~$ adb install usbcamera.apk

6) After installation, you can see the startup icon of the USB camera on the Android
desktop

-+

USB cam™a

7) Then double-click to open the USB camera APP and you can see the output video of
the USB camera

6. 13. Android system ROOT instructions

The Android system released by Orange Pi has been ROOT, you can use the

following method to test.

1) Download rootcheck.apk from the official tool on the development board data
download page
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® © & &

ubuntufg debianf&{§ androidi#{& androidiFi3
linuxigas BEAIA
EFIE B srams
(D 2020-11-03 14:09  SHEHE): AAEH
AEE | 285t - E5TR - AndroidRiEAPP
] =oiEE Fh ExEE
Bl usbcomers.ank 200 2020-11-04 13:56
| [} rootcheck.apk M 2020-11-04 13:48

Bl reeank 4.4M 2020-11-04 13:48

2) Then make sure that the adb connection between the Ubuntu PC and the development
board is normal. For how to use adb, please refer to the instructions in the section on how
to use ADB

3) Then use the adb command to install rootcheck.apk to the Android system, of course,
you can also use the U disk to copy the installation
test@test:~$ adb install rootcheck.apk

4) After installation, you can see the startup icon of the ROOT test tool on the Android
desktop

FileManager Gallery MRece Root Checker

5) The display interface after opening the ROOT test tool for the first time is shown in
the figure below

www.orangepi.org 292 www.xunlong.tv


https://www.bt.cn/new/index.html
https://www.bt.cn/new/index.html
http://www.orangepi.cn/
http://www.xunlong.tv/

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

Root Checker

Root Status

Device Allwinner orangepizero3
0s 12 2022-02-05 (API 31)

CHECK NOW

6) Then you can click CHECK NOW to start checking the ROOT status of the Android
system. After the check, the display is as follows, and you can see that the Android
system has obtained the ROOT permission

Root Checker

Root Status

Device Allwinner orangepizero3
0s 12 2022-02-05 (API 31)

ROOTED

CHECK NOW

6. 14. The method of using MiracastReceiver to cast the mobile

phone screen to the development board

1) First, please make sure that the development board and the mobile phone are
connected to the same WIFI hotspot. For the method of connecting the development
board to WIF]I, please refer to the description in the section of WI-FI connection method

2) Then open the MiracastReceiver application in the Android system of the
development board

MiracastReceiver wiringOP

www.orangepi.org 293 www.xunlong.tv


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

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

3) The interface after MiracastReceiver is opened is as follows

N Miracast
D WiFiDisplay

orangepizero3 waiting for connection

4) Then find the screen projection function in the mobile phone settings. Here we take
the Mi 12S Pro mobile phone as an example. Please research other brands of mobile
phones by yourself. As shown in the figure below, click the button in the red box to open

the screen projection function of the mobile phone

Cast

Cast ]

Demaos

Minimize window

5) After waiting for a while, you can see the searched and connectable devices on the
mobile phone, and then we can select the device corresponding to the development board

to connect
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«—

Cast

Cast
Cast screen contents to an external
monitor

Demos
Casting documents, games, photos, and videos

SPECIAL FEATURES

Select device (1)

O &FRedmiBil

D orangepizero3

Cancel Help

6) Then the selection box shown in the figure below will pop up on the
MiracastReceiver application interface of the development board, here we can select

Accept

Invitation to connect

Accept Decline

7) Then you can see the content of the mobile phone screen on the HDMI screen

connected to the development board
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Beaoemcoo - &

Cast

Cast
(ot sereen contEnts b an enernal c

Demos 5
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SHLCIAL FEATLRES

Minimize window s
Phrtimize the window that's being cast o be atle
wsa Atner faatunes of your phore,

6. 15. 26pin interface GPIO, UART, SPI test

6. 15. 1. 26pin GPIO port test method
1) First open the wiringOP APP on the desktop

Bl

wiringOP

2) Then click the GPIO_TEST button to open the GPIO test interface
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UART_TEST
12C_TEST

SPITEST

3) The GPIO test interface is shown in the figure below. There is a one-to-one
correspondence between the two rows of CheckBox buttons on the left and the 26pin
pins (PC1/PI16/P16/PH10 in the lower left corner are GPIO ports in the 13pin pins).
When the CheckBox button is checked, the corresponding GPIO pin will be set to OUT
mode, and the pin level will be set to high level; when the checkbox is unchecked, the
GPIO pin level will be set to low level; When the GPIO READALL button is pressed,

information such as the wPi number, GPIO mode, and pin level can be obtained.

GPIO READALL

spa3 [
scLa [
pcs (] [ txos
[J rxDS
pce [] [ Pem
res [J
pes J [ pers
[ rcra
mos1.1 (]
miso1 [J [ pez
sck1 [J [0 cea
J pci0 13
pc1 [
Pie [
Pi6 [J
PH10 [}

4) Then click the GPIO READALL button, the output information is as shown in the

figure below:

GPIO READALL

spA3 []
scLa [
pco [J [ xos
[ rxps
pee [ [] Pent
pcs [J
pce J O rois
[ rcr4
most1 [J
miso.1 [J [ ez
scka [ [0 cea
[ pc10
pc1 [
P16 []
Pi6 [J
pH10 [] Y
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5) There are a total of 17 GPIO ports in the 26pin of the development board that can be
used (if you add 4 GPIO ports in the 13pin, then there are 21 in total), and the
following pin No. 7 - corresponding to GPIO is PC9 - corresponding to wPi The serial
number is 2—-—as an example to demonstrate how to set the high and low levels of the
GPIO port. First click the CheckBox button corresponding to pin 7. When the button is

selected, pin 7 will be set to high level. After setting, you can use a multimeter to measure

the voltage value of the pin. If it is 3.3v, it means setting high level success

GPIO READALL

spA3 [
scL3 [J Z
[ rxps
pce [J [ pent
pes [
pce [J [ rcrs
O rcia
most.1 [
misoa [J [ ez
sek1 [J O cer
O pcio
pc1 [

6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is high

GPIO READALL

spAa3 [
scL3 [J
PCY [ mxos
[J rxps
pce [J [ pcnt
pcs [
pce [J [drcis
[ rcr4
most1 []
misoa [J [ pc7
scwka [0 O cea
[ ecio
rc1 [

7) Click the CheckBox button in the figure below again to cancel the check status. Pin 7
will be set 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 is set successfully.
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GPIO READALL

spA.3 [

[J rxp5
pee [ [ pe1n !

pcs O 7 ALTS | 0 [ 13 || 14 |
72 8 15 16 | 0
pcs [] [ rcis | |7 1 0
[ rc14 | 1

mosi1 []
miso.1 (] [ pc7
scik1 [J [OJ ceq
(] pc10

pc1 [J

8) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is low

GPIO READALL

spa3 []
scL3 ]
pco [J [ mxos
[ rxos
pce [] [ pcm1
pes [
pes [J [ rcts
[ pc14
most.1 []
miso1 [J [ pez
scik.1 [J [0 cea
[ pcio
rc1 [J

6. 15. 2. 26pin UART test method
1) UARTS is enabled by default in Android, and the corresponding device node is

/dev/ttyASS
apollo-p2:/ # 1s /dev/ttyASS
/dev/ttyASS

2) First open the wiringOP APP on the desktop
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3) Then click the UART_TEST button to open the UART test interface

GPIO_TEST

UART_TEST

12C_TEST

SPLTEST

4) The serial port test interface of wiringOP is shown in the figure below

@ 115200  oPEN

5) Then select the /dev/ttyASS node in the selection box

/dev/ttyASO ~ 115200  OPEN

/dev/ttyAS1
/dev/ttyASH
/dev/ttySO
/dev/ttyS1
/dev/ttyS2

/dev/ttyS3

6) Enter the baud rate you want to set in the edit box, and then click the OPEN button to
open the /dev/ttyASS node. After the opening is successful, the OPEN button becomes
unselectable, and the CLOSE button and SEND button become selectable.

/dev/ttyASS ~ 115200 CLOSE
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7) Then use Dupont wire to short the rx and tx pins of uart5

uart5

TX pin Corresponding to pin 8 of
26pin

Rx pin Corresponding to pin 10 of
26pin

8) Then you can enter a character in the send edit box below, click the SEND button to

start sending

/dev/ttyASS5 + 115200 )PET CLOSE

9) If everything is normal, the received string will be displayed in the receiving box

/dev/ttyASS ~ 115200 OPEN CLOSE

SEND

6. 15. 3. 26pin SPI test method
1) The SPI that can be used in 26pin is SPI1, and the corresponding device node is

/dev/spidevl.1
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ol

MiracastReceiver wiringOP

2) Here is a demonstration to test the SPI1 interface through the w25q64 module, first
connect the w25q64 module to the SPI1 interface

It doesn’t matter if there is no w25q64 module, because there is a SPIFlash
connected to SPI0 on the development board, and the configuration of SPIO is also
enabled by default in Android, so we can also directly use the onboard SPIFlash test.

3) Then open the wiringOP APP on the desktop

4) Then click the SPI_TEST button to open the SPI test interface

GPIO_TEST
UART_TEST
12C_TEST

SPITEST

5) Then select the spi device node in the upper left corner. If you directly test the
onboard SPIFlash, then keep the default /dev/spidev0.0. If you connect the w25q64
module to the 26pin spil, then please select /dev /dev/spidevl.1

¥ SPIChannel: SPI Port SPISpeed: 2000000

OPEN

datalo]: 0x9f data1]: 0x09
data[2): 0x09 data[3]: 0x09

TRANSFER

6) Then click the OPEN button to initialize the SPI
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~ 5P| Channe SPI Port 5Pl Speed: 2000000
atal0]: fﬁf:; atal1) 0x_09
taf2]: 0x09 datal3]: 0x09

TRANSFER

'SPI Open Success, channel: 0, port: 0, Speed.2DOUOOD|

7) Then fill in the bytes that need to be sent, such as reading the ID information of the
onboard SPIFlash, fill in the address 0x9f in data[0], and then click the TRANSFER

button

/dev/spidev0.0 + SPIChannel: SPI Port: SPI Speed: 2000000

dana[@]:mmm: 0x09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 0, port: 0, speed:2000000

8) Finally, the APP will display the read ID information of the onboard SPI Flash

dev/spidev0.0 ~  SPIChannel SPI Part sPIspeed: 2000000
OPEN

datalo]; Ox9f data[1]: 0x09
taf2]: Ox09 data[3]: 0x09

TRANSFER

BPI Transfer success
ret:4

fata[0].ff

Hata[1]:5e

Hata[2]:60

fata[3]:15

9) If it is to read the w25q64 module connected to 26pin SPIl, then the read ID
information is shown in the figure below
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/dev/spidev0.0 *  SPIChannel: SPIPort: [ SPISpeed: 2000000

OPEN
datafo]: Ox9f datal1]: 0x09

data[2]: DLﬂgdalaIE]: OLDQ

===

SPI Transfer success
Fet:4

Hata[0]:ff

Hata[1].ef

Hata[2]:40

Hata[3]:17

10) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, corresponding to the value read above (h stands for hexadecimal)

MANUFACTURER ID (MFT - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - IDO) (D15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25Q64FV (SPI) 16h 4017h
W25QB4FV (QP1) 16h 6017h

6.15.4. 26pin 12C test method
1) The i2¢3 in 26pin is enabled by default in Android, and the corresponding device node

is /dev/i2¢c-3
apollo-p2:/ # 1s /dev/i2¢c-3
dev/i2c-3

2) First open the wiringOP APP on the desktop

\—

FileManager ic wiringOP

3) Then click the I2C_TEST button to open the i2c test interface
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GPIO_TEST

UART_TEST

12C_TEST

SPI_TEST

4) The i2c test interface of wiringOP is shown in the figure below. You can see that the

default i2¢ is /dev/i2¢-3, so we don’ t need to re-select

/dev/ize-3 +» 0x38 OPEN
rReg: 0x10
READ BYTE

WRITEBYTE 0x10

5) Then connect an i2¢ device to the 26pin i2¢3 pin, here we take the ds1307 rtc module

as an example

Pins of the RTC The pin corresponding to the
module 26pin of the development board
5V pin 2
GND pin 6
SDA pin 3
SCL pin 5

6) The i2c address of the ds1307 rtc module is 0x68. After connecting the wires, we can
use the i2cedetect -y 3 command in the serial port command line to check whether the i12¢
address of the ds1307 rtc module can be scanned. As shown in the figure below, if you

can see the address 0x68, it means that the wiring of the ds1307 rtc module is correct.

apollo-p2:/ # i2cdetect -y 3
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apollo-p2:/ # i2cdetect -y 3
O 1 2 3 45 6 7 8 9 ab cde f

7) Then set the address of i2¢ to 0x68 in wiringOP, and then click the OPEN button to
open i2¢3

Reg: 0x10

READ BYTE

WRITEBYTE 0x10

8) The display after clicking the OPEN button to open i2¢3 is as follows:
/dev/i2c-3 ~ 0x68  OPEN
Reg: Ox10
READ BYTE

WRITEBYTE 0x10

open success; i2c channel: /dev/i2c-3, addr: 0x68

9) Then we test to write a value into the register of the rtc module, for example, write
0x55 to the Ox1c address

a. We first set the address of the register to be written to Ox1c
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/dev/ize-3 + 0x68  OPEN
READ BYTE

WRITEBYTE 0x10

open success; i2c channel:. /dev/i2c-3, addr: 0x68

b. Then set the value to be written to 0x55

/dev/i2c-3 ~ 0x68 OPEN
Reg: 0x1c

READ BYTE

WRITE BYTE | 0x55

open success; i2c channel. /dev/i2c-3, addr: 0x68
c. Then click the WRITE BYTE button to execute the write action
Jdev/ize-3 + Ox68 OPEN

Reg: Oxlec

READ BYTE

0x55

open success; i2c channel: /dev/i2c-3, addr: 0x68

10) Then click the READ BYTE button to read the value of the Oxlc register, if it is

displayed as 0x55, it means that the i2¢ read and write test has passed

/dev/i2zc-3 ~ 0x68 OPEN

Reg: Ox1c

READ BYTE 0x55

WRITEBYTE 0X55 write success

open success; i2c channel: /dev/i2c-3, addr: 0x68
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7. How to compile Android 12 source code

7.1. Download the source code of Android 12

1) First download the Android 12 source code sub-volume compressed package from
Baidu or Google Disk

a. Baidu Netdisk
H618_Android128ii8

b. Google Disk
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& sums

Hé618_Android_Source_Code

& 1 HHE LREREE - xfEkd

®(®P P ® " PP P PFPE PP
|z Tz 2 2 % 32 z z

2) After downloading the sub-volume compression package of the Android 12 source
code, please check whether the MDS5 checksum is correct. If not, please download the
source code again. The way to check the MDS5 checksum is as follows:

test@test:~$ mdSsum -¢c H618-Android12-Sre.tar.gz.mdSsum
H618-Android12-Src.tar.gzaa: OK

H618-Android12-Src.tar.gzab: OK

3) Then you need to combine multiple compressed files into one, and then extract the
Android source code. The command looks like this:

test@test:~$ cat H618-Android12-Src.tar.gza* > H618-Android12-Src.tar.gz
test@test:~$ tar -xvf H618-Android12-Src.tar.gz

7. 2. Compile the source code of Android 12

The compilation of Androidl2 is carried out on an x86_64 computer with
Ubuntu 22.04 installed. Other versions of Ubuntu may have some differences in
system package dependencies. The mirror download address of Ubuntu 22.04
amdo64 version is as follows:
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.2-desktop-amd64.

iso

The x86_64 computer hardware configuration for compiling the Android12
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source code is recommended to have 16GB or more memory, and 200GB or more

hard disk space is recommended. The more CPU cores, the better.

1) First install the software packages required to compile the Android12 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. First run ./build.sh config to set compilation options

test@test:~$ cd H618-Android12-Src/longan

test@test:~/H618-Android12-Src/longan$ ./build.sh config

IWelcome to mkscript setup progress
IAll available platform:
0. android
1. linux
Choice [android]: 0
IAll available ic:
0.h618
Choice [h618]: 0
IAll available board:
0. ft
1.pl
2.p2
3.p7
4.p71
5. perfl
6. perf2
7. perf3

8.qa
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Choice [p2]: 2
|All available flash:

0. default

1. nor
Choice [default]: 0
IAll available kern_ver:

0. linux-5.4
Choice [linux-5.4]: 0
|All available arch:

0. arm

1. arm64
Choice [arm64]: 1
**% Default configuration is based on 'sun50iw9plsmp h618 android defconfig'
#
# configuration written to .config
#
make[1]: Leaving directory 'Yhome/test/H618-Android12-Src/longan/out/kernel/build'
make: Leaving directory '/home/test/H618-Android12-Src/longan/kernel/linux-5.4'
INFO: clean buildserver

INFO: prepare buildserver

b. Then run the ./build.sh script to start compiling

test@test:~/H618-Android12-Src/longan$ ./build.sh

c. After the compilation is complete, you will see the following output

sun50iw9p1 compile Kernel successful

INFO: Prepare toolchain ...

INFO: build kernel OK.

INFO: build rootfs ...

INFO: skip make rootfs for android
INFO:
INFO: build lichee OK.
INFO:

www.orangepi.org 311 www.xunlong.tv


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

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

3) Then use the following command to compile the Android source code and generate
the final Android image

test@test:~$ cd H618-Android12-Src

test@test:~/H618-Android12-Src$ source build/envsetup.sh
test@test:~/H618-Android12-Src$ lunch apollo_p2-userdebug
test@test:~/H618-Android12-Src$ make -j8

test@test:~/H618-Android12-Src$ pack

4) The storage path of the compiled and generated Android image is:

longan/out/h618_android12_p2 uart0.img

8. Appendix

8. 1. User Manual Update History

Version Date Update Notes
v1.0 2023-07-05 initial version
vl.1 2023-07-14 Add the compilation method of Android 12 source code
vl.2 2023-09-05 Instructions for using the Orange Pi OS Arch system
vl.3 2023-10-13 How to use wiringOP hardware PWM

8.2. Image update history

Date Update Notes

2023-07-05 | Orangepizero3 1.0.0 ubuntu jammy server linux5.4.125.7z
Orangepizero3 1.0.0_debian_bullseye server linux5.4.125.7z
Orangepizero3 1.0.0_ubuntu_focal desktop xfce linux5.4.125.7z
Orangepizero3 1.0.0_ubuntu_jammy_desktop xfce linux5.4.125.7z
Orangepizero3 1.0.0_debian_bullseye desktop xfce linux5.4.125.7z

Orangepizero3 1.0.0 ubuntu jammy server linux6.1.31.7z

Orangepizero3 1.0.0 debian bookworm server linux6.1.31.7z
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Orangepizero3 1.0.0_debian_bullseye server linux6.1.31.7z
Orangepizero3 1.0.0_ubuntu jammy_desktop xfce linux6.1.31.7z
Orangepizero3 1.0.0_debian_bookworm desktop xfce linux6.1.31.7z
Orangepizero3 1.0.0_debian_bullseye desktop xfce linux6.1.31.7z

OrangePi_Zero3 Android12 vl.0.tar.gz

*1nitial version

2023-07-13 | Opios-arch-aarch64-xfce-opizero3-23.07-linux6.1.31.img.xz

* initial version

2023-10-07 | Orangepizero3 1.0.2 ubuntu jammy_server linux6.1.31.7z
Orangepizero3 1.0.2 debian bookworm server linux6.1.31.7z
Orangepizero3 1.0.2_debian_bullseye server linux6.1.31.7z
Orangepizero3 1.0.2_ubuntu_jammy desktop xfce linux6.1.31.7z
Orangepizero3 1.0.2_debian_bookworm_desktop xfce linux6.1.31.7z
Orangepizero3 1.0.2_debian_bullseye desktop xfce linux6.1.31.7z

* Solve the problem that HDMI still displays the logo after shutting down
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