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1. Basic characteristics of Orange Pi 4A

1.1. Whatis Orange Pi 4A

The Orange Pi 4A adopts the Allwinner T527 eight core Cortex-AS5S5+HiFI4
DSP+RISV-V multi-core heterogeneous industrial grade processor, supporting 2TOPS
NPU to meet the needs of edge intelligent Al acceleration applications; Supports
2GB/4AGB LPDDR4/4X and provides H.265 4K@60fps And H.264 4K@60fps Video
decoding, H.264 4K@?25fps code; Rich interfaces, including commonly used functional
interfaces such as Gigabit Ethernet, PCle 2.0, USB 2.0, MIPI-CSI, MIPI-DSI, 40Pin
expansion interface, etc. Supports operating systems such as Ubuntu, Debian, Android 13,
etc.

Orange Pi 4A can provide a solid hardware foundation for the scenario landing of
generative Al and artificial intelligence algorithms, and can be widely used in intelligent
industrial control, intelligent business display, retail payment, intelligent education,
commercial robots, vehicle terminals, visual assistant driving, edge computing, intelligent

power distribution terminals, etc.

1.2. The purpose of Orange Pi 4A

We can use it to achieve:

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

Android game consoles, etc

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

www.orangepi.cn 1 www.xunlong.tv
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1.3. Who is Orange Pi 4A designed for

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

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

1.4. Hardware Features of Orange Pi 4A

Introduction to Hardware Features

T527, 8-core ARM CortexTM-A55@1.8GHz

HIF14 Audio DSP@600MHz

RISC-V@200MHz

Processor GPU: G57 MCl1

VPU : H.265 4K@60fps Decoding, H.264 4K@60fps
Decoding, H.264 4K(@?25fps code

NPU: 2TOPS

Memory LPDDR4/4X:2GB/4GB optional

EMMC module optional: 16GB/32GB/64GB/128GB optional
SPI Flash: 128Mb (default paste), 256Mb optional

Storage
M.2 M-KEY Socket: PCIe2.0 NVMe SSD
uSD card slot: supports up to 128GB uSD card
L Wi Fi+Bluetooth two in one module
Wi Fit+Bluetooth o
Wi-Fi5.0+BT 5.0, BLE
Ethernet 10/100/1000Mbps Ethernet
I1x HDMI TX 2.0 interface up to 4K@601ps
Display 1x 4-lane MIPI-DSI
I1x eDP1.3
1x 2-lane MIPI-CSI camera interface
Camera

1x 4-lane MIPI-CSI camera interface

www.orangepi.cn 2 www.xunlong.tv
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IxUSB Type-A 2.0

USB 3xUSB Type-A 2.0 HOST
I1xUSB 2.0 HOST reserved for customer expansion
ADC Reserved 4pin interface, capable of connecting 2 ADCs, with a

maximum input of 1.8V

Audio frequency

3.5mm headphone jack audio input/output

Key 1* BOOT, 1*RESET, 1 *PWR ON
RTC 2Pin backup battery interface (Pitch=1.27mm)
40Pin function extension interface, supporting the following
40Pin interface types:
GPIO. UART. I2C. SPI. PWM
DEBUG 3Pin debugging serial port
Power Supply Type-C 5V SA DCIN
Supported OS Ubuntu, Debian. Androidl3, etc
Introduction to appearance specifications
PCB 89Imm*56mm*1.6mm
Weight 52g
www.orangepi.cn 3 www.xunlong.tv
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1.5. Top and Bottom Views of Range Pi 4A

Top level view:

Bottom level view:

4
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1. 6. Interface Details of Range Pi 4A

Allwinner T527

2GB/4GB LPDDR4/4X 2 Lane ADCIN

40Pin headers

WiFi+BT *
Antenna pedestal 351;5235.0 ‘
WiFi+BT .0 expansion
interface
RESET Key

RTC Connector
MIPIDSI 4 Lane
SPI Flash

*——— 2*USB2.0
BOOT Key

Ethernet Chip

POWER Key
®————— Gigabit Ethernet

Debug TTL UART

Type-C/Power port Audio In/Out

5V Out MIPICSI 2 Lane
HDMI

usB2.0
(For downloading images)
USB2.0

Gigabit Ethernet
UsSB2.0

eDP interface
M.2 M-Key 2280

PCle NVMe — iy, b B 5~ 1.22280 Mounting
8SSD Slot K o et PCB Nut
89mm

WWww.orangepi.cn 5 www.xunlong.tv
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- (Srange pi 4A

—  EEWEe
V1.1 5 11~ 1150 WS UART6_TX UARTS5_TX
GND
T |5 SDA WS TWI5 SCK
P12 MISO |
AR TS Rx N PUINO_13 GND
Hrwvio-To P

GND ® @
3940

The diameter of the four positioning holes is 3.0mm.

WWww.orangepi.cn 6 www.xunlong.tv
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2. Introduction to using the development board

2. 1. Prepare the necessary accessories

1) TF card, high-speed SanDisk card with a minimum capacity of 8GB and class 10 or

above

Samisk A &

Samisk
Ultra

1668 M
@ Al % I

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

3) HDMI interface display

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

WWww.orangepi.cn 7 www.xunlong.tv
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Ve

5) 10.1-inch MIPI screen, used to display the system interface of the development board
(this screen includes adapter board and OPi5Plus/OPi5B/OPi5Pro/OPi5Max/OPi4A

universal)

6) Power adapter, Orange Pi 4A recommends using a 5V/5A Type-C power supply for
power supply

— o,
l“ >, './f

od
W -

N

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

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

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

can be used to control the Orange Pi development board

WWww.orangepi.cn 8 www.xunlong.tv
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range Pi

Smart sleep

Simple and stylish '

8) USB camera

WEBCAM Q == HDFULL

9) 100Mbps or 1G Ethernet cable, used to connect the development board to the Internet

10) A 5V cooling fan, as shown in the figure below, has a dedicated 5V output interface
on the development board for connecting to the cooling fan, with a spacing of 2.54mm.

The power interface of the cooling fan can be purchased according to this specification.

Note that once the development board is plugged in, the 5V pin can be used
directly without any additional settings. Additionally, the voltage output from the 5V

pin cannot be adjusted or turned off through software.

www.orangepi.cn 9 www.xunlong.tv
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GND 5V

11) USB 2.0 male to male data cable, used for adb debugging, burning images to eMMC

and other functions

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

cable are required to connect the development board and computer

/ USBASTTLHR

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

modules are generally acceptable.

13) X64 computer with Ubuntu and Windows operating systems installed

Optional, used for compiling Android and Linux source
1 Ubuntu22.04 PC

code
2 Windows PC Used for burning Android and Linux images

WWww.orangepi.cn 10 www.xunlong.tv
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2.2. Download the image of the development board and

related materials

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

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

support/Orange-Pi-4A.html

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

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

-support/Orange-Pi-4A.html

3) The information mainly includes

a. Linux source code: saved on Github

b. Android image: saved on Google Drive

c. Ubuntu image: saved on Google Drive

d. Debian image: saved on Google Drive

e. User manual and schematic diagram: saved on Google Drive

f.  Official tools: saved on Google Drive. Mainly including the software required

during the use of the development board

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

Windows PC

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

download page.

2.3. 1. Method of burning Linux images using BalenaEtcher

1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk
and other brands

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

3) Download the compressed file of the Linux operating system image that you want to

www.orangepi.cn 11 www.xunlong.tv
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burn from the Orange Pi's download page, and then use decompression software to
decompress it. In the decompressed file, the file ending with ".img" is the operating

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

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

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

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

will jump to the software download location

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

ETCHER

Flash. Flawless.

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

Selectimage

6) Then you can choose to download the portable version of BalenaEtcher software. The

portable version does not require installation and can be opened by double clicking

Download Etcher

ASSET 0s ARCH
ETCHER FOR WINDOWS (X86|X64) (INSTALLER) WINDOWS X86/X64  Download
I ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86|X64 Dgwnloadl

ETCHER FOR WINDOWS {LEGACY 32 BIT) (X86|X64) (PORTABLE} WINDOWS X86|X64 Download

ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LiNUX %64 Download
ETCHER FOR LINUX (LEGACY 32 BIT) [APPIMAGE] LINUX X886 Download

Looking for Debian (.deb} packages or Red Hat (.rpm) packages? # 0SS hosting by doudsmith

7) If you are downloading a version of balenaEtcher that requires installation, please
install it first before using it. If you download the portable version of balenaEtcher,

simply double-click to open it. The interface of balenaEtcher after opening is shown in
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the following figure

&P balenaEicher

&

B Flash from file

& Flash from URL

@ Clone drive

When opening balenaEtcher, if prompted with the following error:
Attention

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

User did not grant permission.

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

Open
Troubleshoot compatibility

Open file location

8) The specific steps to use balenaEtcher to burn the Linux image are aa follow
a. First select the path of the Linux image file to burned
b. Then select the drive letter of the TF card
c. Finally, click Flash to start burning the Linux image to the TF card
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Etcher

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

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

that the Linux image is being burned to the TF card

© Etcher — 48% Flashing...

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

using RPiPlay to enable screen

Flashing... Turn a Ra
mirroring

Get started

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

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

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Validating...

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

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

© Etcher

&9 balenaEicher

Flash Complete!

1
i

We hope you enjoyed
using Etcher!

Share on Twitter :I

2. 3. 2. Method of burning Linux images using Win32Diskimager
1) First prepare an 8GB or larger capacity TF card, TF card transmission speed must be

class10 or above, it is recommended to use Sandisk and other brands of TF card
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2) Then use the card reader to insert the TF card into the computer

3) Then format the TF card
a. You can use SD Card Formatter to format TF cards. The download address is

https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormattervS_ WinEN.zip

b. After downloading the software, decompress and install it. Then open the

software

c. IfonlyaTF card is inserted into the computer, the drive letter of the TF card will
be displayed in the column of "Select card". If multiple USB storage devices are
inserted into the computer, you can select the drive letter corresponding to the

TF card through the drop-down box

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

() Overwrite format
CHS format size adjustment

Volume label

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

d. Then click "Format", a warning box will pop up before formatting, select "Yes

(Y)" will start formatting

SD Card Formatter
Formatting will erase all data on this card.
! Do you want to continue?

Mote: As formatting can take some time (especially when overwrite
option is selected), please make sure that your computer is connected
to a power supply and that sleep mode is dizabled.

e. After formatting the TF card, the message as shown in the following figure will
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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 compressed Linux operating system image file you want to burn from
the data download page of Orange Pi, and then use the decompression software to
decompress it. Files ending with ".img "in the decompressed files are the image files of

the operating system, and the size is generally more than 1GB

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

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

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

% Win32 EERETS - 1.0 = O >

BRI A
| | [F:4] =

H(E r
% | EE =

Select the image file Select the TF card

(IR it
L5 —
Start buImg image
iR EEL B TRt plata
SiEESR. .

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

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

Ubuntu PC

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

system installed.

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

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

1) Download the balenaEtcher software from the following link:

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

2) After entering the balenaEtcher download page, clicking the green download button
will jump to the software download location
? bQIenG More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

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

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

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

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

ETCHER FOR MACOS MACOS x64
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX x64
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX X86

Looking for Debian (.deb) packages or Red Hat (.rpm) packages? #% 0S5 hosting by doudsmith

4) Download the compressed file of the Linux operating system image that you want to
burn from the Orange Pi download page, and then use decompression software to
decompress it. In the decompressed file, the file ending with ".img" is the operating
system image file, which is usually over 1GB in size. The decompression command for
the compressed file ending in 7z is as follows:

test@test:~$ 7z x Orangepid4a_1.0.0_ubuntu_jammy_desktop_linux5.15.147.7z
test@test:~$ Is Orangepid4a_1.0.0_ubuntu_jammy_desktop_linux5.15.147.*
Orangepi4a 1.0.0_ubuntu jammy desktop linux5.15.147.7z
Orangepi4a_1.0.0_ubuntu_jammy_desktop_linuxS5.15.147.sha #Verification and
file

Orangepi4a_1.0.0_ubuntu_jammy_desktop_linux5.15.147.img  #Image file

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

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

Orangepi4a 1.0.0_ubuntu jammy desktop linux5.15.147.img: success

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

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

&

B Flash from file

& Flash from URL

1B Clone drive

7) The specific steps for burning a Linux image using balenaEtcher are as follows
a. First select the path of the Linux image file to burned
b. Then select the drive letter of the TF card
c. Finally, click Flash to start burning the Linux image to the TF card

Etcher

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

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

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

&9 balenaEicher

©O — A

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

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

Etcher — 28% Validating...

@9 balenakicher

©O — A

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

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

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

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena

2.5. Method for burning Linux images to eMMC

See the method of burning Linux images to EMMC

2.6. Method of burning Android image to TF card

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

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

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

1) Firstly, please ensure that the Windows system has installed Microsoft Visual C++
2008 Redistrbutable - x86
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< HE
ab
a == N FRFOZNEE
ELay e visuel L s RS e o win
| =wins P | 2020/6/15
| Microsoft Visual C++ 2005 Redistributable (x64) 6.84 MB
2020/6/15
L Microsoft Visual C++ 2008 Redistributable - x64... 8.14 MB
s : e
2020/6/15
= BUARRE I Microsoft Visual C++ 2008 Redistributable - x86 6.68 MB
L 9.0.21022
2020/6/15
m E’%ﬁg@ i
b 9.0.21022
[l DIERAREF TR A
fiERr I
BB LS
| Microsoft Visual C++ 2010 x64 Redistributable -... 13.7 MB
2020/6/15
5 E@
| Microsoft Visual C++ 2010 x86 Redistributable -... 9.71 MB
2020/6/15

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

HfERAahzE
Of= ® gihe EKeyE BFE WEFE RIBTEL R

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

o

HiiEE

Massage

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

FREE i R £

3) The installation package for Microsoft Visual C++ 2008 Redistrbutable - x86 can be
downloaded from the official tool of Orange Pi 4A or from the Microsoft official
website
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TR B SR -NoMachine L=  vcredist x86.exe

ZHERERERTE

-8 PhoenixCard4.28zip

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

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

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

have problems

Flease download the latest version of the software

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

decompress the image.
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B F0ER

360/%4a

EAERRE— AR, B aReER

nEEE

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

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

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

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

Drive Letter" button in PhoenixCard

i \ \

HFEFRE

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

ak E 15193M |

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

rﬁ 1 - S ZE 4z

After formatting, a green progress bar will be displayed

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

E: fast{kRimn
HE@TE

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

another computer and try again.

11) Then start writing the Android image to the TF card
a. Firstly, select the path of the Android image in the "Firmware" column
b. Select "Startup Card" in the "Types of Cards to Make" section
c. Then click the "Burn Card" button to start burning
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[$ PhoenixCard vaz2 %
Select image path

B |c:\u;e:s\.mnmgmammmqwm,rsz?_nndmm_u.u.u.mu | Vi a 9ep

BEERE
ger ket ot EF BT
Select Startup Card Click on b d to start burning th

SIE (EWHEA BENENE, FERESERGE) \ 10 0N LT G O Seat AUTIInG RIE

image to TF card

i g 135
U [ — i

Display the burning progress of Android images

FEEE

Message

E: ETEfEALE
E: FiblES...

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

E: [MBRMEE=H; ‘-'--—-____E

E: [bootioader_s HESH; - Display the output information of the Android
E: [bootioader_hJES R, image burning process
E: [env_aMRE=E
ARERE Y Rl *id

12) After burning, the display of PhoenixCard is shown in the following figure. Click the
"Close" button to exit PhoenixCard, and then you can unplug the TF card from the

computer and insert it into the development board to start it
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¥ PhoenixCard V4.2.8 X
B C:\Users\xunlong'Desktop\OrangePiA_T527_Android13_v1.0.0.img
-
(@)= [ J=5 HekeyE IRE wEF BiERET

Si% (EREEASEESIE, AL EBERLE)
R | osw | e | s |

M:

T

Message

E: [superiRE 7RG

E: [miscHRE =R

E: [DATA File 5 =AE
E: magic=r

E: (B H...
HEIRFE

HEIRFE

HEIBTFE

HIRHEE #eEh MR B *i

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

Volumn (G

[ |
Ty 122 MB 2188, £ 127 MB

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

visible partitions).

2

S

ST

/1
/
7
/
/
/
7
/

~

2.7. Method for burning Android images to eMMC

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

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

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

platforms.

1) The development board has reserved an expansion interface for the eMMC module.
Before burning the system to eMMC, it is necessary to purchase an eMMC module that
matches the eMMC interface of the development board. Then install the eMMC module
onto the development board. The method of inserting the eMMC module into the

development board is as follows:
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2) Firstly, please note that this method requires the use of a TF card and is mainly
divided into the following two steps
a. First, use PhoenixCard to burn the Android firmware onto the TF card as a
production card
b. Then use a TF card to burn the Android firmware into eMMC

3) Please ensure that the Windows system has installed Microsoft Visual C++ 2008
Redistrbutable - x86

< B\E
ab

G z= W FFNThEE

L SGEHG
| =igE P | 155 2020/6/15

PRIl Microsoft Visual C++ 2005 Redistributable (xb4) ©.84 MB
Rz ot

ISy 2020/6/15
s Al Microsoft Visual C++ 2008 Redistributable - x64... 8.14 MB
E i 2020/6/15
= BUARRE i)l Microsoft Visual C++ 2008 Redistributable - x86 6.68 MB

el 9.0.21022

2020/6/15
I =SeeieE '
2 3.0.21022
[l DIERAREF TR A
&L HE

00 R

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

I 2020/6/15
T E@

Ll Microsoft Visual C++ 2010 x86 Redistributable -... 9.71 MB

=l
] 2020/6/15

4) If Microsoft Visual C++ 2008 Redistrbutable - x86 is not installed, formatting the
TF card with PhoenixCard or burning the Android image will prompt the following error
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5) The installation package for Microsoft Visual C++ 2008 Redistrbutable - x86 can be
downloaded from the official tool of Orange Pi 4A or from the Microsoft official

website
IR -NoMachine L=  vcredist x86.exe
TRBERRFETE n:';]_ PhoenixCard4.2 8 zip

6) Then prepare an 8GB or larger capacity TF card, TF card transmission speed must be

class10 or above, it is recommended to use Sandisk and other brands of TF card
7) Then use the card reader to insert the TF card into the computer

8) Download the Android image and PhoenixCard writing tool from the Data download
page of Orange Pi. Please ensure that the version of the PhonenixCrad tool is
PhonixCard-4.2.8. Do not use PhonixCard software later than 4.2.8 to burn Android
images. Android images written by PhonixCard tools later than this version may have

problems
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FPlease download the latest version of the software
| B ] SDCardFamattans_WnEN I o W

== =

9) Then use the decompression software to decompress the compressed package of the
downloaded Android image. In the decompressed file, the file ending with ".img "is the
Android image file, the size of which is more than 1GB. If you do not know how to
decompress the Android image package, you can install a 360 compression software to

decompress the image.

B F0ER

360/%4a

EAERRE— AR, B aReER

= Windows T8
MEFE: 400.1270

10) Then use the decompression software to decompress PhonixCard4.2.8.zip. The

software does not need to be installed. Find PhoenixCard in the decompressed folder and

open it
1 luasULAT L PRPTTPITTPRN TR e nw
%] Mbr2Gpt.dl 2019/2/27 13:34 AR B 9 KB
|| option.cfg 2019/4/22 15:57 CFG 324 1 KB
R o 2019/1/10 14:51 WEREFTE B1 KB
4& PhoenixCard 2019712431 11:29 RFERF 1,748 KB
2019/12/31 10:42 LAN 374 3 KB

11) #T7F PhoenixCard 5, Ul After PhoenixCard is opened, if the TF card is recognized
normally, the TF card's drive letter and capacity will be displayed in the middle list.
Please make sure that the drive letter displayed is the same as that of the TF card
you want to burn. If it is not displayed, try to remove and insert the TF card, or click

"Refresh Drive Letter" in PhoenixCard
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HITE-FH
Og=¢ [@F=" 1 1EKeyE B WEF RIFEF

Sl (ERIENEEREE, AR E)
i - =E i L0y

1 E 30436M |

12) After confirming the drive letter, format the TF card and click the "Restore Card"
button in PhoenixCard. (If the "Restore Card" button is gray and cannot be pressed,
click the "Refresh Drive Letter" button first.)

Ca |

MR ER R
e s ok s wEE pimaser 1.Refresh the
S © gk Lt i drive letter first
1
Sl (EREEAEEEENE, FREE ) 2.Then click on the recovery card

rii’?i : &g | e i

After formatting, a green progress bar will be displayed

WtiER
Message
E: EiEfaat it EBIEFNE....

E: i {EREI
HEIRTE

If there is any problem with formatting, please try to remove and insert the TF
card and test again. If there is still a problem after removing and inserting the TF

card, restart the Window computer or change another computer to try again.

13) Then start writing the Android image to the TF card
a. Firstly, select the path of the Android image in the "Firmware" column
b. Select "Mass Production Card" in the "Types of Card Production" section
c. Then click the "Burn Card" button to start burning
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Display the burning progress of Android images

FEEE

Message

E: ETEfEALE
E: FiblES...

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

E: [MBRMEE=H; "-'--—____E

E: [bootioader_s HESH; - Display the output information of the Android
E: [bootoader_b S =R image burning process
E: [env_aMRE=E
AhEEE i Wk £i

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

"Close" button to exit PhoenixCard
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Message

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

E: [DATA File]1E=A:

E: magic=rf

E: ERH...

HEIRFE

FHEBIET

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

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

2. 8. Launch the Orange Pie development board

1) Insert the TF card with the burned image into the TF card slot of the Orange Pie

development board

2) The development board has an HDMI interface, which can be connected to a TV or
HDMI monitor through an HDMI to HDMI cable. If you purchase an LCD screen, you
can also use the LCD screen to display the system interface of the development board.

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

4) The development board has an Ethernet port that can be plugged into a network cable
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for internet access

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

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

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

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

will be able to see the system startup screen

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

port usage

2.9. Instructions for Debugging Serial Ports

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

'/ UsB to TTL module

The 3.2V USB to TTL medule does not require connection

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

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

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

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

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

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

board

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

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

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

Orange Pi development board is shown below

Connect using DuPont wire

computer

Orange Pi
development board

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

The TX and RX of the serial port need to be cross connected. If you don't want
to carefully distinguish the order of TX and RX, you can randomly connect the TX
and RX of the serial port first. If there is no output from the test serial port, then

switch the order of TX and RX. This way, there will always be a correct order.

2.9. 2. Instructions for Debugging Serial Ports on Ubuntu Platform

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

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

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

dev/ttyUSB0

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

test@test:~$ sudo apt update

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

3) Then run putty, remember to add sudo privileges
test@test:~$ sudo putty

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

5) Firstly, select the settings interface for the serial port
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PuTTY Configuration - 0 =
Category: Options controlling local serial lines
Logging Select a serial line
g Serial line to connect to /e fttysol
Keyboard
Bell l Configure the serial line
Features speed (baud) 9600
- Window
Appearance Data pis 5
Behaviour Stop bits 1
Translation
" Sele(tion EBFII’.}I’ Mane -
Colours Flow control X0 [ XOFF -
Fants
» Connection
Data
Proxy
Telnet
Rlogin
Firstly, select the settings
‘ interface for the serial port
About Dpen Cancel

6) Then set the parameters of the serial port
a. Set Serial line to connect to to /dev/ttyUSB0 (modify to the corresponding
node name, usually /dev/ttyUSBO0)
b. Set Speed(baud) to 115200 (baud rate of serial port)
Set Flow control to None

PuTTY Configuration - 0 =
Categiry; 2 Enter the devi@etimmdentrolling local serial lines
B “‘_99':“3 name of the serial port module
e:‘e;n;uard serial line to connect to fdev/fttyusso
Bell Configure the serial line
Features Speed (baud) 115200
~ Window 3 Set the Speed (baud) to 115200 =
Appearance =
Behaviour Stop bits 1
Translation 4 Set Flow control to None Nore =
» Selection :
Colours Flow control None v
Fonts
= Connection
Data
Proxy
Telnet : :
nf:ein 1.Select the settings interface for the
9 / serial port
L S5H
About Open Cancel

7) After completing the settings on the serial port interface, return to the Session
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interface
a. First, select Connection type as Serial

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

1R

pecify the destination you want to connect to

gging Serial lipe Speed

» Terminal [dev/ttyUsBo 115200
Keyboard
Bell

Rlogin 55H © serial
Features

LC'b'J,EJ'.“'_'Sr‘:ll-'L'":i'J'_:EC-'E-'J'3"_‘5'3f_lf"
+ Window saved Sessio o
edsesslo®¥ Select Serial

Appearance

Behaviour
Translation Default Settings Load

b Selection

Save

Colours

Fonts
= Connection

Data
Proxy
Close window an exit;
Telnet Close window on exit »
O Always Mever Only on clean exit
Rlogin

+ 5543 Finally, click the open button
\

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

2.9. 3. Instructions for Debugging Serial Ports on Windows Platform

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

MobaXterm. This software has a free version and can be used without purchasing a
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|| serial number.

1) T %k MobaXterm

a. The download link for MobaXterm is as follows

https://mobaxterm.mobatek.net/

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

NOW!

MobaXterm

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

T

42, Solaris server

MY Fubcreen Wy Suyontop (IDupkeste @ oy an b

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

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 |

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

install it. Simply open it and you can use it
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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 extract the downloaded

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

open it
EfR fERHER i} Fh
[ 1 CygUtils.plugin 2020/5/21 4:06 PLUGIMN 3745 15570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 FrEfRRE 14104 KB

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

a. Open the session settings interface

b. Select serial port type
Select the port number for the serial port (choose the corresponding port number
according to the actual situation). If you cannot see the port number, please use
360 Driver Master to scan and install the driver for the USB to TTL serial port
chip

d. Choose a baud rate of 115200 for the serial port
Finally, click the "OK" button to complete the setup
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®] +« = W L ' [+ X @
B e iy, 2 Select serial port

| s ; o |

' 1.8elect conversation, set up conversation interface g

a @ m ¥ ¥ 3 8 | o |; m e a m
I ; F i " ™ -
i ]|
. \
3.3elect the port number for the serial port 4 Choose a baud rate of 115200

4 Finally click OK

u

LN 1 VUGN - s i T

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

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

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

L LT -
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2.10. Instructions for powering the 5V pin in the 40 pin

interface of the development board

The recommended power supply method for the development board is to use a
5V/5A or 5V/4A Type C interface power cord plugged into the Type C power
interface of the development board for power supply. If you need to use the 5V pin
in the 40 pin interface to power the development board, please ensure that the
power cord used can meet the power supply requirements of the development board.
If there is unstable usage, please switch back to the Type C power supply.

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

USB A mal Pont 2.54

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

and purchase it yourself.

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

d. The positions of the 5V pin and GND pin of the 40 pin interface in the

development board are shown in the following figure. Remember not to

connect them in reverse

ER NN = BN = O

3. Instructions for using Debian/Ubuntu Server and

Gnome desktop system

3.1. Supported Linux image types and Kernel versions

Linux image type Kernel Server version Desktop
version version

Ubuntu 22.04 - Jammy Linux5.15 support support
Debian 12 - Bookworm Linux5.15 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

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

.(:}.

Ubuntu Image Debian Image
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The naming convention for Linux images is:

Development board model _ version number _Linux release type release code

server or desktop _kernel version

a. Development board model: They are all Orangepi4a. The model names of
different development boards are generally different. Before burning the image,
please ensure that the model name of the selected image matches the
development board.

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

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

d. Release code: Used to distinguish between different versions of specific Linux
distributions such as Ubuntu or Debian. Among them, jammy is the Ubuntu
distribution, referring to Ubuntu 22.04. The biggest difference between different
versions is that many of the software in the software repository maintained by
the new version of Ubuntu system are newer than those in the old version, such
as Python and GCC compilation toolchains. bookworm is the specific version
code for Debian, with bookworm representing Debian12.

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

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

www.orangepi.cn 46 www.xunlong.tv


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

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

currently supporting linux5.15.

3. 2. linux Kkernel driver adaptation situation

Function Linux5.15
HDMI video OK
HDMI audio OK

USB2.0x 4 OK
TF card startup OK
eMMC OK
NVME SSD recognition OK
Gigabit Ethernet OK
WIFI OK
Bluetooth OK
RTC chip OK
Earphone audio OK
LCD screen OK
EDP OK

CAM1 Kernel driver OK, 3A not

tuned
CAM2 Kernel driver OK, 3A not
tuned

LED lamp OK
40 pin GPIO OK
40 pin I12C OK
40 pin SPI OK
40 pin UART OK
40 pin PWM OK
Key OK
Temperature sensor OK
hardware watchdog OK
Mali GPU NO
Video Encoding and Decoding NO
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3. 3. Explanation of linux Command Format in This Manual

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

enclosed in the boxes below

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

special attention, except for the commands inside.

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

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

b. orangepi@orangepi:~$ The prompt indicates that this command was entered in
the linux system of the development board, and the last § of the prompt
indicates that the current user of the system is a regular user. When executing
privileged commands, sudo needs to be added

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

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

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

system user is the root user and can execute any command they want
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3) What are the commands that need to be entered?
a. As shown below, the bold black part represents the commands that need to be
inputted, and the content below the commands is the output (some commands
have output, while others may not). This part of the content does not need to be

inputted

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

bootlogo=false

console=serial

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

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

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

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

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

3.4. linux system login instructions

3.4. 1. linux system default login account and password
account number password
root orangepi
orangepi orangepi

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

malfunction. After entering, simply press Enter.

When the password prompt is incorrect or there is a problem with the SSH
connection, please note that as long as you are using the Linux image provided by

Orange Pi, do not suspect that the password is incorrect, but instead look for other
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Hreasons.
3.4. 2. Method for setting up automatic login for linux system
terminals

1) The linux system defaults to automatically logging into the terminal, and the default

login username is orangepi

orangepi4a login:|orangepi (automatic login)

S S
IS i
Pl e =
LY J ) ) | I=li=f AN

Welcome to Orange PL 1.0.0 Jammy with Linux 5.15.147-sun55iw3

System load: 16% Up time: 0 min
Memory usage: 4% of 3.83G IP: 192.168.2.163
CPU temp: 496°C Usage of /: 11% of 29G

[ 1 security updates available, 11 updates total: apt upgrade ]
Last check: 2024-08-27 11:17

Last login: Tue Aug 27 ©8:32:51 UTC 2024 on ttyASe
orangepi@orangepida:~$

2) The following command can be used to set the root user to automatically log in to the

terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login to the terminal

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

4) The following command can be used to reset the automatic login of Orangepi users to

the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

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

without entering a password
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Or‘anqe Pi

3.4. 4. Linux Desktop System Root User Automatic Login Setting
Method

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

the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

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

\vrange Pi
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3) Execute the following command to reset the desktop system to use Orangepi for

automatic user login

orangepi@orangepi:~$ sudo desktop_login.sh orangepi

3.4.5. How to disable the desktop in Linux desktop system
1) First enter the following command in the command line, please remember to add

sudo permissions

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

permissions

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

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

3.5. Onboard LED light test instructions

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

and one PCle indicator light. Their locations are shown in the figure below:

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

always on. This is controlled by hardware and cannot be turned off by software.

3) The green LED light will keep flashing after the kernel starts, which is controlled by

software.
4) The PCle indicator will flash when there is data transmission on the PCle interface.

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

Note: The following operations must be performed as the root user.

a. First enter the green light settings directory

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

b. The command to set the green light to stop flashing is as follows
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root(@orangepi:/sys/class/leds/status_led# echo none > trigger

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

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

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

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

3.6. Linux system rootfs partition capacity operation

instructions in TF card

3. 6. 1. The capacity of the rootfs partition in the TF card will be
automatically expanded at the first startup

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

follows:

Note that not doing this step will not affect the automatic expansion of the Linux
system on the development board. Here I just want to explain how to check the

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

a.  First install the gparted software in 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 TF card in the upper right corner, and

then you can see the usage of the TF card capacity

Jdev/sdc - GParted - 0O =

GParted Edit View Device Partition Help '
2 = | [ /dev/sdc (14.84GiB) ~ |
|

Jdev/sdc1 unallocated
4.05 GiB 10.79 GiB |
unallocated unallocated 4.00 MiB - - '
fdevisdct LI ext4 /media/tes... 4.05GiB 3.28GiB 785.54 MiB :
unallocated [ unallocated 10.79 GiB — - |

d. The above picture shows the situation of the TF card after burning the Linux

desktop system. It can be seen that although the total capacity of the TF card is
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16GB (displayed as 14.84GiB in GParted), the rootfs partition (/dev/sdcl) is
actually only allocated 4.05GiB, leaving 10.79GiB unallocated

2) Then you can insert the TF card with the Linux system burned into the development
board to start it. When the TF card starts the Linux system for the first time, the
orangepi-resize-filesystem.service systemd service will be used to call the
orangepi-resize-filesystem script to automatically expand the rootfs partition, so there is

no need to expand it manually.

3) After logging into the system, you can use the df -hcommand to check the size of the
rootfs. If it is consistent with the actual capacity of the TF 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
tmpfs 100M 5.6M 95M 6% /run
dev/mmcblkOpl 15G 915M 114G 7%/

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

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

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

unallocated [ unallocated 151.94 MiB

It should be noted that the Linux system has only one partition in ext4 format

and does not use a separate BOOT partition to store kernel images and other files,
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H so there is no problem of expanding the BOOT partition. H

3. 6. 2. How to disable automatic expansion of rootfs partition
capacity in TF card
1) First, burn the Linux image of the development board to the TF card in the Ubuntu

computer (not available on Windows), then unplug and re-insert the TF card.

2) Then the Ubuntu computer will generally automatically mount the TF card partition.
If the automatic mounting is normal, you can see the following output using the ls
command

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

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

sbin selinux srv sys tmp usr var

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

[sudo] test %A .

root(@test:~#

4) Then enter the root directory of the Linux system in the TF 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 TF card, then pull out the TF card and insert it into the
development board to start. When the Linux system starts, if it detects

the .no_rootfs_resize file in the /root directory, it will no longer automatically expand
the rootfs.

6) After disabling automatic expansion of rootfs, you can enter the Linux system and 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 TF card,

indicating that the automatic expansion of rootfs is successfully disabled.
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orangepi@orangepi:~$ df -h

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

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

7) If you need to expand the capacity of the rootfs partition in the TF card, just execute

the following command and restart the Linux system of the development board.

ER, BTE root P FHAT THEHK®H4 .

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 TF card.

root@orangepi:~# df -h

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

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

3. 6. 3. How to manually expand the rootfs partition capacity in the TF
card

If the total capacity of the TF card is large, such as 128GB, and you do not want
the Linux system rootfs partition to use all the capacity of the TF 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 TF card can be used for other purposes. Then you can
use the content introduced in this section to manually expand the capacity of the

rootfs partition in the TF.

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

computer (not available on Windows), then unplug and re-insert the TF card.
2) Then the Ubuntu computer will generally automatically mount the TF card partition.

If the automatic mounting is normal, you can see the following output using the ls

command
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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 in the Ubuntu computer
test@test:~$ sudo -i

[sudo] test [JZ5AL:

root(@test:~#

4) Then enter the root directory of the Linux system in the TF 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 install the gparted software in 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 TF card in the upper right corner, and then
you can see the usage of the TF card capacity. The figure below shows the TF card after
burning the Linux desktop system. It can be seen that although the total capacity of the
TF card is 16GB (displayed as 14.84GiB in GParted), the rootfs partition (/dev/sdcl) is
actually only allocated 4.05GiB, leaving 10.79GiB unallocated
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Jdev/sdc - GParted

GParted Edit View Device Partition Help

FRCNE R =
Jdev/sdc1
4.05 GiB
Partition File System Mount Poink Size Used Unused Flags
unallocated [Munallocated 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

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

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

[dev/sdci . ext4 /media/tes... 4.05 GiB 3.28GiB 785.54 MiB
unallocated M unallocated 10.79 GiB = =

9) Click the right button of the mouse again to see the operation options shown in the
figure below. If the TF card has been mounted, you need to Umount the rootfs partition of
the TF card first.
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Jdev/sdc - GParted

GParted Edit View Device Partition Help

40 = BB & ¢ [B) /dev/sdc (14.84ciB) ~
/dev/sdc1
405GIB || & New
® pelete
Partition File 9l Resize/Move ize Used Unused Flags
unallocated [ un| Fary 4.00 MiB - -
[dev/sdc1 @, o 4.05GiB 3.28GiB 785.54 MiB
unallocated Mun 10.79 GiB - -
93 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, right-click, and select Resize/Move to start

expanding the size of the rootfs partition

Jdev/sdc - GParted - o0 @&

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 /dev/sdc1

Minimum size: 3484 MiB Maximum size: 15193 MiB

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

Cancel

12) Then you can directly drag the position shown in the figure below to set the capacity,
or you can set the size of the rootfs partition by setting the number in New size(MiB)

Resize/Move /dev/sdc1 x

Minimum size: 3484 MiB Maxum size: 15193 MiB
Free space preceding (MiB): 4 = || =f
New size (MiB): 8022 |
Free space following (MiB): 7168 = | e
Align to: MiB -
cancel ¥ Resize/Mave

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

Resize/Move /fdev/sdci x

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

14) After final confirmation, click the green + as shown below
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Jfdev/sdc - GParted -

GParted Edit View Device Partition Help

i ® ] & [B) /devysdc (1a.84Gi8) ~

Jdev/sdct \ unallocated
7.83GiB 7

a

Size Used

Partition File System Size
unallocated [ unallocated 4.00 MiB - -
Jdevisdcr extd 7.83GiB 3.40GiB 4.43GiB
unallocated [ unallocated 7.00 GiB — —

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

1 operation pending

15) Then select Apply to officially start expanding the capacity of the rootfs partition
r . ]

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.

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 unplug the TF card and insert it into the development board to start.
After entering the Linux system of the development board, if you use the df -h command
to see that the size of the rootfs partition is consistent with the size set previously, it

means that the manual expansion is successful.

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 TF
card

After configuring the application or other development environment in the
Linux system of the TF card, if you want to back up the Linux system in the TF 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 TF card you want to operate into the Ubuntu computer (not available
on Windows)

2) Then install the gparted software in 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 TF card in the upper right corner, and then

you can see the usage of the TF card capacity

Jdev/sdc - GParted - O &
GParted Edit View Device Partition Help
=i > [B /dev/sdc (14.84GiB) ~
Jdev/sdc1
14.69 GiB

unallocated unallocated 4.00 MiB - -

Jdevfsdc1 @, ext4 /media/tes... 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) ~

Jdev/sdci \

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

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

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

Jdev/sdc - GParted — o X

GParted Edit View Device Partition Help

o =i ' [@) /dev/sdc (1a.84ciB) ~
Jdev/sdc1
14.69 G~
Partition File System Mount Point size] W Delete ed Flags

unallocated M unallocated 4/ 2l Resize/Move -
/dev/sdc1 @& ext4 /mediaftes... RE] - Copy 1.24 GiB
unallocated [ unallocated 151 -

/ Manage Flags

@ Information

0 operations pending

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

WWww.orangepi.cn 63 www.xunlong.tv


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

range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Jdev/sdc - GParted — 0o =

GParted Edit View Device Partition Help

® =S B [@] /dev/sde (1a.84GiB) ~
/dev/sdc1
14.69 GiB bt ‘
@ Delete Delete
Partition File System Size Used | 3] Rggizeij,-El Flags
unallocated [ unallocated 4.00 MiB 5 copy Chrl+C
Jdev/sdct 14.69 GiB S ]
unallocated [ unallocated 151.94 MiB 93 Formatto .

0 operations pending

Manage Flags
Check

Label File System
New UUID

@ information

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 =l 25

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

Free space following (MiB): 152 +

Align to: MiB -
Cancel

9) Then you can directly drag the position shown in the figure below to set the capacity,

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

Resize/Move /dev/sdc1 X

Minimum size: 3484 MiB

Free space preceding (MiB):

New size (MiB): 8022 | g
Free space following (MiB): 7168 +
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 final confirmation, click the green + as shown below

Jfdev/sdc - GParted - 0 X

GParted Edit View Device Partition Help

PR d BB & [B) /devysdc (1a.84Gi8) ~

Jdev/sdc1
7.83GiB

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

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

1 operation pending

12) Then select Apply to officially start expanding the capacity of the rootfs partition

& 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.

WWww.orangepi.cn 65 www.xunlong.tv


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

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

‘ Applying pending operations X

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

Completed Operations:

} Details

T

Save Details Close

14) Then you can unplug the TF card and insert it into the development board to start.
After entering the Linux system of the development board, if you use the df -h command
to see that the size of the rootfs partition is the same as the size set previously, it means

that the capacity reduction is successful.

root@orangepi:~# df -h

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

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

3. 7. Network connection test

3.7.1. Ethernet port test
1) First, plug one end of the network cable into the Ethernet port of the development
board, and the other end of the network cable into the router, and make sure the network

is unobstructed.

2) After the system starts, the IP address will be automatically assigned to the Ethernet

card through DHCP, and no other configuration is required

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

is as follows:

orangepi@orangepi:~$ ip a s eth0
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000

link/ether 3a:3a:57:82:eb: 1f brd ff: ff:{f: {f: ff: ff

inet 192.168.2.163/24 brd 192.168.2.255 scope global dynamic noprefixroute eth0
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valid_1ft 42902sec preferred 1ft 42902sec
inet6 fdcd:e671:3614::a39/128 scope global dynamic noprefixroute
valid_1ft 42904sec preferred 1ft 42904sec
inet6 fdcd:e671:3614:0:7b67:e74¢e:f0e1:849a/64 scope global temporary dynamic
valid_1ft 604504sec preferred lft 86095sec
inet6  fdcd:e671:3614:0:d098:7f17:6cea:4de4/64 scope global mngtmpaddr
noprefixroute
valid_Ift forever preferred lft forever
inet6 fe80::cc72:d313:9846:a5¢0/64 scope link noprefixroute

valid_Ift forever preferred lft forever

There are three ways to check the IP address after the development board is
started:
1. Connect an HDMI display, 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 eth) command in the debug serial port terminal to view the IP
address
3. If there is no debug serial port and no HDMI display, you can also view the IP
address of the development board network port through the router's management
interface. However, this method often causes some people to be unable to see the IP
address of the development board normally. If you can't see it, the debugging
method is as follows:

A) First check whether the Linux system has started normally. If the green light
on the development board flashes, it is generally started normally. If only the red
light is on, or neither the red light nor the green light is on, it means that the system
has not started normally;

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

C) Try another router (there are many problems with routers, such as the router
cannot allocate IP addresses normally, or the IP address has been allocated normally
but cannot be seen in the router);

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

It should also be noted that the development board DHCP automatically assigns

IP addresses without any settings.
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4) The command to test network connectivity is as follows. The ping command can be
interrupted by pressing Ctrl+C

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

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttlI=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. This method may cause problems when connecting to the WIFI
network.

3.7.2.1. Server version image connects to WIFlI through

command

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

demonstrated in this section to connect to the WIFI network.

Log in to the Linux system first. There are three ways to do this:
a. If the development board is connected to the network cable, you can log in to the
Linux system remotely through SSH
b. If the development board is connected to the debug serial port, you can use the

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

1) First use the nmeli dev wifi command to scan the surrounding WIFI hotspots

orangepi@orangepi:~$ nmecli dev wifi

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

2) Then use the nmeli command to connect to the scanned WIFI hotspot, where:
a. wifi_name needs to be replaced with the name of the WIFI hotspot you want to
connect to
b. wifi_passwd needs to be replaced with the password of the WIFI hotspot you

want to connect to

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

3) Use the ip addr show wlan0 command to view the IP address of the wifi

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

valid_Ift forever preferred Ift forever

4) Use the ping command to test the connectivity of the WiFi network. The ping
command can be interrupted by pressing the Ctrl+Cshortcut key.

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

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

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 tt]=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 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 version image connects to WIFI through a

graphical method

1) Log in to the Linux system first. There are three ways to do this:

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

b. b. If the development board is connected to the debug serial port, you can use the
serial terminal to log in to the Linux system (use MobaXterm as the serial software, and
the graphical interface cannot be displayed using minicom)

c. c. If the development board is connected to an 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 option

5) Then you can see all the searched WIFI hotspots

—

Wired

1
* Wired connection 1 i
Wi-Fi

orangepi_5G *#*%
> Fokok ok

rangepi ko
. EET TS

<Deactivate>

ko

Sk
T ke
oKk
K

KK

6) Select the WIFI hotspot you want to connect to, then use the Tab key to position the

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

Wired <Activate>

* Wired connection 1

orangepi 5G *** ||
FOKF K

ngepi Hokskok

S ek

o
i Ol Select tAEWWiFi want to connect tq
L »

il 7 EE T

ok
*k
®ok
*X

ok <Back>

7) Then a dialog box for entering a password will pop up. Enter the corresponding

password in Password and press Enter to start connecting to WIFL

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

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

-
[Passvord L———

<Cancel> <OK>

T

ETWIFI

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

<Deactivates
1

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

e
e
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9) You can view the IP address of the wifi through theip a s wlan0 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 24:8c:d3:aa:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259069sec preferred Ift 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259071sec preferred Ift 172671sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_lft forever preferred lft forever

10) Use the ping command to test the connectivity of the WiFi network. The ping
command can be interrupted by pressing the Ctrl+C shortcut key.

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

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

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

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

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

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

3.7.2.3. Testing methods for desktop images

1) Click on the upper right corner of the desktop (please do not connect the network
cable when testing WIFI)
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2) Select Wi-Fi Settings in the drop-down box that pops up.

|V Wi-Fi Not Connected | ~
Select Network
Turn OFF
I Wi-Fi Settings |
Bluetooth On 5

Settings

Airplane Mode
Network Disables Wi-Fi, Bluetooth and mobile broadband

Bluetooth
Visible Networks
Background
g »
Appearance
xunlong_orangepi
0 Notifications
E -
Search
el RS
=1 Multitasking

xunlong_orangepi_5G

i Applications
ol W
Privacy

Online Accounts

4) Then click on the WIFI hotspot you want to connect to, and then enter the password to
start connecting to WIFI
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Settings

Airplane Mode
Network Disables Wi-Fi, Bluetooth and mobile broadband

] Bluetooth
Visible Networks

Background
a

Appearance
Wa xunlong_orangepi

2 Notifications
va

Search
va
I Multitasking
‘#a xunlong_orangepi_5G
i Applications
va

& Privacy

v

Online Accounts

Wi-Fi

Settings Connected

Airplane Mode
Network Disables Wi-Fi, Bluetooth and mobile broadband

i3 Bluetooth
Visible Networks

¥a xunlong_orangepi o]

HAIER_ODEF

Background
Appearance

[l Notifications
ChinaNet-p8ik
Search

Py Apple Dog- EEH
21 Multitasking

xunlong_orangepi_5G
# - Applications
cloud
Privacy

ChinaNet-p8ik-5G
Online Accounts

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

The Linux image released by Orange Pi has pre-installed the create_ap script.
You can use the create_ap command to create a WIFI hotspot. The basic command
format of create_ap is as follows:

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

[<access-point-name> [<passphrase>]]
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* options: This parameter can be used to specify encryption method, frequency band of
WIFI hotspot, bandwidth mode, network sharing method, etc. You can get the specific
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, usually ethO

* access-point-name: hotspot name

* passphrase: hotspot password

3.7.2.4. create_ap method to create a WIFI hotspot in NAT mode

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

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 eth(0 orangepi orangepi --no-virt
Config dir: /tmp/create_ap.wlan0.conf. TQkJtsz1

PID: 26139

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
D4FBF7ES5C604F169

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 your phone and find the WIFI hotspot named orangepi created by the
development board in the searched WIFTI list. Then click orangepi to connect to the

www.orangepi.cn 76 www.xunlong.tv


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

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

hotspot. The password is orangepi set above.
&R/ FTEBER ‘4R

T R O

v/ xunlong_orangepi_5G 8 =0

‘v 0

4) The display after successful connection is as shown below

 &# FEBERN R4
T B - @
v/ orangepi a =0

5) In NAT mode, the wireless device connected to the development board hotspot
requests an [P address from the development board's DHCP service, so there will be two
different network segments. For example, the IP of the development board here 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

device interrupt 83

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 by default. At this time, click the
connected WIFI hotspot erangepi, and then you can see that the IP address of the mobile
phone is 192.168.12.X.
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&8 FEBEM B4R
T B EM . @

v/ orangepi &= (0)
IPV4 Hitl
EBEIP Bif
1Ptk
FRERS 255.255.255.0
HEHaE 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 using the -g parameter to specify the network

segment of the access point AP as 192.168.2.1

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

At this time, after connecting to the hotspot through the mobile phone, click the

connected WIFI hotspot orangepi, and then you can see that the IP address of the mobile

phone is 192.168.2.X.
 &H TEBEN RiR
TR @
v/ orangepi a = ()
Py A 1tk
fof P B3
I3 zhils
F 255.255.255.0
FEEEF 192.168.2.1
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7) If you do not specify the --freq-band parameter, the default hotspot created is the
2.4G band. If you want to create a 5G band hotspot, you can specify it with the

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

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

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 WIFI hotspot name and enter the password to connect to the WIFI
hotspot.

A FEES

BUH EAth 45 A

EFR  orangepi
e VPA

=i

3.7.2.5. create_ap method to create a WIFI hotspot in bridge

mode

1) Enter the following command to create a WIFI hotspot in bridge mode with the name

orangepi and the password orangepi

orangepi@orangepi:~$ sudo create_ap -m bridge wlan( eth(0 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 wlan( eth(0 orangepi orangepi --no-virt
Config dir: /tmp/create_ap.wlan0.conf.zAcFIYTx
PID: 27707
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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.zAcFIYTx/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)
wlan0: EAPOL-4WAY-HS-COMPLETED ce:bd:9a:dd:a5:86

3) Take out your mobile phone and find the WIFI hotspot named orangepi created by
the development board in the searched WIFI list. Then click erangepi to connect to the
hotspot. The password is the orangepi set above.

 i&H T & BEN Y%

T B EM

v xunlong_orangepi_5G 8 = ()

orangepi 8 =0

4) The display after successful connection is as shown below

gl T E&RBIER 8
T4 B " @,
v/ orangepi 8 = ()

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

device interrupt 83

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

{ &8 T4 BiEM 48

Tt 515 - @

v/ orangepi a = ()
BE IP
IPithilk
R EAE 2565.255.255.0
PR 22 192.168.1.1

6) If you do not specify the --freq-band parameter, the default hotspot created is the
2.4G band. If you want to create a 5G band hotspot, you can specify it with the

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

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 WIFI hotspot name and enter the password to connect to the WIFI

hotspot.
WAREES

HH Hith g JiIPN

ZFF  orangepi

ZEiE NPA
)

3.7.3. How to set a static IP address

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

configuration file.

3.7.3. 1. Using nmtui command to set static IP address

1) First run the nmtui command

orangepi@orangepi:~$ sudo nmtui

2) Then select Edit a connection and press Enter
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NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

3) Then select the network interface for which you want to set a static IP address. For

example, to set a static IP address for an Ethernetinterface, select Wired connection 1.

Ethernet Tl <Add>
Wi-Fi <Edit...>
xunlong_orangepi_5G
<Delete>

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

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
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| Edit Connection |

Profile name [Jk¥a(=lsMele]y]sl=leksRe]s i}
D\ANCIOE : 82:FO:D6:0F: 66 (ethO)

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

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

<Cancel> <0K>

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

Enter to confirm.

| Edit Connection |

Profile name [[iSa=leMele]a]al=leymMeln i}
EVARa-MGE : 82:FO:D6:0F:66 (ethOd)

= 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 as shown below
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| Edit Connection |

Profile name [(RNg=l«Rele]alsl= ek Nolsl]
NVaRe-MOE :82:FO:D6:0F:66 (ethO)

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

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

<Cancel> <0K>

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

| Edit Connection |

Profile name [[R8a=leMEel]lalal=IoysRoln i}
Device [ PAsCH NS ESHC))

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

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

<Cancel> <OK>

9) Then press Enter, and the following setting interface will pop up.
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| Edit Connection |
Profile name (JkHuzleRieleljls{=Tetmilo]y ]
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
= IPv6 CONFIGURATION <Automatic> <Show>
[X] Automatically connect
[X] Available to all users
<Cancel> <OK>

10) Then you can set the IP address, gateway and DNS server address as shown in the

figure below (there are many other setting options, please explore them yourself). Please

set them according to your specific needs. The values set in the figure below are just

an example.

| Edit Connection

Profile name [[i¥g=leMele]alpl=lessielai}

ETHERNET

IPv4 CONETGURATTON <Manuals>

DE\GRe-WeothO (86:F2:85:2C:81:CE)

<Show>

<Hlde>

Y[ [T 192.168.1.177/24 <Remove>

<Add >

Gateway

Search domains <Add...>

192.168.1.1
DNS servers LRERCI: | <Remove>

<ma .

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

= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel>

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

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

<Add>
=EdiE, .2
<Delete>

I
i
l

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

NetworkManager TUI
Please select an option
Edit a connection

gActivate a connection

Set system hostname

Quit \
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14) Then select the network interface you want to set, such as Wired connection 1, then

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

\

—Wired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

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

connection 1, so that the static [P address set previously will take effect.

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

16) Then you can exit nmtui by pressing the <Back> and Quit buttons.
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NetworkManager TUI

* xunlong_orangepi il Activate a connection

Set system hostname

e [ | [N
o~

Hred : twates Please select an option
Wired connection 1
Wi-Fi Edit a connection

<0K>
\

17) Then use ip a s eth0 to see that the IP address of the network port has become the

static IP address set earlier.

orangepi@orangepi:~$ ip a s eth0

\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd ff:{f:{f: ff: ff: {f
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute ethO
valid_Ift forever preferred lft forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e/64  scope  global
noprefixroute
valid_1ft 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_lft forever preferred lft forever

3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state

dynamic

18) Then you can test the network connectivity to check if the IP address is configured

OK. The ping command can be interrupted by pressing Ctrl+C.

orangepi@orangepi:~$ ping 192.168.1.177 -I eth0

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 ttI=64 time=0.275 ms
C

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

3.7.3.2. Use nmcli command to set static IP address

1) If you want to set a static [P address for the network port, please plug the network
cable into the development board first. If you need to set a static IP address for WIFI,
please connect to WIFI first, and then start setting the static IP address.

2) Then use the nmeli con show command to view the name of the network device, as
shown below

a. orangepiis the name of the WIFI network interface (the name may not be the

same)
b. b.Wired connection 1 is the name of the Ethernet interface
orangepi@orangepi:~$ nmecli con show
INAME UuID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9ecS5e2a wifi wlan0
Wired connection 1 9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet ethO

3) Then enter the following command, where
a. ""Wired connection 1" means setting the static IP address of the Ethernet port. If
you need to set the static IP address of WIFI, please change it to the name
corresponding to the WIFI network interface (which can be obtained through the
nmcli con show command)
b. The static IP address to be set after ipv4.addresses can be changed to the value
you want to set

c.ipv4.gateway means 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
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orangepi@orangepi:~$ sudo reboot

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

the IP address has been set to the desired value

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

valid_Ift forever preferred lft forever

3.7.4. How to set up the Linux system to automatically connect to the
network when it starts for the first time

The development board has an Ethernet port. If you want to remotely log in to
the Linux system of the development board through the Ethernet port, you only
need to plug a network cable that can access the Internet normally into the Ethernet
port. After starting the Linux system, an IP address will be automatically assigned to
the Ethernet port through DHCP. Then we can obtain the IP address of the Ethernet
port through the HDMI screen, serial port or by checking the router background,
and then we can remotely log in to the Linux system.

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 through ssh and
connect to WIFI through commands, or connect to WIFI through commands in the
HDMI screen or serial port.

However, 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 viewed through
the router background. Or if there is no HDMI screen, serial port module and
network cable, and only WIFI can be connected, you can use the method described
in this section to automatically connect to WIFI and set the static IP address of
WIFI or automatically set the static IP address of the Ethernet port.
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To use the method in this section, you first need to prepare a Linux system
machine. For example, a computer or virtual machine with Ubuntu system installed.
Why do you need a Linux system machine? Because the root file system of the
Linux system of the development board burned in the TF card is in ext4 format. The
Linux system machine can mount it normally and then modify the configuration

files in it.

If you want to modify it in Windows, you can use 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 using Paragon ExtFS for Windows, please

solve them yourself. We will not answer your questions.

1) First, burn the Linux image of the development board you want to use to the TF card,
and then use the card reader to insert the TF card with the burned development board
Linux image into the machine with the Linux system installed (such as a computer with
Ubuntu system installed, the following demonstration will take the Ubuntu computer as

an example)

2) When the TF card is inserted into the Ubuntu computer, the Ubuntu computer will
generally automatically mount the Linux root file system partition in the TF card. From
the following command, we can know that /media/test/opi_root is the path where the
Linux root file system in the TF card 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 lib 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 TF card
test@test:~$ cd /media/test/opi_root/boot/

4) Then copy the orangepi_first_run.txt.template toorangepi_first_run.txt. Through

the orangepi_first run.txt configuration file, you can set the development board Linux
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system to automatically connect to a WIFI hotspot when it starts for the first time, or you
can set a static IP address for the WIFI or Ethernet port.

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

5) Use the following command to open the orangepi first run.txt file, 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. The 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
value is 1, which means deletion. If it is set to 0, orangepi_first run.txt will be
renamed to orangepi_first run.txt.old after the first startup. Generally, keep the
default value

b. The 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 a static [P address for the
Ethernet port, please set it to 1

d. The FR _net_wifi_enabled variable is used to control whether to enable the
WIFI configuration. If you need to set the development board to automatically
connect to the WIFI hotspot, you must set it to 1. Also, please note that if this
variable is set to 1, the Ethernet port setting will be invalid. In other words, the
WIFI and Ethernet ports cannot be set at the same time (why, because there is no
need...)

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

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

g. FR net_use_static variable is used to set whether to set a static IP address for
the WIFI or Ethernet port

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

i.  FR net_static_gateway variable is used to set the gateway. Please set it

according to your actual situation.

www.orangepi.cn 93 www.xunlong.tv


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

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

7) Here are some 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

b. 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 WIFI
IP address to a specific static IP address (so that when the Linux system starts,
you can directly use the set static IP address to remotely log in to the
development board through SSH, without having to check the IP address of the
development board through the router background), 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

e) Set FR _net_use_static to 1

f) Set FR_net_static_ip to the desired IP address

g) Set FR_net_static_gateway to the corresponding gateway address

c. For example, if you want the Linux system of the development board to
automatically set the IP address of the Ethernet port to the desired static IP
address after the first startup, 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
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Linux system of the development board in the TF card, then uninstall the TF card, and

then you can insert the TF card into the development board to start it.

9) If you do not set a static IP address, you still need to check the IP address through the
router background. If you set a static IP address, you can ping the static IP address set on
the computer. If you can ping, it means that the system has started normally and the
network has been set correctly. Then you can use the set IP address to remotely log in to

the Linux system of the development board through ssh

After the development board's Linux system is started for the first time,
orangepi_first_run.txt will be deleted or renamed to orangepi_first run.txt.old. At
this time, even if you reset the orangepi_first_run.txt configuration file and restart
the development board's Linux system, the configuration in orangepi_first run.txt
will not take effect again, because this configuration will only take effect at the first

startup after burning the Linux system. Please pay special attention to this.

3.8. SSH remote login development board

By default, Linux systems enable SSH remote login and allow the root user to
log in. Before logging in through SSH, you must first 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 to the development board under Ubuntu
1) Get 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 you enter the password, the screen will not display the specific
content of the password you entered. Please do not think that there is any

malfunction. Just press Enter after entering it.
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If the prompt refuses to connect, as long as you are using the image provided by
Orange Pi, please do not doubt whether the password orangepi is wrong, but look
for other reasons.

3) After successfully logging into the system, the display is as shown below

test@test:~5 ssh orangepi@l192.168.2.163
orangepi@l®2.168.2.163's password:

/1
|

|
Welcome to with
System load:  13f Up time: 8 mi Local users:
Memory usage: | of 3.83G IP: : ?.163
CPU temp: 37C Usage of /:

[ : apt upgrade ]
Last check: 2824- 2T 11:3

[ : orangepi-config ]

Last login: Tue Aug 27 11:19:19 2824
orangepi@orangepida:~$

If ssh cannot log in to the Linux system normally, first check whether the IP
address of the development board can be pinged. If the ping is successful, 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 to try to connect:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, please re-burn the system and try again.

3. 8. 2. SSH remote login development board under Windows
1) First obtain the IP address of the development board

2) You can use MobaXterm to remotely log in to the development board under Windows.

First, create a new ssh session

a. Open Session
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b. Then select SSH in Session Setting

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

d. Then enter the Linux system username root or orangepi in Specify username
e. Finally, click OK

a X
< @ X o
setgs b Yo B2
'
\ 2. Select SSH e
z 1. Open Session
&
" m ¥ E &2 e s B m @ »x =

SSH |Temet Rsh Xdmcp ROP WNC FTP  SFTP  Serial File  Shel Browser Mosh AwsS3 WSL

BB Basic SSH settings

[ Remeta ot " 12216913 | |i-;5m.n e ] Pt [2 &

BN Advanced SSH setings \- Tarminal settings 2 Natwork setings x\wmw

3. Enter the IP address of the development board

4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

s edinon here: hios: nobastem mcbstek et

3) You will then be prompted to enter a password. The default password for both root
and orangepi users is orangepi

Please note that when you enter the password, the specific content of the
password will not be displayed on the screen. Please do not think that there is any

malfunction. Just press Enter after entering it.

B® 192.168.1.36 (root)
Terminal Sessions View Xserver Tools Games Settings Macros  Help
e . : - &
B % % <% x @ B Y E & 2 0
Session  Servers Tools Games  Sessions View Split MultEvec Tumneling Packages Settings Help

CH

aa User sessions

«
192.168.1.36 (root)
4) After successfully logging into the system, the display is as shown below
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B 102168.2163 (root)

® i - :
M % s & ® B Y B & 5 0
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help

“2% 1. Home 83 (root)

(SSH client, X-

8 » S5H session to

«cache 55H compression :

.canfig SSH-browser D

.geonf X11-forwarding : «+ (remote ded

local DISPLAY : v (automatically set on remote server)
.oh-my-zsh

pﬁﬁge > For more in ctrl+click on help or visit our
5El

Sessions
1

wvim

\bash_history
.bashrc
.desktop_autologin
Jesshst

viminfo
Nauthority D I |
\XSESSIoN-errors il
zshre il Welcome to Or

) Sep | %, Macros | &% Tools

System load: Up time: 1in 1 users:
Memory usage: IP: 1
CPU temp: Usage of /:

: apt upgrade ]

: orangepi-config ]

in: Tue Aug 27 11:47:23 4 from 192.168.2.
ngepida

3.9. HDMI test

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

7

2) After starting the Linux system, if the HDMI display has image output, it means that
the HDMI interface is working properly

Note that although many laptops have HDMI interfaces, the HDMI interfaces of

laptops generally only have output functions and do not have HDMI in functions,
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which means that the HDMI output of other devices cannot be displayed on the
laptop screen.

When you want to connect the HDMI of the development board to the HDMI
interface of the laptop, please first confirm that your laptop supports the HDMI in

function.

When there is no display on HDMI, please first check whether the HDMI cable
is plugged in tightly. After confirming that the connection is OK, you can try a
different screen to see if there is any display.

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

c. A monitor or TV that supports VGA interface

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

3.10. How to use Bluetooth

3.10.1. Testing methods for desktop images
1) First click on the area in the upper right corner of the desktop

2) Then open Bluetooth Settings
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Wired Connected >
xunlong_orangepi >
Bluetooth On | v
Turn Off

Bluetooth Settings I

& settings
Lock

Power Off / Log Out >

3) Bluetooth is turned on by default, and the Bluetooth devices scanned nearby will be
displayed under Devices

Settings =i Bluetooth () = o x

= Wi-Fi
Visible as “orangepi4a” and available for Bluetooth file transfers.
Network Transferred files are placed in the Downloads Folder.

Devices O
Bluetooth

AL-NS2286H Not Set Up
Background

Appearance vivo WATCH 2 EB6 Not Set Up

1 Notifications
FETHIRedmisE ] Not Set Up

Search

Amazfit GTR 2 Not Set Up
- Multitasking

i Applications OPPOK9s 5G Not Set Up

Privacy
DESKTOP-URGUSCN Not Set Up

4) Then click on the device you want to connect to start pairing. After pairing starts, a
pairing confirmation box will pop up. Select Confirmto confirm. At this time, you also
need to confirm on the phone.
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Confirm Bluetooth PIN

Please confirm that the following PIN matchg
the one displayed on “orangepi”.

606964

5) After pairing with the phone, you can select the paired Bluetooth device and then
select Send Files to start sending a file to the phone.

orangepi

Connection ()

Paired Yes
Type Phone
dress  54:BA:D6:47:B9:AC

I Send Files... I

6) Then select the file path to be sent, and click Select to start sending.
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Cancel Choose files to send /

{0 Recent < | fat orangepi | Pictures

it Home Name Size Type Modified
= screenshot from 2024-09-10 07-47-33.png Image

2 Decuments 5
B screenshot from 2024-09-10 07-49-11.png 117.2kB Image 07:49

§ Downloads [ Screenshot from 2024-08-10 07-50-07.png 101.3kB Image 07:50

B screenshot from 2024-09-10 10-10-31.png 101.6kB Image 10:10
11 Music B Screenshot from 2024-09-10 10-26-11.png 94.0kB Image 1026
B Screenshot from 2024-09-10 10-27-08.png 99.9kB  Image 10:27
B screenshot from 2024-09-10 10-28-08.png 105.7kB Image 10:28
B videos B Screenshot from 2024-09-10 10-28-27.png 117.4kB Image 10:28
B screenshot from 2024-09-10 10-36-42.png 885.2kB Image 10:36

+ Other Locations

7) The interface for sending files is shown below

Activities [ Bluetooth Transfer

Cancel Bluetooth File Transfer

From: /home/orangepi/Pictures
To: orangepi

Sending Screenshot from 2024-09-10 07-47-33.png

3.10.2. How to use the server version image
1) After entering the system, you can first use the hciconfig command to check whether
there is a Bluetooth device node. If it exists, it means that Bluetooth initialization is

normal

orangepi@orangepi:~$ sudo apt update && sudo apt install -y bluez
orangepi@orangepi:~$ hciconfig -a
hci0:  Type: Primary Bus: UART
BD Address: 3E:61:3D:19:0E:52 ACL MTU: 1021:8 SCO MTU: 240:3
UP RUNNING
RX bytes:925 acl:0 sco:0 events:72 errors:0
TX bytes:5498 acl:0 sco:0 commands:72 errors:0
Features: Oxbf Oxff 0x8d Oxfe Oxdb 0x3d 0x7b 0xc7
Packet type: DM1 DM3 DMS5 DH1 DH3 DH5 HV1 HV2 HV3
Link policy: RSWITCH SNIFF
Link mode: SLAVE ACCEPT
Name: 'orangepi’
Class: 0x3c0000
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Service Classes: Rendering, Capturing, Object Transfer, Audio
Device Class: Miscellaneous,

HCI Version: 5.0 (0x9) Revision: 0x400

LMP Version: 5.0 (0x9) Subversion: 0x400

Manufacturer: Spreadtrum Communications Shanghai Ltd (492)

2) Use bluetoothctl to scan for Bluetooth devices

orangepi@orangepi:~$ sudo bluetoothctl

[NEW] Controller 10:11:12:13:14:15 orangepi4a [default]

Agent registered

[bluetooth]# power on # Enable controller

Changing power on succeeded

[bluetooth]# discoverable on #Set the controller to be discoverable

Changing discoverable on succeeded

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

[bluetooth]# pairable on  #Set the controller to be pairable

Changing pairable on succeeded

[bluetooth]# scan on #Start scanning the surrounding 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 Mi phones

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

[bluetooth]# scan off #After scanning the Bluetooth device you want to connect
to, you can close the scan and write down the MAC address of the Bluetooth device.
The Bluetooth device tested here is an Android phone, the Bluetooth name 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 the device you want to pair, you can pair it. Pairing requires the MAC
address of the device

[bluetooth]# pair DC:72:9B:4C:F4:CF #Pair using the MAC address of the
scanned Bluetooth device
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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 will
also need to confirm on your phone

[CHG] Device DC:72:9B:4C:F4:CF Modalias: bluetooth:v010Fp107Ed1436

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

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

Pairing successful  #Prompt that 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 pairing is successful, the Bluetooth interface of the mobile phone is displayed as

follows

< BT

B .
4 Al P45 B B &R «©
RS orangepi

B S

ERNESE

() orangepi mmm 3

5) To connect to 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 Bluetooth devices

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
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[bluetooth]# connect DC:72:9B:4C:F4:CF  #Use MAC address to connect to
Bluetooth device

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 indicates that the connection is successful

7) After connecting to the Bluetooth device, you can see the prompt that the audio for

calls and media has been connected on the Bluetooth configuration interface of the

Android phone.
< EF
BZF
4 i T S 0 T TR A T @
BEER orangepi
WA

BEraieE

orangepi
@ BiEER T BIENEANSM

ATARE

3. 11. USB interface test

The USB port can be connected to a USB hub to expand the number of USB ports.

3.11.1. Test by connecting USB mouse or keyboard
1) Insert the USB keyboard into the USB port 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 the system normally, it means that the USB

interface is working properly (the mouse can only be used in the desktop version of the

system)
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3.11.2. Test by connecting USB storage device
1) First, insert the USB flash drive or USB mobile hard disk into the USB port of the

Orange Pi development board.

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

USB disk has been successfully recognized.

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

8 0 30044160 sda

8 1 30043119 sdal

3) Use the mount command to mount the USB drive to /mnt, and then you can view the
files in the USB drive.

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

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

4) After mounting, you can use the df -h command to view the capacity usage and mount
point of the USB drive.

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

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

3.11.3. USB Ethernet Card Test

1) The USB Ethernet cards that have been tested and can be used are as follows. The
RTL8153 USB Gigabit Ethernet card can be used normally when inserted into the USB
2.0 Host interface of the development board, but the speed cannot reach Gigabit. Please

note this.
Serial number model
1 RTL8152B USB 100M LAN
2 RTL8153 USB Gigabit LAN

2) First, insert the USB network card into the USB port 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 the following log information can be seen through the

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

orangepi@orangepi:~$ dmesg | tail
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[
[
[
[
[
[
[
[
[
[

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 enx00e04c362017: renamed from eth1
127.731874] IPv6: ADDRCONF(NETDEV_UP): enx00e04¢362017: link is not ready
127.763031] IPv6: ADDRCONF(NETDEV_UP): enx00e04¢362017: link is not ready
129.892465] r8152 3-1:1.0 enx00e04c362017: carrier on

129.892583] 1Pv6: ADDRCONF(NETDEV _CHANGE): enx00e04c362017: link

becomes ready

3) Then use the ifconfig command to see the device node of the USB network card and

the automatically assigned IP address

orangepi@orangepi:~$ sudo ifconfig
ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.1.177 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::6811:d293:4bc5:e9fd prefixlen 64 scopeid 0x20<link>
ether 00:¢0:4¢:36:20:17 txqueuelen 1000 (Ethernet)

RX packets 1849 bytes 134590 (134.5 KB)

RX errors 0 dropped 125 overruns 0 frame 0

TX packets 33  bytes 2834 (2.8 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

4) The command to test network connectivity is as follows

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

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttI=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 tt]I=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
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3.11.4. USB camera test
1) First, insert the USB camera into the USB port of the Orange Pi development board.

2) Then you can see through the Ismod command that the kernel automatically loads the

following modules

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

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 video number is not always video0, please refer to the actual one

you 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) The -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
¢) The -r option is used to specify the resolution of the photo
d) -S option is used to set the number of frames to skip ahead

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 Linux, after taking a photo, you can use the scp

command to transfer the photo to the Ubuntu PC for mirror viewing.
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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 Linux system, you can directly view the captured
pictures through the HDMI display

5) Test USB camera using mjpg-streamer
a. download mjpg-streamer
a) Github download address:

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

b) The mirror 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) DebianSystem

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 video number is not always video0. Please refer to the actual video

number.

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 [IP address of the development board: 8080] in the browser of
Ubuntu PC, Windows PC or mobile phone in the same LAN as the development

board to see the video output by the camera.
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3. 12. Audio Test

3.12.1. How to play audio using the command line
3.12.1.1. Headphone jack audio playback test

1) First, plug the earphone into the earphone jack of the development board.

=1

LLERLRELRRRREEL

N

2) Use the aplay -1 command to view the sound card devices supported by the Linux
system, where audiocodec is the sound card device required for headphone

playback.

root@orangepi:~# aplay -1

#*x% List of PLAYBACK Hardware Devices ****

card 0: audiocodec [audiocodec], device 0: sunxi-snd-plat-aaudio-sunxi-snd-codec 7110000.codec-0 []
Subdevices: 1/1

Subdevice #0: subdevice #0

card 1: sndi2s1 [sndi2s1], device 0: sunxi-snd-plat-i2s-snd-soc-dummy-dai snd-soc-dummy-dai-0 []
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Subdevices: 1/1
Subdevice #0: subdevice #0
card 2: sndhdmi [sndhdmi], device 0: sunxi-snd-plat-i2s-soc@3000000:hdmi_codec soc@3000000:hdmi_code []
Subdevices: 1/1
Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio, and the headphones will be able to

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 during the headphone test, please pull the headphones out a
little instead of plugging them all the way in.

3.12.1.2. HDMI audio playback test

1) First, use an HDMI to HDMI cable to connect the Orange Pi development board to the
TV (other HDMI displays need to ensure that they can play audio)

2) No additional settings are required for HDMI audio playback. Just use the aplay

command to play it.

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

2) Then find the following file (if there is no such audio file in the system, you can
upload an audio file to the system yourself)
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¢ ) Computer / usr [ share / sounds / alsa a sl=8 @8 &

© Recent n n n e ] n il irl
% Starred audiowav | Front_  Front Left.  Front_ mutewav  Noisewav  Rear_
Centerwav  wav Right.wav

a8 |8

Rear_Left.  Rearyoht  Side_teft  side Right
wav wav viav

7 Center.wav
Home.

& pocuments
4 Downloads
11 music

& pictures
H videos

8 Trash

+ Other Locations

3) Then select the audio.wav file, right-click and choose to open it with vlc to start
playing

¢ @ Computer / usr | share / sounds / l ; =
et ir, ip| n ip]

* Starred
W& OpenwithVIC mediaplayer  Return ‘l mimes Noew e
it Home T

[ Documents.
2 Downloads Mave to
e Copyto...

ename

Pictures Properties Ceris
H Videos

@ Trash

+ Other Locations.

“audio.way” selected (2.0 MB)

4) How to switch between different audio devices such as HDMI playback and
headphone playback

a. First click on the area in the upper right corner

b. Then select Settings

WWw.orangepi.cn 113 www.xunlong.tv


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

30, ©
A

~ range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd
o) )
s Wired Connected >
/ Wi-Fi Not Connected b
Bluetooth On >
& settings
B Lock
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Q settings
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0 Mouse & Touchpad output
) Keyboard
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d. Then select the audio device you want to play in the drop-down selection box of
Output Device (select Audio Codec to output the sound from the headphones,
select HDMI Audio to output the sound from HDMI)

Q Settings

i applications

& Privacy

& online Accounts

=2 Sharing

Volume Levels

@ Ppower

) system sounds

& Displays

() Mouse & Touchpad output

Audio Codec
@ Keyboard

‘Output Device HDMI Audio

(2 Printers

3.12.3. How to test recording using commands
1) The Orange Pi 4A development board does not have an onboard MIC, so you can only

record audio through headphones with a MIC function. After plugging a headphone with
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a MIC function into the development board, run the following command to record an

audio clip through the headphone:

orangepi@orangepi:~$ arecord -D hw:0,0 -d 5 -f S16_LE -t wav /tmp/test.wav

3. 13. Temperature sensor

T527 has a total of 6 temperature sensors. The command to check the temperature is as

follows:

The displayed temperature value needs to be divided by 1000 to get the unit in
Celsius.

a. sensor0: CPUL temperature sensor, the first command is used to view the type of
temperature sensor, the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone0/type
cpul thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone(/temp
54925

b. sensorl: CPUB temperature sensor, the first command is used to view the type of

temperature sensor, the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zonel/type
cpub_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zonel/temp
54990

c. sensor2: The temperature sensor of the GPU. 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_zone2/type
ogpu_thermal zone

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone2/temp
55056

d. sensor3: NPU temperature sensor, the first command is used to view the type of

temperature sensor, the second command is used to view the value of the

temperature sensor

orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone3/type
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npu_thermal zone
orangepi@orangepi:~$ cat /sys/class/thermal/thermal_zone3/temp
54686

e. sensor4: DDR temperature sensor, the first command is used to view the type of

temperature sensor, the second command is used to view the value of the

temperature sensor

orangepi(@orangepi:~# cat /sys/class/thermal/thermal_zone4/type
ddr_thermal zone

orangepi(@orangepi:~# cat /sys/class/thermal/thermal_zone4/temp
54925

f. sensor5: The temperature sensor of axp2202, the first command is used to view

the type of temperature sensor, the second command is used to view the value of

the temperature sensor

orangepi@orangepi:~# cat /sys/class/thermal/thermal_zoneS/type
axp2202-usb

orangepi@orangepi:~# cat /sys/class/thermal/thermal_zoneS/temp
45600

3. 14. 40 Pin Interface Pin Description

1) For the order of the 40-pin interface pins on the Orange Pi 4A development board,

please refer to the silkscreen diagram on the development board.

2) The functions of the 40 pin interface pins of the development board are shown in the
following table
a. Below is the complete pin diagram of 40pin
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HHETE FHTER HHTER GPI0 | GPIOFS |S|MFS | SIMAFS |CPIOFS | GPIO HAYE HHATER HHYRE
33V 1 2 5V
UART4-TX TWI4 SDA PI1 257 3 4 oV
PWMO-1 UART4-RX TWI4 SCK PIO 256 ) 6 GND
TWI1-SCK PWMO—8 PB4 36 1 8 45 PB13 UART7-TX PWMO—4
GND 9 10 46 PB14 UART7-RX PWMO-5
SP12-CS0 PWM0-6 UART2-TX PBO 32 11 12 37 PBS PWMO-9 TWI1-SDA
SP12-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPI1 MOSI PI4 261 19 20 GND
SPI1 _MISO PIS 260 21 22 258 PI6 UART6-TX
UARTS5—RX SPI1_CLK PI3 259 23 24 262 PI2 SPT1_CS0 UARTS—TX
GND 25 26 263 PI7 UART6-RX
TWI5-SDA PI9 265 27 28 264 PI8 TWI5-SCK
SPI2-MIS0 PB3 35 29 30 GND
PWMO—2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 40 40 PB8

b. The table below is a picture of the left half of the complete table above, which

can be seen more clearly

SR8k SR SR8k GPI0 | GPIOFFS |SIHFS
3.3v 1
UART4-TX TWI4 SDA PI1 291 3
PWMO-1 UART4-RX TWI4 S5CK PIO 256 5]
TWI1-5CK PWMO0-8 PB4 36 1
GND 9
SPI2-CS0 PWMO-6 UART2-TX PBO 32 11
SPI2-CLK PWMO-7 UARTZ2-RX PB1 33 13
SPI2-MOSI PB2 34 1a
3.3V 17
SPT1 MOST PI4 261 19
SPI1 MISO PI5 260 21
UART5—RX SPI1 CLK PI3 299 23
GND 25
TWI5—SDA PI9 265 21
SPI2-MIS0 PE3 35 29
PWMO—2 PB11 43 31
UART3-RX PWMO-13 PI12 268 33
PWMO-10 PB6 38 39
PB12 44 37
GND 39

c. The table below is the right half of the complete table above, which can be seen

more clearly
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55 | GPIOFS | GPIO BHTh B AR =8 R
2 oV
4 oV
6 GND
3 45 PB13 UART7-TX PWM0—4
10 46 PB14 UART7-RX PWMO—
12 37 PBo PWMO—9 TWI1-5DA
14 GND
16 269 PI13 PWMO0-14
18 270 PI14 PWMO-15
20 GND
22 258 PI6 UART6-TX
24 262 P12 SPT1_CS0 UARTo-TX
26 263 PI7 UART6—RX
28 264 P18 TWI5—SCK
30 GND
32 267 PI11 PWMO—-12 UART3-TX
34 GND
36 266 PI10
38 39 PB7 PWMO-11
40 40 PB8

3) There are 28 GPIO ports in the 40-pin interface, and the voltage of all GPIO ports is

3.3v

3. 15. How to install wiringOP

Note that wiringOP is pre-installed in the Linux image released by Orange Pi.
Unless the wiringOP code is updated, you do not need to download, compile and

install it again. You can use it directly.

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

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

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

normally.
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orangepi@orangepida:~$ gpio readall
OPI 4A +--
| Physical | V |
T e & T

|
| GND
| TXD.7
| RXD.7
| PBOS
| GND
| PI13
| € PI14
| GND
| TXD.6
| CE.1
| RXD.6
| SCL.5
| GND
| PWM12
| GND
| PI10
38 | PBO7
40 |

et s e R
| V | Physical | V

--+ OPI 4A +---

1) Download the wiringOP code

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y git

orangepi@orangepi:~$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

Note that the source code needs to be downloaded from the wiringOP next branch, so 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, which is stored in

/usr/sre/wiringOP.

2) Compile and install wiringOP

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

3) Test the output of the gpio readall command as follows
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orangepi@orangepid4a:~S gpio readall

OPI 4A
Mode | V | Physical | V | Mode
t---t----tt----t---+

I
I
| GND
[ TXD.7
[ RXD.7
[ PBOS
[ GND
| PI13
[ PI14
[ GND
[ TXD.6
SCLK.1 [
GND [
SDA.S |
PBO3 |
PB11 [
PWM13 [
PBO6 [
PB12 [
I

CE. 1
RXD.6
SCL.S
GND

PWM12
GND

PI10
PBEO7

30
32
34
36 0]
£1:] (6]
a0 | ©

S
| v | Physical | VvV |

OPI 4A

|
| [ |
| N |
| N |
| [ |
| N |
| N |
| [ |
| [ |
| N |

MIS0.1 | I |
| N |
| [ |
| [ |
| N |
| N |
| [ |
| N |
| N |
| I

3. 16. 40pin interface GPIO, I12C, UART, SPI and PWM test

3.16.1. 40pin GPIO port test
1) Below, we take pin 7, which corresponds to GPIO PB4, and wPi number 2 as an

example to demonstrate how to set the high and low levels of the GPIO port.

orangepi@orangepida:~$ gpio readall
OPI 4A

2) First set the GPIO port to output mode, where the third parameter needs to input the

wPi number corresponding to the pin

orangepi@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

orangepi@orangepi:~/wiringOP$ gpio write 2 0
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Using gpio readall, you can see that the value of pin 7 (V) has changed to 0

orangepi@orangepida:~$ gpio readall
EPTAAN -t
| GPIOD i Name | Vv | Physical | V | Mode

+
|
|
|
|
|

GND |

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.

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

Using gpio readall, you can see that the value of pin 7 (V) has changed to 1

orangepi@orangepida:~5 gpio readall

2
|

_______________________ ek
|
|
|
|
|

5) The setting method of other pins is similar. Just change the serial number of wPi to the

serial number corresponding to the pin.

3.16.2. How to set pull-up and pull-down resistors on pin GPIO
1) Below, we take pin 7, which corresponds to GPIO PB4 and wPi number 2, as an

example to demonstrate how to set the pull-up and pull-down resistors of the GPIO port.
orangepi@orangepida:~$ gpio readall

+---+ 0PI 4A

| | Physical
+ $----
|

|

|

|

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

the wPi number corresponding to the pin.

orangepi@orangepi:~/wiringOP$ gpio mode 2 in
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3) After setting to input mode, execute the following command to set the GPIO port to
pull-up mode

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

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

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

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

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

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

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

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

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

3.16.3. 40 Pin SPI Test
1) As shown in the figure below, the available SPIs of Orange Pi 4A are SPI1 and SPI2.

EHEe =83 R0l EHEe GPI0 | GPIOFS | SIMFFS | SIMFS | GPIOFS | GPIO FHRhEE SRR BHhee
3.3V 1 4 5V
UART4-TX TWI4_SDA PI1 257 3 4 5V
PWMO-1 UART4-RX TWI4_SCK P10 256 5 6 GND
TWI1-SCK PWMO-8 PB4 36 7 8 45 PB13 UART7-TX PWM0-4
GND 9 10 46 PB14 UART7-RX PWMO-5
SPI12-CS0 PWMO-6 UART2-TX PBO 32 11 12 37 PBS PWMO-9 TWI1-SDA
SPI2-CLK PWMO-T UART2-RX PB1 33 13 14 GND.
SPI2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPIL_MOSIT P14 261 19 20 GND
SPI1_MISO PI5 260 21 22 258 P16 UART6-TX
UARTS-RX SPI1_CLK PI3 259 23 24 262 PI2 SPI1_CSO UARTS-TX
GND 25 26 263 P17 UART6-RX
TWI5-SDA P19 265 27 28 264 PI8 TWI5-SCK
SPI2-MISO PB3 35 29 30 GND
PWMO-2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWM0-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 10 10 PB8

2) The corresponding pins of SPI1 and SPI2 in 40 pins are shown in the following table.

SPI1 corresponds to 40pin SPI2 corresponds to 40pin
MOSI Pin 19 Pin 15
MISO Pin 21 Pin 29
CLK Pin 23 Pin 13
CSo Pin 24 Pin 11

In Linux system, the SPI function in 40pin is disabled by default and needs to be H
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enabled manually before it can be used.

Add the following red font configuration to /boot/extlinux/extlinux.conf, and then
restart the Linux system to enable spil and spi2. Note that when opening multiple
configurations at the same time, the following red font content needs to be separated

by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669f46
earlycon=uart8250,mmio32,0x02500000 clk _ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-spil-cs0-spidev.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-spi2-cs0-spidev.dtbo

3) Then check whether the device node of spidevx.x exists in the Linux system. If it

exists, it means that the SPI configuration has taken effect.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev1.0 /dev/spidev2.0

4) Do not short the mosi and miso pins of SPI1 or SPI2. The output 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/spidev1.0

or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev2.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FO 0D |
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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 mosi and miso pins of SPI1 or SPI2 and run spidev_test. The output is

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

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev1.0
or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev2.0
spi mode: 0x0

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

3.16.4. 40 pinI2C test

1) As can be seen from the figure below, the available i2c buses for Orange Pi 4A are
i2cl, i2¢4 and i2¢5, a total of three i2¢ buses.

BHhEe BHhEe BHhER GPI0 | GPIOFS |SIMFS | SIBMAFS | GPIOFS | GPIO o2k BT EHDhe
3.3V 1 2 5V
UART4-TX TWI4_SDA PI1 257 3 4 5V
PWMO-1 UART4-RX TWI4_SCK P10 256 5 6 GND
TWI1-SCK PWMO-8 PB4 36 7 8 45 PB13 UART7-TX PWMO-4
GND 9 10 46 PB14 UART7-RX PWMO-5
SPI2-CSO PWMO-6 UART2-TX PBO & 11 12 37 PBS PWMO-9 TWI1-SDA
SPI2-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI12-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI114 PWMO-15
SPI1_MOST PI4 261 19 20 GND
SPI1_MISO PI5 260 21 22 258 P16 UART6-TX
UARTS-RX SPI1_CLK P13 259 23 24 262 P12 SPI1_CSO UART5-TX
GND 25 26 263 P17 UART6-RX
TWI5-SDA P19 265 27 28 264 P18 TWI5-SCK
SPI2-MISO PB3 35 29 30 GND
PWMO-2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI110
PB12 44 37 38 39 PBT PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of the three groups of 12C buses in 40 pins are shown in the

following table.
12CBus SDA correspond SCL correspond Dtbo
40pin 40pin Corresponding
configuration
12C1 Pin 12 Pin 7 sun55i-t527-i2cl
12C4 Pin 3 Pin 5 sunS5i-t527-i2c4
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12C5 Pin 27 Pin 28 suns55i-t527-i2¢5

In Linux system, the i2c function in 40pin is disabled by default and needs to be

enabled manually before it can be used.

Add the following red font configuration to /boot/extlinux/extlinux.conf, and then
restart the Linux system to enable i2cl, i2c4 and i2¢5, Note that when opening
multiple configurations at the same time, the contents in red font below need to be

separated by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669{46
earlycon=uart8250,mmi032,0x02500000 clk _ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-i2c1.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-i2c4.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-i2¢5.dtbo

3) After starting the Linux system, first confirm that the i2¢ device node exists under
/dev

orangepi@orangepi:~$ Is /dev/i2¢-*

dev/i2c-0 /dev/i2c-1 /dev/i2e-3 /dev/i2c-31 /dev/i2e-4 /dev/i2e-5 /dev/i2c-6

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¢ pin of the 40 pin connector

H Please select the S5V and 3.3V pins according to the specific i2c device. Different H
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H i2c devices may require different voltage values. H

6) Then use the i2edetect -y command. If the address of the connected i2¢c device can be

detected, it means that i2c can be used normally.

orangepi@orangepi:~$ sudo i2cdetect -y 1 #12cl command

orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command

orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5 command

3.16.5. 40 pinUART test
1) As can be seen from the table below, Orange Pi 4A has six uart buses: uart2, uart3,
uart4, uart5, uart6 and uart7.

BHhEe BHhEe BHhER GPI0 | GPIOFS |SIMFS | SIBMAFS | GPIOFS | GPIO o2k BT EHDhe
3.3V 1 2 5V
UART4-TX TWI4_SDA PI1 257 3 4 5V
PWMO-1 UART4-RX TWI4_SCK P10 256 5 6 GND
TWI1-SCK PWMO-8 PB4 36 7 8 45 PB13 UART7-TX PWMO-4
GND 9 10 46 PB14 UART7-RX PWMO-5
SPI2-CSO PWMO-6 UART2-TX PBO & 11 12 37 PBS PWMO-9 TWI1-SDA
SPI2-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI12-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI114 PWMO-15
SPI1_MOST PI4 261 19 20 GND
SPI1_MISO PI5 260 21 22 258 P16 UART6-TX
UARTS-RX SPI1_CLK P13 259 23 24 262 P12 SPI1_CSO UART5-TX
GND 25 26 263 P17 UART6-RX
TWI5-SDA P19 265 27 28 264 P18 TWI5-SCK
SPI2-MISO PB3 35 29 30 GND
PWMO-2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI110
PB12 44 37 38 39 PBT PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of the six UART bus groups in the 40 pins are shown in the

following table.
UART Bus RX corresponds to TX corresponds to | dtbo corresponding
40pin 40pin configuration
UART2 Pin 13 Pin 11 sun55i-t527-uart2
UART3 Pin 33 Pin 32 sun55i-t527-uart3
UARTH4 Pin 5 Pin 3 sun55i-t527-uart4
UARTS Pin 23 Pin 24 sun55i-t527-uartS
UART6 Pin 26 Pin 22 sun55i-t527-uart6
UART7 Pin 10 Pin 8 sun55i-t527-uart7
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In Linux system, the UART function in 40pin is disabled by default and needs to

be enabled manually before it can be used.

Add the following red font configuration to /boot/extlinux/extlinux.conf, and then
restart the Linux system to open uart2, uart3, uart4, uartS, uart6 and uart7. Note
that when opening multiple configurations at the same time, the following red font

content needs to be separated by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669{46
earlycon=uart8250,mmi032,0x02500000 clk _ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-uart2.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart3.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart4.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uartS.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart6.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart7.dtbo

3) After entering the Linux system, first confirm whether there is a uart device node

under /dev

orangepi@orangepi:~$ Is /dev/ttyAS*
dev/ttyASO  /dev/ttyAS1  /dev/ttyAS2  /dev/ttyAS3  /dev/ttyAS4  /dev/ttyASS5
dev/ttyAS6 /dev/ttyAS7

4) Then start testing the UART interface. First use the Dupont line to short-circuit the rx
and tx of the UART interface to be tested.
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5) Use the gpio serial command 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 (ttyASX needs to be replaced with the corresponding uart node name, please do

not copy it)

orangepi@orangepi:~$ gpio serial /dev/ttyASX

Out: 0: > 0

Out: 1. ->

Out: 2: > 2

Out: 3: -> 3°C

3.16.6. How to test PWM using /sys/class/pwm/

1) According to the table below, the Orange Pi4A has 14 PWM channels available,

including pwml, pwm2, pwm4, pwm5, pwm6, pwm7, pwm8, pwm9, pwml10, pwml1,

pwml2, pwml3, pwml4, and pwml5

HHETE FHTER HHTER GPI0 | GPIOR:S | 3| MF S | S| MFS | CPIOFS | GPIO HAYE HHATER HHYRE
33V 1 2 5V
UART4-TX TWI4 SDA PI1 257 3 4 oV
PWMO-1 UART4-RX TWI4 SCK PIO 256 ) 6 GND
TWI1-SCK PWMO-8 PB4 36 1 8 45 PB13 UART7-TX PWMO—4
GND 9 10 46 PB14 UART7-RX PWMO-5
SP12-CS0 PWM0-6 UART2-TX PBO 32 11 12 37 PBS PWMO-9 TWI1-SDA
SP12-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPI1 MOSI PI4 261 19 20 GND
SPI1 _MISO PIS 260 21 22 258 PI6 UART6-TX
UARTS5—RX SPI1_CLK PI3 259 23 24 262 PI2 SPT1_CS0 UARTS—TX
GND 25 26 263 PI7 UART6-RX
TWI5-SDA PI9 265 27 28 264 PI8 TWI5-SCK
SPI2-MIS0 PB3 35 29 30 GND
PWMO—2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of PWM in 40pin are shown in the following table.

www.orangepi.cn

PWM Bus Corresponding to dtbo corresponding
40pin configuration
PWMO0-1 Pin § sun55i-t527-pwml
PWMO-2 Pin 31 sunS55i-t527-pwm2
PWMO0-4 Pin 8 sunS5i-t527-pwm4
PWMO-5 Pin 10 sun5Si-t527-pwmS
PWMO0-6 Pin 11 sunSSi-t527-pwmé6
PWMO-7 Pin 13 sunSSi-t527-pwm?7
PWMO0-8 Pin 7 sun5S5i-t527-pwm8
PWMO0-9 Pin 12 sunSS5i-t527-pwm9
128
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PWMO0-10 Pin 35 suns5i-t527-pwm10
PWMO-11 Pin 38 sun55i-t527-pwml1
PWMO0-12 Pin 32 suns5i-t527-pwm12
PWMO0-13 Pin 33 suns5i-t527-pwm13
PWMO0-14 Pin 16 suns5i-t527-pwm14
PWMO-15 Pin 18 suns5i-t527-pwml15

In Linux system, the PWM function in 40pin is disabled by default and needs to

be enabled manually before it can be used.

Add the following configuration in red font to /boot/extlinux/extlinux.conf, and then
restart the Linux system to turn on pwml, pwm2, pwm4, pwmS5, pwmé6, pwm?7,
pwm8, pwm9, pwml10, pwmll, pwm12, pwm13, pwml4 and pwmlS5. If you only

need to turn on one, just fill in one.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669{46
earlycon=uart8250,mmio32,0x02500000 clk _ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-pwml.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm?2.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm4.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwmS5.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwmé6.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm?7.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwmS8.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm9.dtbo
/boot/dtb/allwinner/overlay/sunS5i-t527-pwm10.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwml1.dtbo
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/boot/dtb/allwinner/overlay/sun55i-t527-pwm12.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm13.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm14.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-pwm15.dtbo

3) After restarting, you can start the PWM test

Please execute the following commands as the root user.

a. Enter the following command in the command line to make pwm1 output a S0Hz

Squarce 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 in the command line to make pwm?2 output a S0Hz

Squarce wave

root(@orangepi:~# echo 2 > /sys/class/pwm/pwmchip0/export
root@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm?2/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm?2/duty cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm?2/enable

c. Enter the following command in the command line to make pwm4 output a S0Hz

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/pwmchip(0/pwm4/enable
d. Other PWM test methods are similar and will not be described here.
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171mV
50.00Hz

CH1/3.02V___50.0013Hz ]
20225045186 1138}

3. 17. Installation and use of wiringOP-Python

wiringOP-Python is the Python version of wiringOP, which is used to operate
the GPIO, I12C, SPI, UART and other hardware resources of the development board

in Python programs.

Also note that all the commands below are performed under the root user.

3.17. 1. Installation of 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 there are no errors during the download process

due to network problems.

If you have problems downloading the code from GitHub, you can directly use the
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wiringOP-Python source code that comes with the Linux image, which is stored in H

/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

Linux system of the development board

root@orangepi:~# cd 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 help information is output, it means
wiringOP-Python has been successfully installed. 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 in the python
command line are as follows:

a. First use the python3 command to enter the python3 command line mode

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

www.orangepi.cn 132 www.xunlong.tv


https://github.com/orangepi-xunlong/wiringOP-Python
http://www.orangepi.cn/
http://www.xunlong.tv/

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

wiringOP-Python. Press the q key to exit the help information interface.

>>> 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.

CLASSES
builtins.object
GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.17.2. 40 pin GPIO port test

WiringOP-Python is the same as wiringOP. It can also determine which GPIO
pin to operate by specifying the wPi number. Because there is no command to view
the wPi number in wiringOP-Python, the correspondence between the board's wPi
number and the physical pin can only be viewed through the gpio command in
wiringOP.
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orangepi@orangepida:~$ gpio readall

Physical

1
[ GND
[ TXD.7
[ RXD.7
[ PBOS
I GND
[ PI13
[ PI14
|| 2@ GND
[ TXD.6
|| 24 CE.1
I RXD.6
[ SCL.5
[ GND
[ PWM12
[ GND
I PI10
|| 38 PBO7
|l 48

s ST S ---
| V | Physical |

--+ OPI 4A +---

1) Below, we take pin 7, which corresponds to GPIO PB4 and wPi number 2, as an
example to demonstrate how to set the high and low levels of the GPIO port.

orangepi@orangepida:~S$ gpio readall
+---+ OPI 44

| Physical | V |
EEE T

I

I

I

I

I

1 I
3 I
5 6 |
7 : I
S I

2) The steps for testing directly using commands are as follows:

a. First, set the GPIO port to output mode. The first parameter of the pinMode
function is the wPi number 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 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-Python# python3 -c "import wiringpi; \
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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 for testing in the python3 command line are as follows:

a. First use the python3 command to enter the python3 command line mode

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 wPi number 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 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.
>>> 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) wiringOP-Python For setting the GPIO high and low levels in Python code, please
refer to the blink.py test program in the examples. The blink.py test program will set the
voltage of all GPIO ports in the 40 pins of the development board to change continuously.

root@orangepi:~/wiringOP-Python# c¢d examples

root@orangepi:~/wiringOP-Python/examples# Is blink.py

www.orangepi.cn 135 www.xunlong.tv


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

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

blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py

3.17.3. 40 pin SPI test

1) As shown in the figure below, the available SPIs of Orange Pi 4A are SPI1 and SPI2.

HAYHE HAYRE HAYHE GPIO |GPIOFS | SIMIFS | 3|MFS | GPIOFS | GPIO HHTE HHhEe SH TR
3.3V 1 2 5V
UART4-TX TWI4 SDA PI1 257 3 4 ov
PWMO—1 UART4-RX TWI4 SCK PI0 256 2 6 GND
TWI1-SCK PWMO-8 PB4 36 i 8 45 PB13 UART7-TX PWMO—4
GND 9 10 46 PB14 UART7-RX PWMO0-5
SP12-CS0 PWMO-6 UART2-TX PBO 32 11 12 37 PBS PWM0-9 TWI1-SDA
SPT2-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPT2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPI1 MOSI P14 261 19 20 GND
SPI1_MISO PI5 260 21 22 258 PI6 UART6-TX
UART5—RX SPT1_CLK PT3 259 23 24 262 PI2 SPI1_CS0 UARTS-TX
GND 25 26 263 PI7 UART6-RX
TWI5-SDA PT9 265 27 28 264 P18 TWI5-SCK
SPT2-MISO PE3 35 29 30 GND
PWMO-2 PB11 43 31 54l 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of SPI1 and SPI2 on 40pin are shown in the following table

SPI1 corresponds to 40pin SPI2 corresponds to 40pin
MOSI Pin 19 Pin 15
MISO Pin 21 Pin 29
CLK Pin 23 Pin 13
CSo0 Pin 24 Pin 11

In Linux system, the SPI function in 40pin is disabled by default and needs to be

enabled manually before it can be used.

Add the following red font configuration to /boot/extlinux/extlinux.conf, and then
restart the Linux system to enable spil and spi2. Note that when opening multiple
configurations at the same time, the following red font content needs to be separated

by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3c¢557d669f46
earlycon=uart8250,mmio32,0x02500000 clk _ignore unused initcall debug=0
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console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles

FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-spil-cs0-spidev.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-spi2-cs0-spidev.dtbo

3) Then check whether the device node of spidevx.x exists in the Linux system. If it

exists, it means that the SPI configuration has taken effect.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev1.0 /dev/spidev2.0

4) Then you can use the spidev_test.py program in the examples to test the SPI loopback
function. The spidev_test.py program needs to specify the following two parameters:
a. --channel: Specify the SPI channel number

b. --port: Specify the SPI port number

5) Do not short the mosi and miso pins of SPI. The output of running spidev_test.py is as

follows. You can see that the data of TX and RX are inconsistent.

The x after the --channel and --port parameters needs to be replaced with the

specific SPI channel number and SPI port number.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidevl.1

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |.....@.......... |

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF |................. |

6) Then use the Dupont line to short the SPI's txd and rxd pins and run spidev_test.py.
The output is as follows. You can see that the sent and received data are the same,

indicating that the SPI loopback test is normal.
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The x after the --channel and --port parameters needs to be replaced with the

specific SPI channel number and SPI port number.

root@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidevl.1

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FFFFFOOD  |......@.......... |

3.17.4. 40 pin I2C test

1) As can be seen from the table below, the available i2c buses for Orange Pi 4A are i2¢1,

12¢4 and i2c5, a total of three i2¢ buses.

HHETE FHTER HHTER GPI0 | GPIOR:S | 3| MF S | S| MFS | CPIOFS | GPIO HAYE HHATER HHYRE
33V 1 2 5V
UART4-TX TWI4 SDA PI1 257 3 4 oV
PWMO-1 UART4-RX TWI4 SCK PIO 256 ) 6 GND
TWI1-SCK PWMO-8 PB4 36 1 8 45 PB13 UART7-TX PWMO—4
GND 9 10 46 PB14 UART7-RX PWMO-5
SP12-CS0 PWM0-6 UART2-TX PBO 32 11 12 37 PBS PWMO-9 TWI1-SDA
SP12-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPI1 MOSI PI4 261 19 20 GND
SPI1 _MISO PIS 260 21 22 258 PI6 UART6-TX
UARTS5—RX SPI1_CLK PI3 259 23 24 262 PI2 SPT1_CS0 UARTS—TX
GND 25 26 263 PI7 UART6-RX
TWI5-SDA PI9 265 27 28 264 PI8 TWI5-SCK
SPI2-MIS0 PB3 35 29 30 GND
PWMO—2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of the three groups of I12C buses in 40 pins are shown in the

following table.
12CBus SDA corresponds to | SCL corresponds to | dtbo corresponding
40pin 40pin configuration
12C1 Pin 12 Pin 7 sun55i-t527-i2cl
12C4 Pin 3 Pin 5 sun55i-t527-i2c4
12C5 Pin 27 Pin 28 sun55i-t527-i2¢5

In Linux system, the i2c function in 40pin is disabled by default and needs to be

enabled manually before it can be used.
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Add the following red font configuration to /boot/extlinux/extlinux.conf, and then
restart the Linux system to enable i2cl, i2c4 and i2cS. Note that when opening
multiple configurations at the same time, the following red font content needs to be

separated by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669{46
earlycon=uart8250,mmi032,0x02500000 clk _ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-i2c1.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-i2c4.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-i2¢5.dtbo

3) After starting the Linux system, first confirm that the i2¢ device node exists under
/dev

orangepi@orangepi:~$ Is /dev/i2¢-*

dev/i2c-0 /dev/i2c-1 /dev/i2e-3 /dev/i2c-31 /dev/i2e-4 /dev/i2e-5 /dev/i2c-6

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 i2c pin of the 40 pin connector. Here we take the
DS1307 RTC module as an example.
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6) Then use the i2cdetect -y command. If the address of the connected i2c device can be

detected, it means that the i2c device is connected correctly

orangepi@orangepi:~$ sudo i2cdetect -y 1 #12c1 Command
orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 Command

orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5 Command

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/i2e-1"

Thu 2022-06-16 04:35:46

Thu 2022-06-16 04:35:47

Thu 2022-06-16 04:35:48

~C

exit

3.17.5. 40 pin ] UART test

1) As can be seen from the table below, Orange Pi 4A has six uart buses: uart2, uart3,
uart4, uart5, uart6 and uart7
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HHETE FHTER HHTER GPI0 | GPIOR:S | 3| MF S | S| MFS | CPIOFS | GPIO HAYE HHATER HHYRE
33V 1 2 5V
UART4-TX TWI4 SDA PI1 257 3 4 oV
PWMO-1 UART4-RX TWI4 SCK PIO0 256 ) 6 GND
TWI1-SCK PWMO-8 PB4 36 1 8 45 PB13 UART7-TX PWMO—4
GND 9 10 46 PB14 UART7-RX PWMO-5
SP12-CS0 PWM0-6 UART2-TX PBO 32 11 12 37 PBS PWMO-9 TWI1-SDA
SP12-CLK PWMO-7 UART2-RX PB1 33 13 14 GND
SPI2-MOST PB2 34 15 16 269 PI13 PWMO-14
3.3V 17 18 270 PI14 PWMO-15
SPI1 MOSI PI4 261 19 20 GND
SPI1 _MISO PIS 260 21 22 258 PI6 UART6-TX
UARTS5—RX SPI1_CLK PI3 259 23 24 262 PI2 SPT1_CS0 UARTS—TX
GND 25 26 263 PI7 UART6-RX
TWI5-SDA PI9 265 27 28 264 PI8 TWI5-SCK
SPI2-MIS0 PB3 35 29 30 GND
PWMO—2 PB11 43 31 32 267 PI11 PWMO-12 UART3-TX
UART3-RX PWMO-13 PI12 268 33 34 GND
PWMO-10 PB6 38 35 36 266 PI10
PB12 44 37 38 39 PB7 PWMO-11
GND 39 40 40 PB8

2) The corresponding pins of the six UART bus groups

following table.

in the 40 pins are shown in the

UART Bus RX corresponds to TX corresponds to | dtbo corresponding
40pin 40pin configuration
UART?2 Pin 13 Pin 11 suns5i-t527-uart2
UART3 Pin 33 Pin 32 suns5i-t527-uart3
UART4 Pin 5 Pin 3 suns5i-t527-uart4
UARTS Pin 23 Pin 24 suns5i-t527-uarts
UART6 Pin 26 Pin 22 suns5i-t527-uart6
UART7 Pin 10 Pin 8 sun55i-t527-uart7

In Linux system, the UART function in 40pin is disabled by default and needs to

be enabled manually before it can be used.

Add the following red font configuration to /boot/extlinux/extlinux.conf, and then

restart the Linux system to open uart2, uart3, uart4, uartS, uart6 and uart7. Note

that when opening multiple configurations at the same time, the following red font

content needs to be separated by spaces and written in one line.

orangepi@orangepi4a:~$ sudo vim /boot/extlinux/extlinux.conf

label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3¢557d669{46
earlycon=uart8250,mmi032,0x02500000 clk _ignore unused initcall debug=0
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console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles

FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-uart2.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart3.dtbo
/boot/dtb/allwinner/overlay/sunS5i-t527-uart4.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uartS.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart6.dtbo
/boot/dtb/allwinner/overlay/sun55i-t527-uart7.dtbo

3) After entering the Linux system, first confirm whether there is a uart device node

under /dev

orangepi@orangepi:~$ Is /dev/ttyAS*
dev/ttyASO  /dev/ttyAS1  /dev/ttyAS2  /dev/ttyAS3  /dev/ttyAS4  /dev/ttyASS5
dev/ttyAS6 /dev/ttyAS7

4) Then start testing the UART interface. First use the Dupont line to short-circuit the rx
and tx of the UART interface to be tested

5) Finally, you can run the serialTest.py program in examples to test the loopback
function of the serial port. If you can see the following print, it means that the serial port
loopback test is normal (ttyASX needs to be replaced with the corresponding uart node

name, please do not copy it)

root@orangepi:~/wiringOP-Python# cd examples
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device /dev/ttyASX
Out: 0:-> 0

Out: 1:-> 1

Out: 2:-> 2

Out: 3:-> 3

Out:  4:°C

exit

3. 18. Hardware watchdog test

The Linux system released by Orange Pi has the watchdog_test program pre-installed,
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which can be used for direct testing.

The method to run the watchdog_test program is as follows:

a. The second parameter 10 represents the watchdog count time. If the watchdog is
not fed within this time, the system will restart.

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line of keep alive to indicate that the

dog was successfully fed.

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152,identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0

return ENOTTY.if -1,success:0

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3. 19. Check the chipid of T527 chip

The command to view the chipid of the T527 chip is as follows. The chipid of each

chip is different, so the chipid can be used to distinguish multiple development boards.

orangepi@orangepi:~# cat /sys/class/sunxi_info/sys_info |grep sunxi_serial
sunxi_serial :208d211475779d0c0000019000000000

3. 20. Python related instructions

3.20.1. How to compile and install Python source code

If the Python version in the Ubuntu or Debian system software repository does
not meet the development requirements and you want to use the latest version of

Python, you can use the following method to download the Python source package to
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compile and install the latest version of Python.
The following demonstrates compiling and installing the latest version of Python
3.9. If you want to compile and install other versions of Python, the method is the

same (you need to download the source code of the Python you want to install).

1) First install the dependency packages required to compile Python

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y build-essential zliblg-dev \
libncursesS-dev libgdbm-dev libnss3-dev libssl-dev libsqlite3-dev \
libreadline-dev libffi-dev curl libbz2-dev

2) Then download the latest version of Python 3.9 source code and unzip it

orangepi@orangepi:~$ wget \
https://www.python.org/ftp/python/3.9.10/Python-3.9.10.tgz
orangepi@orangepi:~$ tar xvf Python-3.9.10.tgz

3) Then run the configuration command

orangepi@orangepi:~$ c¢d Python-3.9.10

orangepi@orangepi:~/Python-3.9.10$ ./configure --enable-optimizations

4) Then compile and install Python 3.9. The compilation time takes about half an hour.

orangepi@orangepi:~/Python-3.9.10$ make -j4

orangepi@orangepi:~/Python-3.9.10$ sudo make altinstall

5) After installation, you can use the following command to view the version number of
Python just installed

orangepi@orangepi:~/Python-3.9.10$ python3.9 --version
Python 3.9.10

6) Then update pip

orangepi@orangepi:~$ /usr/local/bin/python3.9 -m pip install --upgrade pip

3.20.2. How to change pip source in Python

The default source used by pip in Linux system is the official source of Python,
but the speed of accessing the official source of Python in China is very slow, and the

installation of Python packages often fails due to network problems. So when using
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H pip to install Python libraries, please remember to change the pip source.

1) First install python3-pip

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3-pip

2) How to permanently change pip source under Linux
a. First create a new ~/.pip directory, then add the pip.conf configuration file and

set the source of pip to 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 use pip3 to install the Python library quickly.

3) How to temporarily change the pip source under Linux, where <packagename> needs

to be replaced with the specific package name

orangepi@orangepi:~$ pip3 install <packagename>-i \

https://pypi.tuna.tsinghua.edu.cn/simple --trusted-host pypi.tuna.tsinghua.edu.cn

3. 21. How to install Docker

The Linux image provided by Orange Pi has Docker pre-installed, but the Docker
service is not enabled by default. Use the 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 started the next time you start the system.

orangepi@orangepi:~$ enable_docker.sh

You can use the following command to test docker. If you can run hello-world, it

means that docker can be used normally.

orangepi@orangepi:~$ docker run hello-world

Unable to find image 'hello-world:latest' locally
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latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{fd0bf4a8e6c9408b2600777¢c5

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

When using the docker command, if permission denied is prompted, add the current

user to the docker user group so that the docker command can be run without sudo.

orangepi@orangepi:~$ sudo usermod -aG docker SUSER

Note: You need to log out and log in again to take effect, or restart the system.

3.22. How to install Home Assistant

Note that this article will only provide methods for installing Home Assistant in
Ubuntu or Debian systems. For detailed usage of Home Assistant, please refer to the

official documentation or corresponding books.

3.22.1. Install via Docker
1) First, please install Docker and make sure it can run normally. For the installation

steps of Docker, please refer to the instructions in the section How to install Docker.

2) Then you can search for Home Assistant's docker image

orangepi@orangepi:~$ docker search homeassistant

3) Then use the following command to download the Home Assistant docker image to
your local computer. The image size is about 1GB and the download time will be longer.

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
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be307f383ecc: Downloading

Stbcdc07ac88: Download complete

...... (Omit some output)

3cc6al510c9f: Pull complete

7a4e4d5b979f1: Pull complete

Digest:
sha256:81d38115008c082a37da97d8b08dd8b358dae7ecf49e62ce3eflecacfc4381bb
Status: Downloaded newer image for homeassistant/home-assistant:latest

docker.io/homeassistant/home-assistant:latest

4) Then you can use the following command to view the docker image of Home

Assistant that you just downloaded

orangepi@orangepi:~$ docker images homeassistant/home-assistant
REPOSITORY TAG IMAGE ID CREATED SIZE
homeassistant/home-assistant  latest bfa0ab9elcf5 2 monthsago 1.17GB

5) Now you can run the Home Assistant docker container

orangepi@orangepi:~$ docker run -d \
--name homeassistant \
--privileged \
--restart=unless-stopped \
-e TZ=Asia/Shanghai \
-v /home/orangepi/home-assistant:/config \
--network=host \

homeassistant/home-assistant:latest

6) Then enter [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 does not display normally, please wait a few seconds and refresh it. If the
following interface does not display normally after waiting for more than a minute,
it means that there is a problem with the Home Assistant installation. At this time,
you need to check whether there is a problem with the previous installation and

setup process.
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& e} O B 1021681.158123/onboarding hirm = o6 » =

m Home Assistant
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7) Then enter your name, username and password and click Create Account

Home Assistant

EEIFIGERRRR,. HEHRAREFA, FMAEFERETET
w2

IEFRAT M BB PP AR,

==

orangepi

Bra

orangepi

=8

ssssseee @
HohEEE

ssssssee @

8) Then follow the interface prompts to set according to your preferences, and then click
Next
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€ c QO & o 192.168.1.15:8123/onboarding.hir

9) Then click Next

« c O B o 1921681.158123/onboarding hm

orangepi

® o | & » =

E} Home Assistant

orangepl, 57| FPRET Home Assistant, EIBEFRSESE
P

e SRR

FEHTE

S PR
T BN, TR R
—REF, WOIEHERT ST ER,

{+]m

e
AE e
Asia/Shanghal 0 S
E]
@ HE. TR
EY ) -
O Zka
= A
AT CNY

D Home Assistant

to help

= % ; 2
make Home Assistant better and help us convince
to add

Details of whal you use with Home Assistant

statistical data
Counts containing total number of

Disgnostics
' shate crash reports when unexpacted errors occur

10) Then click Finish

« Lo} O & o 1921681.15:8123/onboarding.hmi

orengepi

. B & » =

D Home Assistant

“ tant, S

TR TS TAE.

Ex

11) The main interface of Home Assistant is shown 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. 22. 2. Installation via Python

Before installation, please change the source of pip to the domestic source to
speed up the installation of the Python package. For the configuration method, see

the section How to change the pip source in Python.

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
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orangepi@orangepi:~$ sudo apt-get install -y python3 python3-dev python3-venv \
python3-pip libffi-dev libssl-dev libjpeg-dev zlib1g-dev autoconf build-essential \

libopenjp2-7 libturbojpeg0-dev tzdata

2) Then you need to compile and install Python 3.9. For more information, please refer

to the section on compiling and installing Python source code.

The default Python version of Ubuntu Jammy is Python 3.10, so there is no need
to compile and install it.
The default Python version of Debian Bookworm is Python 3.11, so there is no

need to compile and install it.

3) Then create a Python virtual environment

In Debian Bookworm, it is python3.11, so please remember to replace the

corresponding commands.

orangepi@orangepi:~$ sudo mkdir /srv/homeassistant
orangepi@orangepi:~$ sudo chown orangepi:orangepi /srv/homeassistant
orangepi@orangepi:~$ cd /srv/homeassistant
orangepi@orangepi:/srv/homeassistant$ python3.9 -m venv .
orangepi(@orangepi:/srv/homeassistant$ source bin/activate

(homeassistant) orangepi@orangepi:/srv/homeassistant$

4) Then install the required Python packages

(homeassistant) orangepi@orangepi:/srv/homeassistant$ python3 -m pip install wheel

5) Then you can install Home Assistant Core

(homeassistant) orangepi@orangepi:/srv/homeassistant$ pip3 install homeassistant

6) Then enter the following command to run Home Assistant Core

(homeassistant) orangepi@orangepi:/srv/homeassistant$ hass

7) Then enter [IP address of the development board: 8123] in the browser to see the

Home Assistant interface

When you run the hass command for the first time, it will download, install, and

cache some necessary libraries and dependencies. This process may take several
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minutes. Note that you will not be able to see the Home Assistant interface in your

browser at this time. Please wait for a while before refreshing.

« c O R 192168.1.20:8123/onboarding htm! % L B o8 » =

orengepi G Google

[:} Home Assistant

| B0 RT
B

TR TH SRR AP PR,

3. 23. OpenCV installation method

3.23.1. Install OpenCV using apt

1) The installation command is as follows

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y libopencv-dev python3-opencv

2) Then use the following command to print the version number of OpenCV. The output
is normal, indicating that OpenCV is installed successfully.
a. The version of OpenCV in Ubuntu 22.04 is as follows:

orangepi@orangepi:~$ python3 -c¢ "import cv2; print(cv2. _version_ )"
4.5.4
b. The version of OpenCV in Debian 12 is as follows:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.6.0

3.24. How to install Baota Linux Panel

Baota 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)
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1) First, you need to expand the size of the /tmp space. After setting, you need to restart

the Linux system of the development board. The command is as follows:

orangepi@orangepi:~$ sudo sed -i 's/nosuid/&,size=2G/' /etc/fstab

orangepi@orangepi:~$ sudo reboot

2) After restarting, you can see that the size of 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

baota

orangepi@orangepi:~$ sudo install_bt_panel.sh

4) Then the Baota installation program will prompt whether to install Bt-Panel to the
/www folder, just enter y

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.
n

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) Then all you have to do is wait patiently. When you see the following print
information output by the terminal, it means that the pagoda has been installed. The entire
installation process takes about 34 minutes, which may vary depending on the network

speed.
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Time consumed: Minute!
orangepi@orangepi:~$ i

6) At this time, enter the panel address shown above in the browser to open the login
interface of the Baota Linux panel, and then enter the username and password shown in

the above figure in the corresponding position to log in to Baota

EELinuxER X+ b i o

< C O & T=F| baps//192.168.1.166:29920/52024d59 2 w 0O &

FHELinuxE#R

7) After successfully logging into the pagoda, the following welcome interface will pop

up. First, please read the user instructions in the middle and drag them to the bottom.
Then you can select "I have agreed and read the User Agreement", and then click "Enter

the Panel" to enter the baota.
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8) After entering the pagoda, you will be prompted to bind an account on the pagoda
official website. If you do not have an account, you can go to the pagoda official website
(https://www.bt.cn) to register one.

& C O A FE&E hups/f192168.1.166:29920/bind w % 0O &

SETEHTEDRSEETIA, FEERTLER EEES R, FERORSHIAWSRE, ARUER,

YEEREWS

SEUNwEE 02014-2023 FREERSEAMELS Bl BEFH | WUFH | MELAS | FESE | S5008: 907340327

9) The final interface is shown in the figure below. You can intuitively see some status
information of the development board Linux system, such as load status, CPU usage,

memory usage, and storage space usage
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10) For more functions of the pagoda, please refer to the following information to
explore it yourself

\User Manual: http://docs.bt.cn

Forum Address: https://www.bt.cn/bbs

GitHub Link: https://github.com/aaPanel/BaoTa

3. 25. QT installation method

1) Use the following script to install QTS5 and QT Creator

orangepi@orangepi:~$ install_qt.sh

2) After installation, the QT version number will be automatically printed
a. 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

b. The QT version that comes with Debian12 is 5.15.8
orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
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Using Qt version 5.15.8 in /usr/lib/aarch64-linux-gnu

3) Then you can see the QT Creator startup icon in the Applications list

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

Activities 8 Qt Creator

Rl fiic i yien

Qt Creator

pebug _gnalyze Jools window _Help

Projects Q65,153 in PATH (qt5) = ‘ |

; e I e s [
iR PR [
Examples File Tools | n. man. ti. ons. ftor.

ABC DEF GHI K | File Edit Help
Tutorials | === 78 8 10
Name - | (= 5 1 15 1e R

Qt User TheKeys. § | p [ 31 | 27 | 33 | .2

p All the standard features of

Marketplace

New to Qt?

Lea

= i wrre =
Get Started Now
Server name
p— Code
= Samp[e This exampies requires that [
= For £

g usng 1 threass |
hows how they are used. To take the tour later, select

Take UlTour || Do Not Show Again | X
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5) The version of QT Creator is as follows

a.

b.

The default version of QT Creator in Ubuntu22.04 is as follows

r
Qt creator - @ = =)

novembar 2016
-
== Edt Help
% ‘
THE

| marketplace standard features of|
Based on Qt 5.15.3 (GCC 11.2.0, 64 bit) i

| Tutorials About Qt Creater

New to Qt? Copyngt 2008:2021 The & Company L. Al ights 1 Examile Calendar Widgat Example
reserv =

Learn how to develoj
your own applications and
explore Qt Creator,

The program is provided AS IS with NO WARRANTY OF
ANY KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

=

| cet started Mow [(xgome | Server name: |

Ut ode This examples requires that |

Sample is examples requires that
& G S P
& oraccount ) Launch le

M Grime Commanity editable Tree Model Example HITP Example JSON Save Game Example Local Fortune Client Example

3N Boss

Would you like to take & quick Ul tour? This tour highlights important user interface slements and shows hor they are used. To taks the tour later, select
Help > Ui Tour Take Ul Tour || Do Not Show Again | X

The default version of QT Creator in Debian12 is as follows

("5 Applications - €4 Qt Creator

@ Qt Creator A -@x
File Edit View oo Debug _Analyze Tools Mindow _Lielp

Welcome to Ot Cr

Create Project... I 0t 5.15.8 in PATH (qt5) = ‘ Searchin Exa

Open Project. I |68

New to Qt? = Based on Qt 6.4.2 (GCC 12.2.0, am64)
Q ‘ Copyright 2008-2022 The Qt Company Ltd. All rights reserved.

Get Started .
The program is provided AS IS with NO WARRANTY OF ANY KIND,
— INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE

‘The Qt logo as well as QL®. Ot Quick®, Built with Qt®, Boot to
QUE, Ot Quick Compiler®, Qt Enterprise®, Ot Mobile® and Qt |15
Projects. Embedded® are registered trademarks of The Qt Company Ltd

T

Examples

Tutorials

Marketplace

[ Get Qt B Qt Account i | Online Community ] Blogs i User Guide []

Would like to take k Ul tour? This tour highlights tant terf: Iy nts and shows how th sed. To take the tour later, select
N o i ik ) T g s rtce st ad e ey o e . | 7| kg 5

6) Then setup QT

a.

First open Help->About Plugins...

Qt Creator

Eile Edit View Zuid Debug Analyze Tools Window FEEN]

" System Information... £ File Edit Help
FriT T
s =} i

Contents
Index

Context Help n in Examples...

Ul Tour

Technical Support... november

Report Bug...

2016

Debug Marketplace All the standard features on

New to Qt? Analog Clock Window Exam... Application Example

Learn how to develop, Tags: application widgets
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b. Then remove the check mark of ClangCodeModel

Installed Plugins — Qt Creator X
Filter
|Name i ~ Load Version \Ven=!|
[]
— AutotoolsProjectManager 6.0.2 (6.0.0) Op¢
+ CMakeProjectManager v 6.0.2 (6.0.0) The
— CompilationDatabaseProjectManager (experimental) 6.0.2 (6.0.0) The
« GenericProjectManager v 6.0.2 (6.0.0) The
+ IncrediBuild v 6.0.2 (6.0.0) Inc1
— MesonProjectManager (experimental) 6.0.2 (6.0.0) Lak
+ QbsProjectManager v 6.0.2 (6.0.0) The
+ OmakeProjectManager v 6.0.2 (6.0.0) The
¥ QtSupport W 6.0.2 (6.0.0) The
» G+ =
- ifi i tall 6.0.2 (6.0.0) Lon
I-’ ClangCodeModeJ | 6.0.2 (6.0.0) The
+ ClassView v 6.0.2 (6.0.0) The
v CppEditor v 6.0.2 (6.0.0) The
~ Code Analyzer []
+ ClangTools v 6.0.2 (6.0.0) The
= Cppcheck (experimental) 6.0.2 (6.0.0) Ser
v CHVisualizer v

£.0.2 (6.0.0) KN~
»

|Install Plugin...| Restart required.

c. After setting, you need to restart QT Creator
d. Then make sure that QT Creator uses the GCC compiler. If it defaults to Clang,
change it to GCC

For Debian 12, please skip this step.

Qt Creator B @ @
File Edit Miew E.0 Debug  Analyze indow  Help

arl+x

oMLs
Tests
Code Pasting ¢ 5] november 2016

Projects

Git : File Edit 1

Tutorials Be ER e B

{ | E ._";L; L] 15 16

—_ 22 23
Marketplace Parse Build Output... - All the standard features of FE L]

Extemnal i S 2
New to Qt? Language Client Application Example alendar Widget Example

Leam how to develop
your own applications and
explore Qt Creator.

Server name: | BRETE

Code
. v: [cosersuseriag Qt Sample This examples requires that
- bt [ |

L ot Account ' ) 2] Launch fie

' Get Started Now | M= F |

M oniine Community Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example

2\ Bogs L Tags: htg

@ uscr Guide

m:ld)yﬂlu.rg:i to take a quick UI tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select Take Ul Tour | Do Not Show Again | X

3 Application Output
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Options — Qt Creator

iter

7

Kits | OtVersions  Compilers | Debuggers | CMake
Environment. Auto-detected

Text Editor “Desktop (default)

FakeVim

ok m{OB

Setﬁl!gs Filter...

-
=

| Default Settings Filter

@t Quick Desktop ]

Build & Run File system name:

Qbs Devica type: Desktop -
Debugger Device: Local PC (default for Desktop) = | | Manage...
Build device: Local PC {default for Desk‘ln:p_a) - .l-\.anggz...

Designer

LR I

Sysroot: Browse. .
Python

: || GEC (C, arm 64bit at jusrbinjaar = | |
Analyzer Compiler: Manage...
: RGEC(Cigk iy Bbi at Aewliry ¥, |

| Vagply || @cancel |[ Pox

L]

Version Control -

7) Then you can open a sample code

Qt Creator = B x

Ot 5.15.3 in PATH (gt5) | Search in Examples

&] november 2016

Vfie Tools
ABC DEF cHl K| || YRSy File Edit Help
N - .
ame R 1 Ll ué'. e T

E
L 1 3
|Gt User The Keys, § | - 0| | 22|
| Marketplace | | All the standard features of] T | 29
Clock Winddy Exam...

7
14 15

[ Tutorials

Peter Rabbit |The Lake Di —

New to Qt? Address Book Example Analog Application Example alendar Widget Example

g Togs iroid clocka
Leam how to develop > = ¥ g
your own applications and
explore Qt Creator,

il

Code Server name: | BT

- : drectory; |C='_D=rs _w: Qt Sam PlE This examples requires that
- Defauit fle: inex. html

L 0t Account ) ] Launch e

| Get Started Now |
i b

M onine Community HTTP Example JSON Save Game Example Local Fortune Client Example

Bags: cove game fson save

AN Biogs

@ User Guide

Would you like to take a quick Ul tour? This tour i and shows how they are used. To take the tour later, select
Help > Ul Tour.

Take Ul Tour | Do Not Show Again

8) Clicking on the sample code will automatically open the corresponding
documentation. Please read the instructions carefully.

WWww.orangepi.cn 160 www.xunlong.tv


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

o
{M' range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

main.cpp - Qt Creator Help - Analog Clock Window Example | Qt GUI 5.15.3 — Qt Creator ~ O

Analog Clock Window Example
Manage Kis.. 1 Configure Project °g P!
>
¥ e following kits can be used for project amslogcleck: 015,150t GUI»  Analog Clock Window Example Q1 5.15.3 Reference Documentation
Active Project o i
Salect al kits The Analog Ciock Window example shows how o draw the oy
o = ‘contents of a cusiom window. ¢ Sui—————
finibon
Impont Existing uild. ¥ W Deslaop e + AnakogClock Class
Implementation
Build & Run import Build From... et ~
° E—
| congure Project |
Project Settings
Editor
Code Style
Dependencies
Environment
Clangd
Quick Fixes
Clang Tools
Testi
g Clock Window example
This e how nd scaling features of OPainter can be used
o make drawing easier
AnalogClockWindow Class Definition
The AnalogtlockWindow riass provides a ciock with hour and minute hands thal is automaticall{
Wiould you ke to take 3 quick U tour? This tour highlights important user interface eloments and shows how they are used. To take the tour later, Select | oo oo Aq-nnJ updated every few seconds. We make use of the RasterWindow from the Raster Window Example{
G and reimplement the «ende : funcion 1o draw the clock face:

9) Then click Next Configure Project

main.cpp - Qt Creator D & &

m Configure Project

¥ The following kits can be used for project analogclock:
Active Project Type to filter kits by name.

analogclock Select all kits

Import Existing Build ¥ [ Desktop Details =

Build & Run Import Build From... Details =
o P —

\ Configure Project |
Project Settings

Editor

Code Style
Dependencies
Environment
Clangd

Quick Fixes
Clang Tools
Testing

muld yo‘uﬁlgkebu take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select Take Ul Tour | | Do Not Show Again | X
p > Ul Tour. Lot Shaw Ao,

10) Then click the green triangle in the lower left corner to compile and run the sample

code
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main.cpp - Qt Creator
File Edit View Build Debug Analyze Jools Window Help

- analogclack
[ analogelack.pra s
+ B8 rasterwindow sinclude

#include
1 18]
- AnalogClockWindow : public RasterWindow

nalogClockwindaw();

oid timerfvent(QTimerEvent *) override;
id render(QPainter sp) override;
int m_timerld;

b
11 181

Findow: : AnalegClockuindow()
setTitle(*Analog Clock*);
resize(200, 200);
m_timerTd = startTiner(1080);

1
1 (8]

1 m
2 void AnalogClockwindow: : timerEvent (QTimerEvent sevent)
{

Would you ike 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 1o i mour || Do Not Show ] %
Help > Ul Tour :

11) After waiting for a while, the interface shown in the figure below will pop up, which

means that QT can compile and run normally

Analog Clock — | main.cpp - Qt Creator

#include <qtGuis
#include "rasterindow.h”
1 151
= class analogClockwindow : public RasterWindow
AnalogClockwindow( ) ;
imerEvent (QTimerEvent +)
void render(QPainter *p) override;

vate:
int m_timerId;

.": s1

analogclock X %

06:45:37: Starting Yusr/lib/aarche4-1 Fegui/ 1 lock/analogclock. ..
Warning: 1gnoring XOb SESSION_TYPE=wayland on Gnome. Use QT_QPA_PLATEORM=wayland to run on Wayland anyway.

‘Would you il
Help > Ul To

12) References
https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator
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https://download.qt.io/archive/qt

3. 26. ROS installation method

3.26.1. How toinstall ROS 2 Humble on Ubuntu 22.04
1) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

2) After theinstall ros.sh script installs ros2, it will automatically run theros2 -h

command. If you can see the following print, it means that ros2 is installed successfully.

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

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’
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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'
[

[
[
[
[
[
[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
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3. 27. How to install kernel header files

1) The Linux image released by OPi comes with a deb package of kernel header files by
default, which is stored in /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

/opt/linux-headers-xxx-sun55iw3_x.x.x_arm64.deb

2) Use the following command to install the kernel header file deb package

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/src

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 it.

orangepi@orangepi:~$ cd /usr/src/hello/
orangepi@orangepi:/ust/src/hello$ sudo make
make -C /lib/modules/5.15.147-sun55iw3/build M=/ust/src/hello modules
make[1]: Entering directory '/ust/src/linux-headers-5.15.147-sun55iw3'
CC [M] /usr/src/hello/hello.o
MODPOST /ust/src/hello/Module.symvers
CC [M] /usr/src/hello/hello.mod.o
LD [M] /usr/src/hello/hello.ko

make[1]: Leaving directory '/ust/src/linux-headers-5.15.147-sun55iw3'

5) After compilation, the hello.ko kernel module will be generated

orangepi@orangepi:/ust/src/hello$ Is *.ko
hello.ko

6) Use the insmod command to insert the hello.ko kernel module into the kernel

orangepi@orangepi:/ust/src/hello$ sudo insmod hello.ko
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7) Then use the demsg command to view the output of the hello.ko kernel module. If
you can see the following output, it means that the hello.ko kernel module is loaded

correctly.

orangepi@orangepi:/usr/src/hello$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

8) Use the rmmodcommand to uninstall the hello.ko kernel module

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. 28. How to use the 10.1 inch MIPI LCD screen

3.28.1. 10.1 inch MIPI screen assembly method
1) First prepare the necessary accessories

a. 10.1 inch MIPI LCD display + touch screen

b. Screen adapter board + 31pin to 40pin cable
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c. 30pin MIPI cable

| \

d. 12pin touch screen cable
7z

2) Connect the 12-pin touch screen cable, 31-pin to 40-pin cable, and 30-pin MIPI cable
to the screen adapter board as shown below. Note that the blue insulation side of the
touch screen cable should face down, and the insulation sides of the other two cables

should face up. If connected incorrectly, it will cause no display or inability to touch.

3) Place the adapter board with the connected cable on the MIPI LCD screen as shown
below, and connect the MIPI LCD screen and the adapter board via a 31pin to 40pin
cable.

WWw.orangepi.cn 167 www.xunlong.tv


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

N

<7 range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

4) Then connect the touch screen and the adapter board through the 12-pin touch screen

cable, paying attention to the direction of the insulating surface

5) Finally, connect it to the LCD interface of the development board through the 30pin
MIPI cable

3.28.2. How to open the 10.1-inch MIPI LCD screen configuration
1) The Linux image does not have the mipi lcd screen configuration turned on by default.

If you need to use the mipi lcd screen, you need to turn it on manually.
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2) The interface of the mipi lcd screen on the development board is shown in the figure

below

3) The method to open the mipi lcd configuration is as follows

orangepi@orangepi:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5{-3c557d669f46
earlycon=uart8250,mmi032,0x02500000 clk ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-lcd.dtbo #Configuration
that needs to be added

4) Then restart the OPi OS Arch system

5) After restarting, you can see the display of the LCD screen as shown below (the

default is vertical screen):

WWww.orangepi.cn 169 www.xunlong.tv


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

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

3.28.3. Methods for rotating display and touch directions
1) First click on the area in the upper right corner of the desktop

2) Then open Settings

o
¥
¥  wi-Fl Off
A orangepl Off
B Bluetoothon
£ settings
3) Then selectDisplays
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Settings

Q search

0 mMultitasking

i Applications b
& Privacy H

oOnline Accounts
= Sharing
Sound

2l Power

Mouse & Touchpad

Displays Might Light

Bullt-In display

Orientation Landscape -

Resolution 800 = 1280 (16:10)

Refresh Rate 60,00 Hz

Fractional Scaling
May incresse power usage, lower speed, or reduce displ.

Settings =
Search
21 Multitasking
i Applications )

& Privacy b

b

Online Accounts
Sharing

Sound

® a &

Power

. Displays

Mouse & Touchpad

Built-in display

. Displays

Night Light = u] X

Orientation Portrait Left ~
Resolution Landscape

Portrait Right
Refresh Rate

{ . -
Fractional Scaling ForaitLef

May increase power usage, lowed

Landscape (flipped)

5) Then select Apply
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Cancel Apply Changes? Apply

Q. search
Built-in display
O Multitasking

Orientation Portrait Left ~
# - Applications b

Resolution 800 x 1280 (16:10)
& Privacy b]
< Online Accounts Refresh Rate 60.00 Hz
=, Sharing Fractional Scalin

May increase powes usage, lower speed, or reduce displ.
Il sound
® Power

Mouse & Touchpad

6) Then you can see that the screen has been rotated. At this time, you need to select

Keep Changes to finalize the rotation.

e display settings?

Settings changes wi ertin 18 seconds

Revert Settings Keep Changes

8) The touch function of the Linux system LCD screen will rotate with the rotation

of the display direction, without any other settings
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3.29. How to use the eDP screen

3.29.1. Assembly method of eDP screen
1) Currently only a 15.6-inch eDP screen is compatible, and the accessories included are
as follows:

a. 0.5 pitch 30pin single head same direction cable

v " %0
LN Y :
BEE g
e 30pin single head
S
e
i 4
S N N
- T
: 'tf)‘i% b
‘ujﬂﬁr -

o

o n":- *
6 e

In the same direction (two b
points of contact on the 9%
same side) :

b. 15.6-inch eDP display, resolution 1920x1080.

The nght side

30pins EDP interface

2) Connect the FPC end of the 30-pin single-head unidirectional cable to the eDP

interface of the development board, and the other end to the eDP interface of the screen.

www.orangepi.cn 173 www.xunlong.tv


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

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

3.29.2. How to open eDP screen configuration

Please note that the method described below is only applicable to adapted eDP
screens. If the customer is using an unadapted screen, it will not light up according
to the method below.

1) The Linux image does not have the eDP screen configuration turned on by default. If
you need to use the eDP screen, you need to turn it on manually.

a. First add the following configuration to /boot/extlinux/extlinux.conf

orangepi@orangepi:~$ sudo vim /boot/extlinux/extlinux.conf
label Orange Pi

kernel /boot/ulmage

initrd /boot/ulnitrd

fdt /boot/dtb/allwinner/sun55i-t527-orangepi-4a.dtb

append root=UUID=de4d1c86-fd02-41ab-ad5f-3c¢557d669f46
earlycon=uart8250,mmio32,0x02500000 clk ignore unused initcall debug=0
console=ttyAS0,115200 loglevel=8 cma=64M init=/sbin/init rw no_console suspend
consoleblank=0 fsck.fix=yes fsck.repair=yes net.ifnames=0 splash
plymouth.ignore-serial-consoles
FDTOVERLAYS /boot/dtb/allwinner/overlay/sun55i-t527-edp.dtbo #Configuration
that needs to be added

b. Then restart the system

[orangepi@orangepi-pc ~]$ sudo reboot

2) After startup, you can see the eDP screen display as shown below:
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3. 30. Test of some programming languages supported by

Linux system

3.30.1. Debian Bookworm System
1) Debian Bookworm is installed with the gcc compilation toolchain by default, which
can compile C language programs directly in the Linux system of the development board

a. gcc version 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;
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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 Python 3 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

Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut key to exit Python's interactive mode.

b. Write the hello_world.py program in Python

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not install Java compilation tools and runtime 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 Java version

orangepi@orangepi:~$ java --version

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}
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d. Then compile and runhello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.30.2. UbuntuJammy System

1) Ubuntu Jammy is installed with the gcc compilation tool chain by default, which can

compile C language programs directly in the Linux system of the development board

a. gcc version is as follows

orangepi@orangepi:~$ gee --version
gcc (Ubuntu 11.4.0-1ubuntul~22.04) 11.4.0
Copyright (C) 2021 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write 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) Ubuntu Jammy has Python 3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3

Python 3.10.12 (main, Jul 29 2024, 16:56:48) [GCC 11.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>
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Use the Ctrl+D shortcut key to exit Python's interactive mode.

b. Write the hello_world.py program in Python

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 runtime 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 Java version

orangepi@orangepi:~$ java --version

openjdk 18.0.2-ea 2022-07-19

OpenJDK Runtime Environment (build 18.0.2-ea+9-Ubuntu-222.04)

OpenJDK 64-Bit Server VM (build 18.0.2-ea+9-Ubuntu-222.04, mixed mode, sharing)

c. Write a hello_world.java of Java version

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!
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3.31. How to upload files to the Linux system of the

development board

3.31.1. How to upload files from Ubuntu PC to the Linux system of the
development board

3.31.1. 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: The user name of the development board's Linux system can also be
replaced with other names, 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 uses for scp. Please use the following command to view the man page

test@test:~$ man scp

3.31.1.2. How to upload files using FileZilla

1) First install filezilla in your Ubuntu PC

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

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

3) The interface after opening filezilla is as follows. At this time, the remote site on the
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right is empty.

FilezZilla = B

XHF) REE) ZEV) FRHM ESHEG BEE) EBH)

# v EEEEE O ik 0 = 4 .
TAH): BRA&u): &=H(w): 5BO(P): REERQ | -
Atk |/ v || ERLS

>

> bin

> boot

cdrom

XfER A MR KR iy

lib32 Bx 2022511506+

| lib64 HR 2022508509

libx3a2 BXx 2022511806

lost+Found EE3 2022811505 XHR A MfER MfERE RiEER pordic FrE&/4
media Bx 2022512503

e A% 2032 Poafien- RIS B

opt EES 2022411506

| proc HF 2022812503

root Bx 2022512503

| run HR 2022812503
1 VM 26 MESE. K/hEi226R T FiEE.
PR &5 28 /43T HE EEX i R RS

FIABIXHF | KM | BRDBIEE

@ nmles @@

4) The method of connecting the development board is shown in the figure below

Filezilla n o o
3.Password: orangepi

XPHF) REE) EARV) TR RSB BEE) FEEHH

5.Click Quick Connect

H v IS O ik © £ 4 8
E10: | 1921681100 | ﬁﬁF‘%(U):lruot |a=ﬁ(wy: %D(P):lzz | s | -
1.IP address 2 Usemame 4 Port number 22

5) Then select Save Password and click OK
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BEEE?
{481k Filezilla 122252087

O REHEE
FEFRFEB0O)
REZEEREPNEDV)
EEB(M):

BRANEBR):
TER-BERTENE! BFILENEH,

6) Then select Always trust this host and click OK

YR AT FileZilla iR X0, S Filezila FEMEEETENEATRE,

P
FEXMRER
@ mEsEniERRRAN. THRIERESSETR R
ERIER A B
g
Fi:
EEREE:
by
(SRS
[@lezecmzn. sezeamiare

g

I

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

development board's Linux file system on the right side of the filezilla software

sftp:/froot@192.168.31.11 - FilezZilla > & &
X{EF) RIE(E) EERV) FHM BSREG) BEEB) FEHH)
# v EENCEES O I 0 i T a8 8
FHUH):  tpi//192.168.31.11  FEFE(U):  root FB(W): | eveeeene SRO(P): HEERQ | ~
J#&:  Connectedto 192.168.31.11
W& ERERVIE.-
R7:  Listing directory /root
Wil Fh/root"BIE RN
| Atk |/ ~ || im2issE: | froot M
> E‘ v m/
bl root
| xttg ~ XA SR mitfEN
|10 lib32 =E3 20224115306+
|10 libs4 BER 20224085309+
|1 libx32 BR 20224115306+
|1 lost+Found 8% 20224E 11305+ XfHa A XA XHEE  RiEfER R FraE/E
|2 media BER 2022412503 B
17 mnt B3 20224085 09-- ] .cache B 20224128~ drwx—  rootroot
i:‘ opt B3 2022411806 " .config BF 20225125~ drwxrxr-x root root
i:‘ proc BF 2022412803 7 .oh-my-zsh BF 20225128~ drwxrxr-x root root
| root B% 202212503 T .pip Hx 2022128+ drwxrxrx root reot
= run B3 2022412503~ -Xauthority 558 3ff 2022125~ -'w—  rootroot
|mm chin a= ana2dEaa Fna.. .bash history 793B Xt 2022 128+ -Tw— root root
|1t wHEI26+HS. khRit226R s w I aER. F/NEit:504MB
}EE%%%MSMSCFF AR EEXH Ky R RS
|
8) Then select the path to upload to the development board on the right side of the
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filezilla software, select the file to be uploaded in the Ubuntu PC on the left side of the
filezilla software, right-click the mouse, and then click the upload option to start

uploading the file to the development board.

sftp://root@192.168.31.11 - FileZilla - o x
XHF) (REE) ZE(V) FHM RS BEE) FEHH)
M v ST ES O it O F]Aae8s
FHUH: | tp://192.168.31.11  ERA(U): | root BEED(W): | sessmses HO(P): REERQ | v
R Flldi*home B B R
HRE:  IREX"/home/orangepi”#IE RFIE-..
4RA&:  Listing directory fhome/orangepi
RZ:  Flldi*/home/orangepi”#] H RAETH
HHiE5S:  /home/test/Downloads/test/ ~ | mEI5=: fhome/orangepi ~
cest % boot
Music 2 dev
> Pictures 2 etc
Public v home
Templates ~
Videos 2l .cache
? VirtualBox VMs 2] .cinnamon
bin T —
YL A SR s SiRiEN X#HE A~ Xk XEEH  REES R FREE/E
¥ _bashrc 3.6KB X 20228128+ “W--r-  orangepi...
B nomachine 8.2.3 3... E12 503 .profile 8078 ¥ 2022£F128-+ W~  orangepi...
viminfo 3.5KB X 20228128~ Ww——  orangepi...
TN BIBATI(A) .Xscreensaver 208 X 20224128+ TW-rw-r—  orangepi...
_Xsession-errors 7.6KB X{f 2022%F128-~ w—  orangepi...
HEHCY .XSession-errors... 7.7KB old-Xff 2022F128- -tw— orangepi...
REE .zshre 4.0KB 2022£E128-+ W-TW-T—  Orangepi...
WETAAVH. bR BIEER0O | 13 MVHEHEF164EHS. KW 626B
258 B LR R
RS 28 /AT Al ARERHENY K HER K
RIFR(E)
HHER(D)
EHAR
FIRABIR M | fERkM | RRIhEStE
2 pas LL]

9) After uploading, you can check the uploaded files in the corresponding path of the

development board Linux system.

10) The method of uploading a folder is the same as the method of uploading a file, so |

will not go into details here.
3.31.2. How to upload files from Windows PC to the Linux system of

the development board

3.31.2.1. 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
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AFilezilla........

Home
: : S alofe
ﬁ:az‘:lr:i EFHEZI”a Pro B8 A OE GET IN NOW »
Screenshots
Download

Documentation

woezie e Download FileZilla[Client for Windows (64bit x86)
Dq“lln‘:‘d rver The |atest stable version of FileZilla Client is 3.62.2

Community Please seiect the file appropriate for your platform below.

Wikl © Windows (64bit x86) £&
—

General |
FAQ Download 2 i
o Download Click here to download
Contact
License =
Privacy Palicy This Installer may Include bundled offers. Check below for mare options,
Trademark Policy
D lopment ‘The &4bit versions of Windows 8.1, 10 and 11 are supported.
Source code @ More download options
Nightly bullds -
Translations Other platforms: £200 O &
Version history
Chm::m Nat what you are looking for?
Tasye traicker = Show additional download options
Other projects

Please select your edition of FileZilla Client
FilezZilla wi't:lzle‘:::::‘al FilezZilla Pro F"ef'gflpm
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon 53 - - Yes Yes
Backblaze B2 - - Yes Yes
Dropbox = = Yes Yes
Microsoft OneDrive - = Yes fes
Google Drive = = Yes Yes
Google Cloud Storage = = Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV - - Yes Yes
OpenStack Swift 5 7 Yes Yes
Box = = Yes Yes
= = Yes Yes
= = = Yes
Batch transfers - - - Yes
——

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

FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, select Decline on the following

installation interface, then select Next)>
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Filla Client 3.62.2 Setup — *
Optional Offer
Flease consider this optional offer.

@ Download the Brave browser today

Join over 50 milion people monthly using this secure, fast private browser

« Load pages 3x to 6x faster

» Use 33% less memory and save battery life

« Automatically blodk YouTube video ads

« Earn rewards for viewing privacy-respecting ads I

‘¥es, install the Brave browser and I accept Brave's Terms rave
of Use and Privacy Policy. Please note that FileZilla is not

affiliated with Brave.

Privacy Policy Terms of Use

() Accept (® Dedline

FE Inskall Sy Sem—————

<Back | Mext:> Cancel

3) The interface after opening filezilla is as follows. At this time, the remote site on the

right is empty.

a
=0H): | BEEU: BOP): =
TS | C\Usersitest o
=T D
2 .
5 B AR
=C
zE= p-C oS REHS A =EE b o RSN R L -]
wh= 2022/12/3 20:06:..
-2 2022/11/6 0:23:28 S
ST 2022/11/19 1:30:... EmsaREAR=E
L - 2022112/3 15:40:..
i 2022/12/3 19:41:
-2 2022/12/3 20:05t..
3 2022/11/6 0:23:28
S 2022/11/6 0:23:28
-2 2022/12/3 20:06:..
P 2022/11/6 0:23:28
Xz 2022/12/3 19:41:..
| M= 2019/12/7 1714
-2 3 2022/11/6 0:25:57 3
1N AR 027 MER. KNSt 8,003,604 FH S,
R/ AP SR xh RER  RE
FMME | SEER | EDINER
& wo = oo

4) The method of connecting the development board is shown in the figure below:
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. FileZilla B e e
o S EARWINE DA RE K 5.Click Quick Connect
XHF) $RE(E) ZEM FR() RSHG) HEE) ZEEHH
# v [EElEES O Hh © £ 4 &8
snn[mmenm | mrsofen | saw[— | soe [z | [0 | -
1 addiess 2.Usemame 4_Port number 22

5) Then select Save Password and click OK

SEFEIL FileZilla SR{EEEAIZ?
WMBIF FileZilla iITEERE, EE fileZila EEFESEAEEENES.

O AERFES(0)
O FrEniipEnm
EEE(M):
- BRENEBR):
IEE—BEFLERE! EFFICEEE.

6) Then select Always trust this host and click OK

0 BT A3
.
rEEEE
1 El: 192.168.31.11:22
i SHERE: ssh-ed25519 255
i B SHA256:cHNLI ietFlayEfd| + dyPsiLw3w
H
1 fTERE? 1
H BEEERE, FHSREAMAETWN
1. e

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

development board's Linux file system on the right side of the filezilla software
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2=(S) P=(B) =EHH)

g-EFERoRO v Taes
HUH): |Sﬁp:ff192‘168‘31.‘ pﬁpg(u):|mm | m(w):|unun | ﬁD(P]:l:| EEEEQ) |~

7 Connected to 192.168.31.11 =
HT ERERAE.

R Listing directory froot
s FIEfroot"tIERAT v
- | EEsas: oot v
~ll =-2, 7
& root
. The directory structure of the Linux file system of the development board
SR i Sk TR SEBH ~
2022/12/3 18:57:un prili=—4 bty =i BEEN R FFEEE
2022/12/3 18:57:... -
2022/12/3 18:57:... cache = 2022/12/3 16. root root
EE 2022/11/11 1:48... «canfig Trfize 2022/12/3 4:.. root root
s 2022/12/3 18:55:.. .oh-my-zsh Sfse 2022/12/3 St... root root
St 2022/12/3 0:17:04 pip = 2022/12/3 16... root root
ThE 2022/11/13 0:14-.. [ bash histary 793 BASHHIS.. 2022/12/318.. - root root
=3 2022/12/3 19:57:... [ bashre 3523 BASHRC.. 2022/12/3 4. root root
i 2022/11/26 19:2... [ .deskiop sutalogin 0 DESKTOP.. 2022/12/3 4:.. root root
gz 2022/12/3 20:06.... u wiminfo 1,375 VIMINFO ... 2022/12/3 17.. - root root
S 2019/12/7 17:14... [ woet-hsts 169 WGET-HS.. 2022/12/3 16.. -rw- root root
TiE 2022/12/3 18:55:.. [ Xautharity 55 XAUTHOR.. 2022/12/318.. - - root root
pra=—3 2022/11/10 10:3... [ zshre 3979 7SHRCIZ# 2022/12/35:. -rw-r-r--  root root
e = 2022/11/6 16:20:... v
3 S 1 11 TER. At 1,744,838,656 FT 7 3l 14 PER. Aot 9,894 FH
R AE o EERE Fh EER RS
FIMXE | SEEM | RDAEE |
DO pe= e

8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, then select the file to be uploaded in the Windows PC on the left side of
the filezilla software, then right-click the mouse, and then click the upload option to start

uploading the file to the development board
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[ sftpi//root@192.168.31.11 - FileZilla - O X
TR REE FBY) 60 ESBG BEE) WNH)

#r|[ETE OO L Faos

A [sfipr/192.16831.] BEE(U) oot | Zmun [eeeesees | moer[ | | mmsma) -

[ Connected to 192.168.31.11 ”

e ERERFIE.
[$55: Listing directory /root
i root MBRAI

= e ST SR S R ez
e T * | cache =3 2022/12/3 16... drwn-—- oot rost
4 S «config XfdE 2022/12/3 4.  drwxr-xr-x  root root
IR b oh-my-zsh St 2022/12/3 5. drwxr-xrx  root rost
BAEREN == Pip b2 2022/12/3 16, drwsr-xrx oot root
R 2022/11/13 0:14... [] bash_history 793 BASH_HIS.. 2022/12/318.. - root root
ﬂ’z@ Pt 2022/12/3 1%:57. [] bashrc 3,523 BASHRC.. 2022/12/3 4. -rw-r--r—  rootroot
REE iR 2022/11/26 19:2... [] .desktop_autologin 0 DESKTOP.. 2022/12/3 4: - root root
HEERQ) = 2022/12/3 20:06: || wiminfo 1,375 VIMINFO .. 2022/12/3 17.. ract root
HEESIHEAY) pedid 2019/12/7 17:14i.. [ waget-hsts 169 WGET-HS.. 2022/12/3 16. root roct
RO P 2022/12/3 18:55: ] Xautherity 55 XAUTHOR.. 2022/12/3 18.. -rw-- root roct
Pt 2022/11/10 10:3... [ ashre 3,979 ZSHRC i 2022/12/3 5. root root
(D) p-{-= 2022/11/6 16:20: v
=@ER)
B 7 A 4 MER. RS 9804 FT
=2t s et BE EE b R BE

PIBABUNCH | (SRR | LIRSS

DB up = i

9) After uploading, you can check the uploaded files in the corresponding path of the
development board Linux system.

10) The method of uploading a folder is the same as the method of uploading a file, so |
will not go into details here.

3. 32. Instructions for use of NPU

3.32.1. Board environment preparation

1) First, you need to install opencv and cmake on the development board.

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install libopencv-dev cmake

2) Then download the compressed package of the NPU sample program from the official
Baidu Cloud.

3) Then upload the NPU sample program compressed package to the development board

and decompress it.
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orangepi@orangepi:~$ tar -xvf board-demo.tar.gz

4) After the compressed package is decompressed, the directory structure is as follows.

orangepi@orangepi:~$ cd board-demo/
orangepi@orangepi:~/board-demo$ Is

chineseocr common head pose lenet libawnn viplite libawutils

mobilenet v2 ssd demo struct2depth struct2depth yolov5

5) Then you need to copy the NPU library to the system's /ust/lib directory, which is

needed to run the sample program below.

orangepi@orangepi:~/board-demo$ sudo cp ./common/lib_linux_aarch64/T527/%.s0

usr/lib

3.32.2. Board Example Run
3.32.2.1. Run the mobilenet_v2_ssd target detection example

1) First compile the mobilenet v2 ssd target detection example

orangepi@orangepi:~/board-demo$ c¢d mobilenet v2 ssd_demo
orangepi@orangepi:~/board-demo/mobilenet v2 ssd _demo$ mkdir build
orangepi@orangepi:~/board-demo/mobilenet v2 ssd demo$ cd build

orangepi@orangepi:~/board-demo/mobilenet v2 ssd demo/build$ cmake ..

orangepi@orangepi:~/board-demo/mobilenet v2 ssd demo/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:/root/board-demo/mobilenet v2 ssd demo/build$ ./mbv2-ssd-demo
-b ../model/mbv2_ssd_x527.nb -i ../000012.jpg

3) The output information of normal program operation is as follows.

orangepi@orangepi:/root/board-demo/mobilenet v2 ssd demo/build$ ./mbv2-ssd-demo
-b ../model/mbv2_ssd_x527.nb -i ../000012.jpg

get output finished.

mbv2 ssd postprocess.cpp run.

car = 0.97705 at 162 94 179 x 170
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postprocess time : 0.025 Sec
destory npu finished.
~NpuUint.

4) The output will be saved as ssd_out.png in the current directory

orangepi@orangepi4a:~/board-demo/mobilenet v2 ssd demo/build$ Is ssd_out.png

ssd_out.png

3.32.2.2. Run the yolov5 object detection example

1) First compile the yolov5 example.

orangepi@orangepi:~/board-demo$ cd mobilenet_v2_ssd_demo
orangepi@orangepi:~/board-demo/yolov5$ mkdir build
orangepi@orangepi:~/board-demo/yolov5$ ed build
orangepi@orangepi:~/board-demo/yolov5/build$ cmake ..

orangepi@orangepi:~/board-demo/yolov5/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/board-demo/yolov5/build$ ./yolov5 ../model/v2/yolov5.nb ../input
| data/dog.jpg
./yolov5 nbg input
\VIPLite driver software version 1.13.0.0-AW-2023-10-19
yolov5_preprocess.cpp run.
yolov5_postprocess.cpp run.
detection num: 3
16: 91%, [ 135, 218, 305, 553],dog
7: 69%, [ 473, 75, 689, 174], truck
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1: 49%, [ 151, 121, 561, 431], bicycle

3) The output will be saved as result.png in the current directory

orangepi@orangepi4a:~/board-demo/yolov5/build$ Is result.png

result.png

3.32.2.3. Run the head_pose human posture recognition

example

1) First compile the head pose example.

orangepi@orangepi:~/board-demo$ cd head_pose
orangepi@orangepi:~/board-demo/head pose$ mkdir build
orangepi@orangepi:~/board-demo/head_pose$ cd build
orangepi@orangepi:~/board-demo/head pose/build$ cmake ..

orangepi@orangepi:~/board-demo/head pose/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/board-demo/head_pose/build$ ./head_pose
-b1 ../model/rfb_landm_face 320 320 sim_x527.nb -b2 ../model/head_pose x527.nb
-i ../input_data/000438.jpg

3) The output result will be saved to head pose result.jpg in the current directory.

orangepi@orangepi:~/board-demo/head pose/build$ Is head_pose_result.jpg

head pose result.jpg
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3.32.2.4. Run the resnet50 image classification example

1) First compile the resnet50 example.

orangepi@orangepi:~/board-demo$ cd resnet50
orangepi@orangepi:~/board-demo/resnet50$ mkdir build
orangepi@orangepi:~/board-demo/resnet50$ cd build
orangepi@orangepi:~/board-demo/resnet50/build$ cmake ..

orangepi@orangepi:~/board-demo/resnet50/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/board-demo/resnet50/build$ ./resnet50 ../model/v2/resnet50.nb ../
input_data/dog_224 224.jpg

3) The output result information is as follows, which outputs the top 5 predicted by the

model, among which the most likely category is collie

orangepi@orangepi:~/board-demo/resnet50/build$ ./resnet50 ../model/v2/resnet50.nb ../
input_data/dog_224 224.jpg

top5
class id: 231, prob: 15.432617, label: collie
class id: 230, prob: 13.103271, label: Shetland sheepdog, Shetland sheep dog, Shetland
class id: 169, prob: 12.617920, label: borzoi, Russian wolthound
class id: 224, prob: 12.423828, label: groenendael
class id: 160, prob: 10.191406, label: Afghan hound, Afghan
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class_postprocess success.

3.32.2.5. Run struct2depth depth detection example

1) First compile the struct2depth example.

orangepi@orangepi:~/board-demo$ cd struct2depth
orangepi@orangepi:~/board-demo/struct2depth$ mkdir build
orangepi@orangepi:~/board-demo/struct2depth$ c¢d build
orangepi@orangepi:~/board-demo/struct2depth/build$ cmake ..

orangepi@orangepi:~/board-demo/struct2depth/build$ make

2) Then execute the following command to run the example

orangepi@orangepi:~/board-demo/struct2depth/build$ ./struct2depth
-b ../model/v2/struct2depth.nb -i ../input_data/0015.jpg

3) The depth information of the model inference will be saved in jpg and txt files.

orangepi@orangepi:~/board-demo/struct2depth/build$ Is disp_* output_*
disp_color.jpg disp_show.jpg output l.txt output 3.txt
disp_gray.jpg output 0.txt output 2.txt

3.32.2.6. Run ChineseOCR text recognition example

1) First compile the ChineseOCR example.

orangepi@orangepi:~/board-demo$ cd chineseocr
orangepi@orangepi:~/board-demo/chineseocr$ mkdir build
orangepi@orangepi:~/board-demo/chineseocr$ cd build

orangepi@orangepi:~/board-demo/chineseocr/build$ cmake ..

orangepi@orangepi:~/board-demo/chineseocr/build$ make

2) Then execute the following command to run the example.

orangepi@orangepi:~/board-demo/chineseocr/build$ ./chineseocr -d ../ model/v2/ -1
dbnet 1024 -2 angle net -3 crnn_lite Istm_256 -4 keys.txt -i ../input_data/1.jpg

3) The output result is as follows, and you can see that the text in the image has been
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recognized.

orangepi(@orangepi:~/board-demo/chineseocr/build$ ./chineseocr -d ../ model/v2/ -1
dbnet_1024 -2 angle net -3 crnn_lite_Istm_256 -4 keys.txt -i ../input_data/1.jpg

FullDetectTime(903.447417ms)
We at Allwinner Technology

Al

chip

take off12345666666 !

run finished.
~CrnnNet.
~AngleNet.
~DbNet.
~NpuUint.

3. 33. How to burn Linux image to eMMC

Note that the development board can be started through a TF card or eMMC,
and the priority of the TF card is higher than that of the eMMC. In other words, if a
TF card is inserted into the development board and there is a system in the TF card,
the system in the TF card will be started by default, and the system in the eMMC
will not be started.

1) Burning the Linux image to the eMMC requires the use of a TF card. First, burn the

Linux image to the TF card, then start the development board and enter the Linux system

2) Then run the nand-sata-install script, remember to add sudo permissions.

orangepi@orangepi:~$ sudo nand-sata-install

3) Then select 2 Boot from eMMC - system on eMMC
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Choose an option:

Current root: UUID=2b84c970-6860-4343-8ccO-b590bclcebd5

| [lBoot from eMMC - system on eMMC

5 Install/Update the bootloader on SD/eMMC

<Cancel>

4) Then a warning will pop up, the script will erase all data on the eMMC, select <Yes>

to continue

eMMC install

mm mmmmm  mm m

## # "# #'m #

# # #mmmm" # #m # #
#mm# # "m# ## #
# # # " #  ## mm#mm

This script will erase your eMMC. Continue?

IEE <M >

5) You will then be prompted to select the type of file system. Five file systems are
supported: ext2/3/4, f2fs, and btrfs.
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Select filesystem type for eMMC /dev/mmcblk®

|
2 ext3
3
4

ext2
f2fs

<Cancel=>

6) Then it will start to format the eMMC. After formatting the eMMC, it will start to
burn the Linux image to the eMMC.

eMMC install

Transferring rootfs to /dev/mmcblk@pl (4590 MB).

This will take approximately 15 minutes to finish. Please wait!

7) After burning, the following options will be prompted. You can select <Power off> to
shut down directly

eMMC install

All done. Power off

8) Then remove the TF card and power on again, the Linux system in the eMMC will
start.

3. 34. How to shut down and restart the development board

1) If you unplug the power supply directly while the Linux system is running, some data

WWww.orangepi.cn 195 www.xunlong.tv


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

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

may be lost in the file system. It is recommended to use the poweroff command to shut

down the Linux system of the development board before unplugging the power supply.

orangepi@orangepi:~$ sudo poweroff

2) In addition, the development board is equipped with a power button, and you can also
short press the power button on the development board to shut down.

s = o

S LLENLUNZNEEEEEL

Note that when you press the power button on the Linux desktop system, a
confirmation box as shown in the figure below will pop up. You need to click the

Power Off option before the system will shut down.

Power OFf

The system will power off automatically in 30 seconds.

orangepi (col le)

orangepi (console)

i l Power OFf I

3) After shutting down, long press the power button on the development board to turn it

on.

S LLENLUNZNEEEEEL

4) Use the reboot command to restart the Linux system in the development board

orangepi@orangepi:~$ sudo reboot
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4. Linux SDK——orangepi-build usage instructions

4.1. Compilation system requirements

Linux SDK, orangepi-build, only supports running on X64 computers with
Ubuntu 22.04 installed, so before downloading orangepi-build, please first 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 change 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 your computer is running Windows and does not have Ubuntu 22.04 installed, you
can consider using VirtualBox or VMware to install an Ubuntu 22.04 virtual machine in
Windows. But please note that you should not compile orangepi-build on a WSL virtual
machine, because orangepi-build has not been tested in a WSL virtual machine, so you
cannot ensure that orangepi-build can be used normally in WSL. In addition, please do
not use orangepi-build in the Linux system of the development board. The installation

image download address of Ubuntu 22.04 amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04-desktop-amd 64.iso

After installing Ubuntu 22.04 on your computer or in a virtual machine, please first

set the software source of Ubuntu 22.04 to Tsinghua source (or other domestic sources
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that you think are fast), otherwise it is easy to make mistakes when installing software
later due to network reasons. The steps to replace Tsinghua source are as follows:

a. To replace Tsinghua source, please refer to the instructions on this page

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that the Ubuntu version needs to be switched to 22.04.

Ubuntu $R{&EREERD

Ubuntu BERAHFECEX R /etc/apt/sources.list , HRRETZHEME, BIECUHEHE TERS, BT TUNA FERRS S,

iR {RAGubuntub 4:

# BUERTEBERLIES apt update HE, MEFEW BITHHEER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# MATHRAE, 2R

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. The content of the /etc/apt/sources.list file that needs to be replaced is:

test@test:~$ sudo mv /etc/apt/sources.list cat /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

#The source mirror is commented out by default to increase the speed of apt update. You can uncomment it if
necessary.

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# Pre-release software source, not recommended to enable
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

d. After the replacement, you need to update the package information and ensure

that there is no error
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test@test:~$ sudo apt-get update

e. In addition, since the source code of the kernel and U-boot are stored on
GitHub, it is very important to make sure that the computer can download

the code from GitHub normally when compiling the image.

4. 2. Getthe source code of Linux SDK

4.2.1. Download orangepi-build from github

Linux SDK refers to the orangepi-build code. Orangepi-build is modified based on
the armbian build compilation system. Orangepi-build can be used to compile multiple
versions of Linux images. 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 to use the T527 Soc development board, you need to download the
next branch source code of orangepi-build. The above git clone command needs to

specify the branch of orangepi-build source code as next.

2 orangepi-xunlong / orangepi-build 7

{» Code () tssues 3 Il Pull requests 2 () Actions 3 Projects D wiks T Security * Insights {8 Sattings

¥ next -“FZE anches B 0fag m

This branch s 3 commits ahead of main ~—— 17 Contribute -

When viewing the code of orangepi build, it is necessary
to switch to the next branch © m1 commit

external
sCnpls

[ .gitignore

M LKCEMSE

™ READMEmd

[ buildsh

You do not need to enter the username and password of the GitHub account
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when downloading the orangepi-build code through the git clone command (the
same applies to downloading other codes in this manual). If the Ubuntu PC prompts
you to enter the username and password of the GitHub account after entering the
git clone command, it is usually because the address of the orangepi-build
warehouse after git clone is entered incorrectly. Please check the command spelling
carefully for any errors, instead of thinking that we forgot to provide the username
and password of the GitHub account here.

The u-boot and linux kernel versions currently used by the T527 series development

board are as follows:

Branches u-boot Version Linux Kernel version

current u-boot v2018.05 linuxs.15

The branch mentioned here is not the same as the branch of orangepi-build
source code, please do not confuse them. This branch is mainly used to distinguish
different kernel source code versions.

The Linux 5.15 BSP kernel currently provided by Allwinner is defined as the
current branch.

orangepi-build After downloading, the following files and folders will be included:

a. build.sh: Compile the startup script

b. external: Contains configuration files, specific scripts, and source code of some
programs needed to compile the image.

c. LICENSE: GPL 2 License File

d. README.md: orangepi-build Documentation

e. scripts: Generic script for compiling linux images

test@test:~/orangepi-build$ Is
build.sh external LICENSE README.md scripts

If you download the orangepi-build code from github, you may find that
orangepi-build does not contain the source code of u-boot and linux kernel, nor the
cross-compilation toolchain required to compile u-boot and linux kernel. This is
normal because these things are stored in other separate github repositories or some
servers (the addresses will be detailed below). orangepi-build will specify the

addresses of u-boot, linux kernel and cross-compilation toolchain in the script and
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configuration file. When running orangepi-build, if it finds that these things are not
available locally, it will automatically download them from the corresponding

places.

4. 2. 2. Download the cross-compilation toolchain

When orangepi-build is run for the first time, it will automatically download the
cross-compilation toolchain and put it in the toolchains folder. Each time you run the
build.sh script of orangepi-build, it will check whether the cross-compilation toolchain in
toolchains exists. If not, it will restart the download. If it exists, it will be used directly

without repeated download.

1 Checking for external GCC compilers
] downloading using http(s) network [
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz: 24.9MiB
1 downloading using http(s) network [ gcc-linaro-arm-none-eabi
#e30eec 17MiB/33MiB CN:1 DL: ETA:1s
] Verified [ PGP ]
1 decompressing
.. ] gcc-linaro-arm-none-eabi-4.8-2014.04 11nux tar.xz: 33. QMlB [9 EGMlB/s]
] downloading using http(s) network [ c-linaro-arm-1i
#041c24 48MIB/Q°MlB CN:1 DL:
] Verified [ PGP ]
] decompresslng
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux.tar.xz: 48 8:415 [13 OMiB/s]
1 downloading using http(s) network [ -linaro-4.9.4-2017 arm-lir
#3dee3e 72M1E5/76MLB CN:1 A
] Verified [
] decompresslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64 arm- llnux gnueabl tar xz: 77.0MiB [14.2MiB/s
] downloading using http(s) network [ gcc aro 4.1-2019.02-x86_64 arm-linu
#42€728 104MiB/104MiB CN:1 DL:
] Verified [ 1
] decompress
.. ] gcc-linaro-7.4.1-2019.02-x86 64 arm-linux- gnueabl tar. xz: 104MiB [13.9MiB/s]
] downloading using http(s) network [ c-linaro 4.1-2019.02-x86 64 aarch64-lir

#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
1 decompress
.. ] gcc-linaro-7.4.1-2019.02-x86_64 aarch64- unux gnu tar Xz: 111M1B [13. 4M1B/sl
] downloading using http(s) network [ gce 12-x86_64-arm-none- IX-
#d232ee 250MiB/251MiB CN:1 DL:
1 Verified [ MD5 ]

] decompressing
.. ] gcc-arm-9.2-2019.12-x86_64-arm-none-linux- gnueablhf tar xz MiB [13.7MiB/s]
] downloading using http(s) network [ -arm-9.2-20 arch64-none-ir
#88b441 268MiB/269MiB CN:1 DL:
] Verified [ MD5
g

The mirror website of the cross-compilation tool chain in China is the open source

software mirror website of Tsinghua University:

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

Toolchains After downloading, it will contain multiple versions of cross-compilation

tool chains:

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
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gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux
gcc-arm-9.2-2019.12-x86_64-arm-none-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

The cross-compilation tool chain used to compile the T527 Linux kernel source code
is:

a. linux5.15

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

The cross-compilation toolchain used to compile the T527 u-boot source code is:
a. v2018.05
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi

4. 2. 3. Explanation of the complete directory structure of orangepi
build
1) After downloading the orangepi build repository, it does not include the Linux kernel,
U-boot source code, or cross compilation toolchain. The Linux kernel and U-boot source
code are stored in separate Git repositories
a. The git repository where the Linux kernel source code is stored is as follows.

Please note to switch the branch of the Linux orangepi repository to

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.15-sun55iw3

b. The git repository where the u-boot source code is stored is as follows. Please

note to switch the branch of the u-boot orangepi repository to

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-t527

2) When Orangepi build is first run, it will download the cross compilation toolchain,
u-boot, and Linux kernel source code. After successfully compiling the Linux image once,
the files and folders that can be seen in Orangepi build are:
a. build.sh: Compile startup script
b. external: Contains configuration files required for compiling the image, scripts
for specific functions, and source code for some programs. The rootfs
compressed file cached during the image compilation process is also stored in

the external file
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kernel: Store the source code of the Linux kernel
LICENSE: GPL 2 License File
README.md: Orangepi build documentation

output: Store compiled deb packages such as u-boot and Linux, compilation

I R

logs, and compiled images
g. scripts: General script for compiling Linux images
h. toolchains: Store cross compilation toolchain
i. u-boot: Store the source code of u-boot

j. userpatches: Store the configuration files required for compiling scripts

test@test:~/orangepi-build$ Is
build.sh external kernel LICENSE output README.md scripts toolchains
u-boot userpatches

4.3. Compiling u-boot

1) Run the build.sh script, remember to grant sudo privileges
test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package and press Enter

] Choose an option |
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Next, 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 i
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A 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 GBE SPI 1
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then it will start compiling u-boot, and some of the information prompted when
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compiling the current branch is as follows:
a. Version of u-boot source code
[ 0.k. ] Compiling u-boot [ v2018.05 ]

b. Version of cross compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gee 11 |

c. The path of the compiled u-boot deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the compiled u-boot deb package

[ 0.k. ] File name [ linux-u-boot-current-orangepi4a_x.x.x_armé64.deb ]|

e. Compilation time used

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, and use the following command to start
compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi4a
BRANCH=current BUILD OPT=u-boot ]

5) View the compiled u-boot deb package
test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-current-orangepi4a_x.x.x_armé64.deb

6) When the orangepi build compilation system compiles the U-boot source code, it first
synchronizes the U-boot source code with the GitHub server's U-boot source code.
Therefore, if you want to modify the U-boot source code, you first need to turn off the
download and update function of the source code (you need to compile the U-boot
completely before turning off this function, otherwise you will prompt that the
U-boot source code cannot be found). Otherwise, the modifications made will be
restored. The method is as follows:
Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes".

test@test:~/orangepi-build$ vim userpatches/config-default.conf

7) When debugging u-boot code, you can use the following method to update u-boot in

the Linux image for testing
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a. Firstly, upload the compiled deb package of u-boot to the Linux system on the

development board

test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \
linux-u-boot-current-orangepi4a_x.x.x_armé64.deb root@192.168.1.xxx:/root

b. Reinstall the newly uploaded deb package for u-boot

orangepi@orangepi:~$ sudo dpkg -i linux-u-boot-current-orangepi4a_x.x.x_armo64.deb

c. Then run the nand sata install script

orangepi@orangepi:~$ sudo nand-sata-install
d. Then select 5 Install/Update the bootloader on SD/eMMC

Choose an option:

Current root: UUID=f212e173-cd34-4610-868f-150eca7af979

I Install/Update the bootloader on SD/eMM(|

<Cancel>

e. After pressing the enter key, a warning will first pop up

eMMC and USB Orange Pi installer v3.0.0

m m MM MMM MM M OARAMM MM M mmm
# # # # # "##m # # #'m #m" f

#'# # # # #ommm" # #m # # #H#m#EH# mm
#oH" #om#t # "m# ## # # #HHEH #
# # # ## "# o mmEmm # ##F "mom”

This script will update the bootloader on SD/eMMC. Continue?

< Jles > <No >

f. Pressing the enter key again will start updating u-boot, and after the update is

complete, the following information will be displayed
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Writing bootloader

Done.

< LK >

g. Then you can restart the development board to test whether the u-boot

modifications have taken effect

4.4, Compiling Linux Kernel

1) Run the build.sh script, remember to grant sudo privileges

test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package and press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then it will prompt whether the kernel configuration interface needs to be displayed.

If the kernel configuration does not need to be modified, select the first one. If the kernel

configuration needs to be modified, select the second one

{ Choose an option |
Select the kernel configuration.

Do not change the kernel configuration

Show a kernel configuration menu before compilation

4) Next, select the model of the development board
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1 Choose an option
Please choose a Board.
orangepis3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 T
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 I
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI 1
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

5) If step 3) selects the option to display the kernel configuration menu (second option),
a kernel configuration interface opened through make menuconfig will pop up. At this
time, you can directly modify the kernel configuration, save and exit after modification,

and the kernel source code will be compiled after exit.

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

(| Ceneral 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 --->
Enable the block layer --->
Executable file formats --->
Memory Management options --->
Networking support --->
Device Drivers --->
File systems --->
Security options --->

< Exit > < Help > < Save > < Load >

a. If there is no need to modify the configuration options of the kernel, passing
KERNEL_CONFIGURE=no when running the build.sh script can temporarily
block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b. You can also set KERNEL_CONFIGURE=no in the

orangepi-build/userpatches/config-default.conf default.exe configuration file to

permanently disable this feature
c. If the following error appears when compiling the kernel, it is due to the small
terminal interface of Ubuntu PC, which causes the make menuconfig interface to not

display. Please set the terminal of Ubuntu PC to its maximum size and run the
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build.sh script again

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scrints/kconfia/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 (ines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [ co
] Error kernel menuconfig failed
] Process terminated

6) The following is a partial explanation of the information prompted when compiling
the current branch kernel source code:

a. Version of Linux kernel source code
[ 0.k. ] Compiling current kernel [ 5.15.147 ]

b. The version of the cross compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gee 11 ]

c. The default configuration file used by the kernel and its storage path are as

follows

[ 0.k. ] Using kernel config file

[ orangepi-build/external/config/kernel/linux-5.15-sun55iw3-current.config |

d. The path of the compiled kernel related deb package

[ 0.k. ] Target directory [ output/debs/ |

e. The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-current-sun55iw3_x.x.x_armé64.deb ]|

f.  Compilation time used
[ 0.k. ] Runtime [ 10 min ]

g. Finally, the compilation command for the kernel selected last time will be
displayed. The following command can be used to start compiling the kernel
source code without selecting it through the graphical interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi4a
BRANCH=current BUILD OPT=kernel KERNEL_CONFIGURE=no ]

7) View the compiled kernel related deb packages
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a. linux-dtb-current-sun55iw3_x.x.x_arm64.deb Contains dtb files used by the
kernel

b. linux-headers-current-sun55iw3_ x.x.x_armé64.deb Contains kernel header
files

c. linux-image-current-sun55iw3_x.x.x_armé64.deb Contains kernel images and

kernel modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-current-sun55iw3_x.x.x_arm64.deb

output/debs/linux-headers-current-sun55iw3_x.x.x_arm64.deb

output/debs/linux-image-current-sun55iw3_x.x.x_arm64.deb

8) When the Orangepi build compilation system compiles the Linux kernel source code,
it first synchronizes the Linux kernel source code with the GitHub server's Linux kernel
source code. Therefore, if you want to modify the Linux kernel source code, you first
need to turn off the source code update function (which requires a complete
compilation of the Linux kernel source code before it can be turned off, otherwise it
will prompt that the Linux kernel source code cannot be found). Otherwise, the
modifications made will be restored. The method is as follows:
Set the IGNORE UPDATES variable in userpatches/config-default.conf to
“yes”
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

9) If the kernel has been modified, you can use the following methods to update the
kernel and kernel modules of the development board linux system
a. Upload the compiled deb package of the linux kernel to the linux system on the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \

linux-image-current-sunSSiw3_x.x.x_armeé64.deb root@192.168.1.xxx:/root

b. Install the new linux kernel deb package that you just uploaded

orangepi@orangepi:~$ sudo dpkg -i linux-image-current-sun55iw3_x.x.x_armo64.deb

c. Restart the development board and check whether the kernel changes have taken
effect

orangepi@orangepi:~$ sudo reboot
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4.5. Compile rootfs

1) Run the build.sh script and remember to add sudo permissions
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

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 i
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A 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 GBE SPI 1
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base ‘

bookworm Debian 12 Bookworm

jammy Ubuntu jammy 22.04 LTS

5) Then select the type of image
a. Image with console interface (server) Indicates the server version of the image,
the volume is relatively small

b. Image with desktop environment It is a large image with a desktop

| Choose an option |
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

6) If it is the image of the compile server version, you can also choose to compile the
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Standard version or Minimal version, the Minimal version of the pre-installed software
will be much less than the Standard version (no special requirements, please do not
choose the Minimal version, because many things are not pre-installed by default,

some functions may not be used)

{ Choose an option |

Select the target image type.

Standard image with console interface
Minimal image with console interface

7) If you compile the desktop version of the image also need to select the type of desktop
environment, currently only maintain GNOME, so please choose GNOME type desktop

| Choose a desktop environment |
Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press Enter

to skip this.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) You will then start compiling the rootfs. Some of the information prompted during

compilation is described below
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a. The type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for jammy |

b. Directory for storing the generated rootfs package

[ 0.k. ] Target directory [ orangepi-build/external/cache/rootfs ]

c. Name of the generated rootfs package
[ 0.k. ] File name [ jammy-gnome-arm64.5250ec7002de9e81a41de169f1f89721.tar.1z4 |

9) View the compiled rootfs compressed package
a. jammy-gnome-arm64.5250ec7002de9e81a41del169f1£89721.tar.lz4 is rootfs
zip, the meaning of each field name is
a) jammy indicates the type of linux distribution for rootfs
b) gnome indicates that rootfs is the type of the desktop version. If it is eli, it
indicates the type of the server version
c) arm64 indicates the schema type of rootfs
d) 25250ec7002de9e¢81a41de169f1f89721 is generated by the package name
rootfs to install all of the packages of the MDS5 hash value, as long as no
modification rootfs installation package list, then this value will not change,
The compilation script uses this MD5 hash to determine if the rootfs needs
to be recompiled
b. jammy-gnome-arm64.5250ec7002de9e81a41del69f1f89721.tar.1z4.list  lists
the package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-gnome-arm64.5250ec7002de9e81a41de169f1£89721 tar.1z4
jammy-gnome-arm64.5250ec7002de9e81a41de169f1£89721 .tar.lz4.current
jammy-gnome-arm64.5250ec7002de9e81a41de169f1£89721 .tar.1z4.list

10) If the required rootfs already exists under external/cache/rootfs, compiling the
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to the external/cache/rootfs to check whether
there is a cached rootfs. If there is one, it will be used directly, which can save a lot of

download and compilation time

4.6. Compile the linux image

1) Run the build.sh script and remember to add sudo permissions
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test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing and press Enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board

1 Choose an option
Please choose a Board.
orangepis3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 T
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 I
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI 1
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

4) Then select the type of rootfs

{ Choose a release package base |
Select the target 0S release package base

bookworm Debian 12 Bookworm

jammy Ubuntu jammy 22.04 LTS

5) Then select the type of image
a. Image with console interface (server) Indicates the server version of the image,
the volume is relatively small

b. Image with desktop environment It is a large image with a desktop

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

6) If it is the image of the compile server version, you can also choose to compile the
Standard version or Minimal version, the Minimal version of the pre-installed software

will be much less than the Standard version (no special requirements, please do not
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choose the Minimal version, because many things are not pre-installed by default,

some functions may not be used)

{ Choose an option |

Select the target image type.

Standard image with console interface
Minimal image with console interface

7) If you compile the desktop version of the image also need to select the type of desktop
environment, currently only maintain GNOME, so please choose GNOME type desktop

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press Enter

to skip this.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) The linux image will then be compiled, the general process of compilation is as

follows
a. Initialize the Ubuntu PC compilation environment and install the software

packages required for the compilation process
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b. Download the u-boot and linux kernel source code (if cached, update the code
only)

Compile u-boot source code to generate the u-boot deb package

Compile linux source code and generate Linux-related deb packages

Create the deb package of the linux firmware

Create the deb package of the orangepi-config tool

Create a board-level deb package

=m0 o/ o

If you are compiling the desktop version image, you will also make desktop
related deb packages

1.  Check whether the rootfs is cached. If no, create a new rootfs. If the rootFS is
cached, decompress it and use it

Install the previously generated deb package into rootfs

—

k. Perform some specific Settings for different development boards and different
types of images, such as preinstalling additional software packages and
modifying system configurations

[u—

Then create an image file and format the partition. The default type is ext4
. Copy the configured rootfs to the image partition
Then update initramfs

°© B B

Run the dd command to write the bin file of the u-boot to the image

9) The following information is displayed after the image is compiled
a. Path for storing the generated image
[ 0.k. ] Done building

[ output/images/orangepi4a_x.x.x_debian_jammy_linuxS.15.xx_gnome_desktop/ora

ngepi4a_x.x.x_debian_jammy_linux5.15.xx_gnome_desktop.img |

b. Compilation time
[ 0.k. ] Runtime [ 19 min |

c. Repeat the image compilation command. Run the following command to

compile the image without using the GUI
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi4a
BRANCH=current BUILD OPT=image RELEASE=jammy BUILD_ MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |
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S. Android 13 operating system instructions

5.1. Supported Android versions

Android version Kernel version

Android 13 linux5.15

9. 2. Android 13 Function Adaptation

Function Android 13
HDMI video OK
HDMI Audio OK

USB2.0 x 4 OK

TF card start OK
eMMC OK
Identify NVME SSDS OK
Gigabit network card OK
WIFI OK
Bluetooth OK
RTC chip OK
Headphone audio OK
LCD screen OK
EDP OK

CAM1 NO
CAM2 NO

LED light OK
40 pin GPIO OK

40 pin 12C OK
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40 pin SPI OK

40 pin UART OK

40 pin PWM OK
Temperature sensor OK
Mali GPU OK
Video codec OK

5.3. Usage of ADB

5.3.1.  USB OTG mode switching method

The development board has four USB ports, of which the USB port marked in
the red box below can support both Host mode and Device mode, and the other

three USB ports only support Host mode.

The USB OTG interface is in Host mode by default and can be used to connect
USB devices such as mouse and keyboard. If you want to use ADB, you need to

manually switch to Device mode.

1) First open Settings
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Q search apps

© o) &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

Q

—
o () o ) S o
FileManager Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos WebView Browser Tester

wiringOP

3
I8
&
S
9

2) Then find About tablet

Q. Search settings

Screen lock, Find My Device, app security

@ Privacy

Permissions, account activity, personal data

0] Location
On - 1 app has access to location

* Safety & emergency

Emergency SOS, medical info, alerts

[ Passwords &accounts
Saved passwords, autofill, synced accounts

[0) System

Languages, gestures, time, backu

| About tablet

orangepida

3) Then click the Build number option several times with your mouse until it appears.

You are now a developer! Tips for
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€« About tablet

Version number
Bigdroid0S 2.5.2.749

Device identifiers

IP address

Unavailable

Wi-Fi MAC address

To view, choose saved network

Device Wi-Fi MAC address
40:5f.d4:3e:ed:9e

Bluetooth address
¢0:bc:11:b8:71:66

Up time

09:14

Build number You are now a developer!
t527_demo_arm_go-userdebug 13 TQ2A.230405.003.B2 eng.test. 20240822, 2001H0 tcorneyo

v * q ® 8] LD] )

4) Then return to the upper-level menu and select System

Q  Search settings

Screen lock, Find My Device, app security

I Privacy

Permissions, account activity, personal data

(0] Location
On -1 app has access to location

* Safety & emergency

Emergency SOS, medical info, alerts

& Passwords & accounts
Saved passwords, autofill, synced accounts

® System

Languages, gestures, time, backup

5) Then select Developer options
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System

@ Languages & input
E Gestures

® Date & time
GMT+08:00 China Standard Time

@ Backup

Multiple users
Signed in as Owner

{} Developer options

4D Reset options

6) Finally, find the USB OTG Mode Switch, turn on the switch to switch to Device

mode, turn off the switch to switch to Host mode

& Developer options Q
Use developer options -D

Quick settings developer tiles

Debugging

USB debugging

Debug mode when USB is connected

USB OTG Mode Switch

Open: Device mode; Close: Host mode

88

5. 3. 2. Use a data cable to connect adb to debug
1) First prepare a good quality USB 2.0 public to public data cable

2) Install adb tool on Ubuntu PC

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

3) View the identified ADB device
test@test:~$ adb devices

List of devices attached
4c00146473¢28651dd0  device

4) Then you can log in to the android system through adb shell on the Ubuntu PC
test@test:~$ adb shell
t527-demo:/ #

9. 3. 3. adb debugging using a network connection

Using network adb does not require a USB2.0 peer-to-peer data cable to connect
the computer to the development board, but communicates over the network, so
first make sure that the wired or wireless network of the development board is
connected, and then obtain the IP address of the development board, which will be

used later.

1) Ensure that the service.adb.tep.port of the Android operating system is set to 5555

console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

2) If service.adb.tep.port is not set, you can use the following command in the serial

port to set the port number of network adb

console:/ # setprop service.adb.tcp.port 5555

console:/ # stop adbd
console:/ # 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 (Change it to the IP address of the

development board)

www.orangepi.cn 221 www.xunlong.tv



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

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

* 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

5) Then you can log in to the android system through adb shell on the Ubuntu PC

test@test:~$ adb shell
t527-demo:/ #

5.4. HDMI to VGA display test

1) The following accessories need to be prepared first
a. HDMI to VGA converter

b. One VGA cable

c. A monitor or TV that supports VGA port

2) HDMI to VGA display test is 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 do any Settings, only the HDMI
interface of the development board can be displayed normally. So if the test has
problems, check the HDMI to VGA converter, VGA cable, and monitor for
problems.

5.5. WI-FI connection method

1) First select Settings

Q search apps

© S o) &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

- O [

FileManager Files Gallery Messaging MiracastReceiver Phone

Q O O &)

Search Settings Sound Recorder test Ads WebView Browser Tester

wiringOP

o
@

©

<
a
®
°

vV’

1
8
B
=
5
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2) Then select Network & Internet

Settings

Q Search settings

=~ Network & internet
" Mobile, Wi-Fi, hotspot

G Connected devices
Bluetooth, pairing

u Apps

"~ Recent apps, default apps

3) Then select Internet

=

Network & internet

, Internet
Networks available

) Ethernet

4) Then open WI-FI

< G
Internet
Wi-Fi (@ ]

Network preferences

Wi-Fi doesnt tum back on automatically

5) After turning on WI-FI, you can see the search signal under Available networks
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< Q
Internet

Wi-Fi ‘)
¥. HAIER_ODEF o)
®. xunlong_orangepi B
¥. xunlong_orangepi_5G &
@ ChinaNet-p8ik &
@. ChinaNet-p8lk-5G6 &

6) Select the WI-FI you want to connect to, and the password input interface will pop up

as shown in the following figure

xunlong_orangepi_5G

Password

O Show password

Advanced options

CANCEL

7) Then use the keyboard to enter the WI-FI password, and then use the mouse to click
the Enter button in the virtual keyboard to start the WI-FI connection

xunlong_orangepi_5G

Password

[ show password

v

CANCEL § CONNECT

Advanced options

8) The display after the WI-FI connection is successful is as shown in the following

figure
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N o
Internet

Wi-Fi ‘ )
bl et g ©
¥. ChinaNet-p8lk a
¥. unlong_orangepi a

5.6. How to use WI-FI hotspot

1) Ensure that the Ethernet port is connected to a network cable and can access the

Internet properly

2) Then select Settings

Q, Search apps

S o) &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts
-
FileManager Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos WebView Browser Tester
wiringOP HEEA2

3) Then select Network & Internet

Settings

Q  Search settings

= Network & internet
Mobile, Wi-Fi, hotspot

Go Connected devices
Bluetooth, pairing
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4) Then select Hotspot & tethering

&

Network & internet

Internet
Networks available

3} Ethernet

4 Airplane mode a»

® lo-:?tspot & tethering

5) Then select Wi-Fi hotspot

20:48 D ]

«

Hotspot & tethering

Use hotspot and tethering to provide internet to other devices through your Wi-Fi or mobile data connection. Apps can also create a hotspot to share content with nearby devices.

Wi-Fi hotspot

Not sharing internet or content with other devices

USB tethering ()

Share tablet’s intemet connection via USB

6) Then open the Wi-Fi Hotspot, you can also see the name and password of the
generated Hotspot in the following figure, remember them, and need to use them when
connecting to the hotspot (if you need to change the name and password of the Hotspot,
you need to close the Wi-Fi Hetspot first, and then modify it)
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20:50 @ 8

Wi-Fi hotspot

Use Wi-Fi hotspot @

Hotspot name
AndroidAP_4174

Security
WPA2-Personal

Hotspot password

Turn off hotspot automatically

7) At this time, you can take out your mobile phone, if everything is normal, you can
find the WIFI Hotspot with the same name (AndroidAP_4174) shown below Hotspot
name in the above picture in the WI-FI search list. Then you can tap AndroidAP 4174 to
connect to the Hotspot, the password can be seen under Hotspot password in the image

above

{igs Wi-Fi ke

Wi-Fi ()
a =0

+/ xunlong_orangepi_5G

)
©

AndroidAP_4174 I a =

8) After successful connection, it will be displayed as shown in the following figure
(different mobile phone interfaces will be different, the specific interface is subject to the
display of your mobile phone). At this time, you can open a web page on the phone to see
whether the Internet can be accessed. If the web page can be opened normally, it indicates

that the WI-FI Hotspot of the development board can be used normally

{iRB Wi-Fi L

Wi-Fi C
a =0

+/ AndroidAP_4174
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5.7. Method to view Ethernet port IP address

1) First, ensure that the gigabit network port of the development board is connected to a

router or switch

2) First open Settings

Q search apps

Amap Auto AwlogSettings Calendar

=

FileManager Files Gallery

Q O

O 0

©

Search Settings Sound Recorder
wiringOP FEIEA2

3) Then select Network & Internet

Settings

Q Search settings

= Network & internet
Mobile, Wi-Fi, hotspot

G Connected devices
Bluetooth, pairing

u Apps

Recent apps, default apps

4) Then select Ethernet

&

Network & internet

Internet
To switch networks, disconnect ethemet

l@ Ethernet I

<
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Camera

O

Messaging

O

test Ads

©

Clock

@

MiracastReceiver

V)

Videos

Contacts

Phone

O

WebView Browser Tester
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5) Then select Ethernet settings

&«

Ethernet settings

Ethernet ()

Open ethemet

Ethernet settings

6) Then you can see the IP address information of the wired network port of the

development board

< SAVE

Ethernet settings
use static settings ()

IP address

192.168.2.222

Gateway
192.168.2.1

DNS1

fdcd:e671:36f4:1

DNS2

192.168.2.1

Subnet mask
24

5. 8. Bluetooth connection method

1) First select Settings
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Q search apps

© o) &)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

Q

—
o () o ) S o
FileManager Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos WebView Browser Tester

wiringOP

3
I8
&
S
9

2) Then select Connected devices

Settings
Q. Search settings

Network & internet
Mobile, Wi-Fi, hotspot

9)

G Connected devices
Bluetooth, pairing

3) Then select Pair new device to start scanning the surrounding Bluetooth devices
Connected devices

Other devices

g UsB

File transfer

4+ Pairnew device
Bluetooth will turn on to pair

4) The searched Bluetooth device will be displayed under Available devices
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&

Pair new device

Device name
orangepida

Available devices

. orangepi

. s

@

Tablet's Bluetooth address: C0:BC:11:B8:71:66

5) Then click on the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Pair with orangepi ?

Bluetooth pairing code.

092876

6) The test here is the configuration process of the development board and Bluetooth of
Android phones. At this time, the confirmation interface will pop up on the phone, and

the pairing process will start after clicking the pairing button on the phone

7) After pairing, open Paired devices and you will see the paired Bluetooth devices
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Connected devices

Other devices

UsSB

File transfer
+ Pairnew device

Saved devices

. orangepi

8) At this time, you can send a picture to the development board using the Bluetooth of
your phone. After sending, you can see the following prompt in the Android system of the
development board, and then click Incoming file

<«

o Incoming file - 506 ME %
IMG_20211207_125840.jpg

Connected devices

Other devices

i usB

File transfer

%, orangepi

9) Then click Accept in the pop-up window to start receiving pictures sent by the phone

Accept incoming file?
From

orangepi

Filename

IMG_20211207_125840 jpg

Size
5.06 MB

DECLINE | ACCEPT

10) The picture received by the Bluetooth of the Android system can be viewed by
opening the Download directory of the file manager
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11:02 & E |

Downloads a
Downloads
Recent

M images [§] Audioc M Videos [§ Documents ) Largefiles 4D Thisweek
Images

Files in Downloads B
Videos

POt ST

B E @3 O

Audio

Documents

i Downloads

! IMG_202112...
370 MB 1101

D orangepida

9.9. 10.1 inch MIPI screen usage

Make sure that the Android image you use is one of the following versions:
OrangePi4A T527 Android13 lcd vl.x.x.img

1) The screen needs to be assembled first, please refer to the assembly method of 10.1
inch MIPI screen

2) The position of the interface of the mipi Icd screen on the development board is shown

as follows:

3) Connect the assembled screen to the LCD interface of the development board, pay
attention to unplug the HDMI interface, connect the Type-C power supply to the board,
and power on, after the system starts, you can see the screen displayed as follows

(default is portrait screen)
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5.10. How to use eDP screen

eDP screens are touch-free.
Make sure that the Android image you use is one of the following versions:
OrangePi4A T527 Android13 vl.x.x.img

3) Currently only one 15.6-inch eDP screen is available, including the following
accessories:

c. 0.5 Spaced 30-pin single-head coaxial cables

30pin single head

S
-
In the same direction (two"‘ ﬁ‘v
points of contact on the «
same side)

d. 15.6-inch eDP display, resolution is 1920x1080.
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The nght side

Reverse side

30pins EDP interface

4) Connect the FPC end of the 30pin single-head codirectional cable to the eDP interface

of the development board, and connect the other end to the eDP interface of the screen

— —

5) Then connect the Type-C power supply to the board and power it on. After the system
is started, you can see the screen displayed as shown in the following figure
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5.11. How to use USB camera

1) First, insert a USB (UVC protocol) camera into the USB interface of the development
board

2) If the USB camera is properly identified, a video device node is generated under /dev

console:/ # Is /dev/video(
dev/video0

3) Then ensure that the ADB connection between the Ubuntu PC and the development

board is normal. Please refer to the instructions in the section on adb Usage

4) Download the USB camera test APP from the official tool on the development board
data download page

Official Resources

User Manual Schematic Official Tools

Official Images

2 © & [

Ubuntu Image Debian Image Android Image Android Source Code

-

Linux Scurce code
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L) 2020-11-03 14:09 SSEETE: SA58

EE R | 28wt - =5TER - AndroidififaPP
TR * fEEE

| a usbcamera.apk 20M 2020-11-04 13:56
a rootcheck.apk 2M 2020-11-04 13:48
a REFie.apk 4.4M 2020-11-04 13:48

a bledemo.apk

4.1M

2020-11-04 13:48

5) Then use adb command to install the USB camera test APP into the Android system,

of course, you can also use the U disk copy for installation

test@test:~$ adb install usbcamera.apk

6) After installation, you can see the startup icon of USB camera on the Android APP

interface

2

©

Amap Auto AwlogSettings
O O
FileManager Files
o &)
Root Checker Search
> O
Videos Vysor

o

Calendar

¥

Gallery

©

Settings

O

Q, search apps

©
©

Camera Clock

()
@

Messaging MiracastReceiver

&
¥

Sound Recorder test Ads

© ©

WebView Browser Tester wiringOP HEEA2

Contacts

USB Camera

7) Then double-click on the USB camera APP and you can see the output video of the

USB camera

9. 12. Android system ROOT Description

“ The Android system released by Orange Pi has been ROOT, you can use the H
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|| following method to test.

1) Download rootcheck.apk from the official tool on the development board data

download page

User Manual

-
{23

Ubuntu Image

Linux Source code

[=pamE=
() 2020-11-03 14:09  S54AHE): FAKER
IEEE—R | £F2i - EALE - AndroidiififlAPP

a usbcamera.apk

Official Resources

Schematic

Official Tools

Official Images

Debian Image

s
l'l

Android Image

20M

Android Source Code

2020-11-04 13:56

| rootcheck.apk

2020-11-04 13:48

a REFie.apk

4.4M

2020-11-04 13:48

2) Then ensure that the ADB connection between the Ubuntu PC and the development

board is normal. Please refer to the instructions in the section on adb Usage
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3) Then use adb command to install rootcheck.apk into the Android system, of course,
you can also use the U disk copy for installation
test@test:~$ adb install rootcheck.apk

4) After installation, you can see the startup icon of the ROOT test tool on the Android
APP interface

Q, Search apps

o
Calen

Amap Auto AwlogSettings

FileManager

©

Camera Clock Contacts

o o

Gallery Messaging MiracastReceiver Phone

o Q © >

O
@

©
Q

Root Checker Search Settings Sound Recorder test Ads Videos
Vysor WebView Browser Tester wiringOP HEEA2

5) After opening the ROOT test tool for the first time, the display interface is as shown
in the following figure

Root Checker

Root Status

Device Allwinner orangepida

0s 13 2023-08-05 (API 33) \

6) Then you can click CHECK NOW to start the ROOT status check of the Android
system. After the check, the display is as follows, you can see that the Android system has
obtained the ROOT permission

CHECK NOW
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Root Checker

Root Status

Device Aliwinner orangepi4a P
os 13 2023-08-05 (AP! 33) /
ROOTED

CHECK NOW

9. 13. 40 pin interface GPIO, UART, SPI test

5.13.1. 40 pin GPIO port test method
1) First open the wiringOP APP on your desktop

11:06 ¥ & % 8

Q Search apps

® © © o

Amap Auto AwlogSettings Calendar Camera Clock Contacts

€
O

—
Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos Vysor

O

WebView Browser Tester wiringOP

£
&
oA
<
N

2) Then click GPIO_TEST button to open the GPIO test interface

GPIO_TEST

UART_TEST
12C_TEST

SPLTEST

3) The GPIO test interface is shown in the figure below. The two rows of CheckBox
buttons on the left are one-to-one corresponding to the 40-pin pin. When CheckBox
button is checked, the corresponding GPIO pin will be set to OUTmode and the pin level
will be set to high. When unchecked, the GPIO pin level is set to low; When you click the
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GPIO READALL button on the right, you can get the wPi number, GPIO mode, and pin
parity information. When the BLINK ALL GPIO button is clicked, all pins continuously

switch between high and low levels

scL4 [
pwms [] [ Txp.7
[ rxp.7
0.2 [J [J PBOS
RxD.2 []
peo2 [] [ rni3
O Pria
most1 [J
miso.1 [J [ txpe
sck.1 [0 [0 cea
O rxp6
spA5 [J [ scLs
PB03 [
re11 [J [ pwmiz
pwmi3 [

peos [] [ Pi1o

4) Then click the GPIO READALL button, and the output information is as shown

below:

spA4 [] GPIO READALL BLINK ALL GPIO

scL4 [

pwms [] [ TxD.7

[ rxD.7 3.3V

SDA. 4

0.2 [] [] PBOS SCL.4
PWM8

RxD.2 [] GND
3 TXD.2

P02 [] [J P13 RXD. 2

3 PBO2

[ pi1a 3.3V

MOSI .1

Mosl.1 [] MISO.1

miso.1 [] [J Txp.6 Sl
scik.1 [J [ cea
[J rxp.6
spA5 [] [ scLs
PB03 []
pe11 [] [J pwmi2
PWM13 []

PBos [] [] PI10o

5) There are a total of 28 GPIO ports available in the 40 pin development board. Taking
pin 7- corresponding to GPIO PB4- corresponding to wPi serial number 2- as an example,

we will demonstrate how to set the high and low levels of GPIO ports. Firstly, click on
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the CheckBox button corresponding to pin 7. When the button is selected, pin 7 will be
set to a high level. After setting, you can use a multimeter to measure the voltage value of

the pin. If it is 3.3v, it means that the high level has been successfully set

11:12 &

wiringOP

spA4 [] GPIO READALL BLINK ALL GPIO

scL4 [

O rxp.7

TXD.7
RXD.7
PBO5
GND
PI13
PI4
GND

Mosi.1 [] TXD.6
miso.1 [ [ Txo.6 TN
sck1 [J [ cea oo
[J rxp.6 M 2\‘&{5‘”2
spA5 [] [ scLs géé?
PB03 []
pe11 [] [J pwmi2
PwM13 []
PBo6 [] [] PI10

6) Then click the GPIO READALL button, and you can see that the current mode of
pin 7 is OUT and the pin level is high

spa4 [ GPIO READALL BLINK ALL GPIO
scL4 []
PWM8 O ™7
[J rxp.7
0.2 [] [] PBOS
RxD.2 []
P02 [] [J P13
Oena
MosL.1 []
Miso.1 [] [] Txp.6
sck.1 [J [0 cea
[J rxp.6 PWM13
spA5 [] [ scLs EE?i

PB03 []

| GPIO | wPi
pe11 [J [ pwmi2 Fel o oot

PWM13 []

PBos [] [] Pi10

7) Click the CheckBox button in the following image again to uncheck the status. Pin 7
will be set to a low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Qv, it means that the low level has been successfully set
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GPIO READALL BLINK ALL GPIO

Physical

PWM8
()
TXD.2
RXD.2
PB02
3.3V
MOSI.1
Mosl.1 [] S MISO.1
SCLK.1
miso.1 [J [J Txp.6 GND
SDA.5
sck1 [J [Jcea PBO3
PB11
O rxos PWM13
PBO6
spA5 [] [ scLs PB12
PBO3 []
v Physical
P11 [] [] pwmi2 OPI 4A +---+
PwM13 []
PBo6 [[] [J Piio

8) Then click the GPIO READALL button, and you can see that the current mode of
pin 7 is OUT and the pin level is low

spa.4 [] GPIO READALL BLINK ALL GPIO
scL4 [
+ + OPI 4A
pwms [J [ 0.7 i Mode Physical
[ rxD.7
Txp.2 [] [] PBOS
RXD.2 [}
peo2 [] [Jrni3
[Jpna
MOSI .1
mosL.1 [] MISO.1
SCLK.1
miso.1 [} [[] Txp.6 GND
SDA.5
sck1 [J [ cea PBO3
PB11
[ rxp.6 PWM13
PBO6
spA5 [ [ scLs PB12
PB03 []
! Physical | V |
pe11 [] [J pwmi2 + OPI 4A
PwMm13 []
PBo6 [] [] Pito

5.13.2. 40 pin UART testing method

1) By default, UART2 and UART?7 are enabled in Android, corresponding to device
nodes/dev/ttyAS2 and/dev/ttyAS7

t527-demo:/ $ Is /dev/ttyAS*

ttyASO ttyAS1 ttyAS2 ttyAS7

2) First, open the WiringoP app on the desktop
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11:06 ¥ % *

Q Search apps

® © C) =)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

©
o

—
Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos Vysor

) ;

WebView Browser Tester wiringOP

©

st
3
oF
=
N

3) Then click the UART_TEST button to open the UART test interface

wiringOP

GPIO_TEST

UART_TEST

12C_TEST

SPLTEST

4) The serial port test interface of WiringOP is shown in the following figure

-~ 115200  OPEN

5) Taking testing UART?2 as an example, select the/dev/ttyAS2 node in the selection box

~ 115200  OPEN
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6) Enter the desired baud rate in the editing box, then click the OPEN button to open the
/dev/ttyAS2 node. After successful opening, the OPEN button becomes unselectable, and
the CLOSE and SEND buttons become selectable

SEND

7) Then use DuPont wire to short-circuit the rx and tx pins of UART 2

uart2

tx pin Corresponding to pin 11 of
pin 40

X pin Corresponding to pin 13 of
pin 40

8) Then you can enter a character in the send edit box below and click the SEND button

to start sending

wiringOP

dev/ttyA - 115200 CLOSE

9) If everything is normal, the received string will be displayed in the receiving box

=~ 115200

SEND

5. 13. 3. 40 pin SPI testing method
1) The SPI that can be used in 40 pins is SPI1, and the corresponding device node

is/dev/spidev1.0
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11:06 ¥ % b3

Q Search apps

® S © o

Amap Auto AwlogSettings Calendar Camera Clock Contacts

O o

Gallery Messaging MiracastReceiver Phone

O O

Search Settings Sound Recorder test Ads Videos Vysor

(@) &,

WebView Browser Tester wiringOP

O
©

p*
@

©
V)

B ‘
¢ (&

s
~

2) Here is a demonstration of testing the SPI1 interface using the w25q64 module. First,

connect the w25q64 module to the SPI1 interface

If there is no w25q64 module, it doesn't matter, because there is a SPIFlash
connected to SPI0 on the development board, and the SPI0 configuration is also
enabled by default in Android, so we can directly use the onboard SPIFlash for

testing.

3) Then open the WiringoP app on the desktop

4) Then click the SPI_TEST button to open the SPI testing interface

GPIO_TEST
UART_TEST

I12C_TEST

5) Then select the device node of SPI in the upper left corner. If testing the onboard
SPIFlash directly, keep the default/dev/spidev0.0. If the w25q64 module is connected to
the 40 pin SPI1, select/dev/spidev1.0
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!' SPI0, which can bg directly tested

s

OPEN
Onaf Ox09
Ox09 0x09
TRAMSFER

6) Then click the OPEN button to initialize SPI

pide * SP| Channe SPI Port Pl speed: 2000000

itaf0]: Oxg_f.: ital1]: 0x09
atal2]: 0X09 dataf3]: O0x09
TRANSFER

fSPI Open Success, channel: 0, port: 0, speed:2000000

7) Then fill in the bytes that need to be sent, such as reading the ID information of the
onboard SPIFlash, filling in the address 0x9f in data [0], and then clicking the
TRANSFER button

/dev/spidev0.0 + SPIChannel: SPI Port: SPI Speed: 2000000

OPEN

dal::lf'.']: fata[1]: 0x09

data[2]: O0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 0, port: 0, speed:2000000

8) Finally, the APP will display the ID information of the read onboard SPI Flash
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i: 2000000

OPEN

0x9f datal1]: 0x09
0x09 dat 0x09
TRANSFER
SPI Transfer success
et:4
lata[0]:ff
data[1]:20
lata[2]:41
{ata[3]:18

9) If reading the w25q64 module connected to the 40 pin SPI1, the read ID information

is shown in the following figure

| Speed: 2000000
OPEN
0x9f data[1]: 0x09
na 0x09 datal3): 0x09
TRANSF@\
ISP| Transfer success
et
data[0].ff
lata[1].ef
data[2]:40
lata[3]:17

10) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, which corresponds to the values read above (h represents hexadecimal)

MANUFACTURER ID (MF7 - MF0)

winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25Q64FV (SPI) 16h 4017h
W25QB4FV (QPI1) 16h 6017h

5.13.4. 40 pin I2C testing method

1) In Android, i2¢4 and i2¢5 in pin 40 are enabled by default, corresponding to device
nodes/dev/i2¢c-4 and/dev/i2¢-5, respectively

console:/ # Is /dev/i2c-4 /dev/i2¢c-5

dev/i2c-4 /dev/i2c-5

2) First, open the WiringoP app on the desktop
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11:06 ¥ % *

Q Search apps

® G © C) =)

Amap Auto AwlogSettings Calendar Camera Clock Contacts

2
O

—
Files Gallery Messaging MiracastReceiver Phone
Search Settings Sound Recorder test Ads Videos Vysor

e @
WebView Browser Tester wiringOP WBAA2

3) Then click the I2C_TEST button to open the testing interface of i2¢c

GPIO_TEST

UART_TEST

12C_TEST

SPI_TEST

4) The i2c testing interface of WiringOP is shown in the following figure

/dev/i2ze-3 + 0x38 OPEN
Reg: 0x10
READ BYTE

WRITEBYTE 0x10

5) Taking testing i2C4 as an example, select the/dev/i2¢-4 node in the selection box
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/dev/i2c-4  + | Ox38 OPEN

Reg: 0x10
READ BYTE

WRITEBYTE 0x10

6) Then connect an 12C device to the 40 pin 12C4 pin, using the DS1307 RTC module as

an example

Pin of RTC module Development board 40 pin

corresponding pins

ov Pin 2
GND Pin 6
SDA Pin 3
SCL Pin 5

7) The 12c address of the ds1307 RTC module is 0x68. After connecting the cable, we
can use the i2edetect -y -r 4 command in the serial port command line to check if we can
scan the 12c address of the ds1307 RTC module. As shown in the figure below, if the
address 0x68 can be seen, it indicates that the wiring of the ds1307 RTC module is

correct.

console:/ # i2cdetect -y 4
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t527-demo:/ # iZ2cdetect -y
8 1 2 3 4 5 6

t527-demo:

8) Then set the address of i2¢ to 0x68 in WirgOP, and click the OPEN button to open

12¢c4
Ideviidod OPEN

Reg: 0x10
READ BYTE

WRITEBYTE 0x10

9) After clicking the OPEN button to open i2C4, the display is as follows:

/dev/i2ze-4 +  0xX68 OPEN

Reg: 0x10

READ BYTE

WRITEBYTE 0x10

pbpen success; i2c channel. /dev/i2c-4, addr: 0x68|

10) Then we will test writing a value to the register of the RTC module, such as writing
0x55 to address Ox1c

www.orangepi.cn 252 www.xunlong.tv


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

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

a. We first set the address of the register that needs to be written to Ox1c

/dev/i2c-4 - 0x68 OPEN

Reg:| Ox1c
READ BYTE \

WRITEBYTE 0x10

open success; i2c channel: /dev/i2c-4, addr: 0x68

b. Then set the value to be written as 0x55
/dev/i2c-4 + 0x68 OPEN
Reg. Ox1c

READ BYTE

WRITE BYTE

open success; i2c channel. /dev/i2c-4, addr. 0x68
c. Then click the WRITE BYTE button to perform the write action

/dev/i2c-4  ~  0Ox68 OPEN

rReg: Ox1c

READ BYTE

WRITE BYTE | 0x55

open success; i2c channel. /dev/i2c-4, addr: 0x68

11) Then click the READ BYTE button to read the value of the Oxlc register. If it

displays 0x55, it means that the i2c read-write test has passed
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/dev/i2e-4 =  0x68 OPEN

Reg: Oxl1c

READ BYTE 0x55

WRITE BYTE 0x55 write success

open success; i2c channel: /dev/i2c-4, addr: 0x68

6. Appendix

6. 1. User Manual Update History

edition Date Update Explanation

v1.0 2024-11-14 Initial version

6. 2. Image update history

Date Update Explanation

2024-11-14 | OrangePi4A T527 Android13 v1.0.0.tar.gz
OrangePi4A_T527 Android13 lcd v1.0.0.tar.gz

Orangepi4a 1.0.0_ubuntu jammy server linux5.15.147.7z
Orangepi4a 1.0.0_debian bookworm_server linux5.15.147.7z
Orangepi4a 1.0.0 ubuntu_jammy desktop gnome linux5.15.147.7z
Orangepi4a 1.0.0_debian_bookworm_desktop gnome linux5.15.147.7z
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