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1. Basic Features of Orange Pi S Plus

1.1. Whatis Orange Pi 5 Plus

Orange Pi 5 Plus adopts Rockchip RK3588 new-generation octa-core 64-bit ARM
processor, specifically quad-core A76 and quad-core AS5S5, using Samsung 8nm LP
process technology, large-core main frequency up to 2.4GHz, integrated ARM Mali-G610
MP4 GPU, embedded with high-performance 3D and 2D image acceleration modules,
built-in Al accelerator NPU with a computing power of up to 6 Tops, optional 4GB, 8GB,
16GB or 32GB memory, with up to 8K display processing capabilities.

Orange Pi 5 Plus introduces quite a lot of interfaces, including 2 HDMI outputs, 1
HDMI input, USB-C/DP interface, M.2 M-key PCle3.0x4, M.2 E-key PCle2.0x1, 2 2.5G
network port, eMMC expansion interface, USB2.0, USB3.0 interface, infrared, earphone,
onboard MIC, speaker, RTC and 40pin expansion pin header, etc. It can be widely used in
high-end tablet, edge computing, artificial intelligence, cloud computing, AR/VR, smart

security, smart home and other fields, covering various AloT industries.

Orange Pi 5 Plus supports Orange Pi OS, the official operating system developed by
Orange Pi. At the same time, it supports Android 12.1, OpenWRT, Debianl1, Debian12,
Ubuntu20.04 and Ubuntu22.04 and other operating systems.

1. 2. Purpose of Orange Pi 5 Plus

We can use it to achieve:

A Linux desktop computer
A Linux web server
Android tablet

Android game console, etc.

Of course, there are more functions. Relying on a strong ecosystem and
a variety of expansion accessories, OPi 5 Plus can help users easily realize
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the delivery from idea to prototype to mass production. It is a maker,
dreamer, amateur The ideal creative platform for enthusiasts.

1. 3. Hardware Specifications of Orange Pi 5 Plus

Hardware Specifications of Orange Pi 5 Plus

Master chip Rockchip RK3588(8nm LP process )

* 8-core 64-bit processor
CPU * 4 Cortex-A76 and 4 Cortex-A55 with independent NEON coprocessor

* Cortex-A76 up to 2.4GHz, Cortex-A55 up to 1.8GHz

* Integrated ARM Mali-G610
GPU * Built-in 3D GPU
* Compatible with OpenGL ES1.1/2.0/3.2, OpenCL 2.2 and Vulkan 1.2

Embedded GPU supports INT4/INT8/INT16/FP16, with computing power up
NPU
to 6 Tops

PMU RK806-1

RAM 4GB/8GB/16GB/32GB optional

* QSPI Nor FLASH: 16MB/32MB
* MicroSD card slot

Storage
* eMMC socket, external eMMC module can be connected

* M.2 2280 slot for NVMe SSD (PCle 3.0 x4)

* 2xUSB3.0
USB * 2x USB2.0

* 1 x Type-C

* 2x HDMI 2.1 output, up to SK@60FPS

* 1 x Type-C (DP 1.4A) output, up to 4K@60FPS
Video
* 1 x HDMI input, up to 4K@60FPS

* 1 x MIPI DSI 4 Lane output, up to 4K@60Hz

TP interface 1 x 6Pin FPC socket

Camera 1 x MIPI CSI 4 Lane
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* 1 x 3.5mm headphone jack audio input/output
* 1 x onboard MIC input

* 2 x HDMI output

Audio
* 1 x HDMI input
* 1 x DP output
* 1 x speaker output (2pin, 1.25mm specification)
Ethernet 2 x PClIe 2.5G Ethernet ports (RTL8125BG )

40pin expansion port Used to expand UART, I12C, SPI, CAN, PWM, GPIO interfaces

PCle M.2 M-KEY PCle 3.0 x 4 lanes, used to connect 2280 NVMe SSD solid state drive

Contains PCle 2.0 x 1/PCM/UART/USB2.0 interface, supports 2230 Wi-Fi6 /BT
PCle M.2 E-KEY

module
Button 1 MaskROM key, 1 RECOVERY key, 1 power on/off key
Powered supply Support Type-C power supply, SV@4A
Infrared receiver 1 x infrared receiver
LED RGB LED three-color indicator light

2pin, 1.25mm specification, used to connect 5V fan, support PWM control switch
Fan interface
and speed

RTC battery interface 2pin, 1.25mm specification, used to power the RTC module

Debugging 3pin debug serial port (UART)
Orangepi OS(Droid). Orangepi OS(Arch). Orangepi OS(OH). Ubuntu20.04.
Supported OS
Ubuntu22.04. Debianll. Debian12. OpenWRT and Android12
Introduction of Appearance Specifications
Product Size 100mm*75mm
Weight 86.5¢g
\Y_d

rangePi™ is a registered trademark of Shenzhen Xunlong Software Co., Ltd.




N

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

1.4. Top view and bottom view of Orange Pi 5 Plus

Top view:

Bottom view:
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1.5. nterface details of Orange Pi 5 Plus

Rockchip RK3588/2.4GHz
(64 bit ARM®PQuad Core CortexA76+Quad Core CortexA55)

2.5G Ethernet *2 HDMI Out HDMI In

Type-C Power port
(5V/4A)

WU el

16MB/32MB
SPI FLASH -

5V Fan -
RTC Connector
(2Pin 1.25mm) —upiey I : : == 40pin
TTL Debug UART ik | 2 Pt R A . ot § expansion header
eMMC interface 2 ; ]
M.2 E-KEY(WiFi & BT) —

- Recovery Button

= Speaker Connector
i} 2GB/4GB/8GB
~ LPDDR4/4X

PMU(RK806-1) —& ¢ =
e — AWST33ATQR

PCle clock

USB3.0 Hub(GL3523) — &= b £58388

M.2 2230
Mounting —
PCB Nut

{— Audio infout

USB3.0 Type-C/DP | Power Button MiC . LED

MaskROM Button 2*UsSB 3.0 IR Receiver

2GB/4GB/8GB LPDDR4/4X
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SD Card slot

M.2 M-Key ; M.2 2280
(NVME PCle x4) Mounting
PCE Nut

RTL8125BG

Touch interface LCD Camera

2. Introduction to the use of the development board

2.1. Prepare the required accessories

1) TF card, a class 10 or above high-speed SanDisk card with a minimum capacity of
16GB (32GB or above is recommended)
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Samisk A &

Samisk
Ultra

1668 M
@A % I

2) TF card reader, used to burn the image into the TF card

3) Display with HDMI interface

¥ 1o e

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

Note, if you want to connect a 4K or 8K display, please make sure that the
HDMI cable supports 4K or 8K video display.
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5) Type-C to HDMI cable, connect the development board to an HDMI monitor or TV
for display through the Type-C interface

6) Type-C to USB adapter, used to connect USB devices such as USB storage devices or
mouse keyboards through the Type-C interface (there are 2 USB3.0 HOST interfaces
and 2 USB2.0 HOST interfaces on the development board, this accessory generally

not used)

l\

N\A

7) 10.1-inch MIPI screen, used to display the system interface of the development board
(this screen is common to OPi5/OPi5B)

—1 ol

_4‘

8) Power adapter, Orange Pi 5 Plus is recommended to use 5V/4A Type-C power supply
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for power supply

There are two Type-C ports that look the same on the development board. The one
next to the network port is the power port, and the other Type-C port has no power
supply function. Please don’t connect it wrong.

There are two Type-C ports that look the same on the development
board, and only this port can supply power.

This Type-C port cannot supply power to the development board.

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

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

9) The mouse and keyboard of the USB interface, as long as the mouse and keyboard of
the standard USB interface are acceptable, the mouse and keyboard can be used to

control the Orange Pi development board
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“__-'rdncie Pi

Smart sleep

Simple and stylish

10) USB camera

WEBCAM Q @ HDFULL

- P
€ g e
N — \
—~—— —
 —————————

11) 5V cooling fan. As shown in the figure below, the development board has an
interface for connecting the cooling fan, and the interface specification is 2pin
1.25mm pitch

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

10
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12) Network cable, used to connect the development board to the Internet

13) The data cable of the Type-C interface, used for burning images, using ADB and other

functions

<

14) Infrared remote control

range pi 5 J

Note that the remote control of the air conditioner or the TV cannot control the
Orange Pi development board. The operating system provided by Orange Pi can

only ensure that the remote control provided by Orange Pi can be used by default.

15) OV13850 camera with 13 million MIPI interface (common with OPi5/OPi5B)

11
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17) M.2 M-KEY 2280 specification NVMe SSD solid state drive, PCle interface
specification is PCle3.0x4

ranxiand
meE

00 -
[sle]
[o]0]
[]s]
Q0
on

18) eMMC expansion module (to be added physical pictures)

The position where the eMMC module is inserted on the development board is

shown in the figure below:

12
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19) RTC battery, the interface is 2pin, 1.25mm pitch

The location of the RTC battery interface on the development board is shown in
the figure below:

20) Horn, the interface is 2pin, 1.25mm pitch

The interface position of the speaker on the development board is shown in the
figure below:

13
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Rackchia

21) Matching shell (pictures and assembly methods to be added)
22)3.3V USB to TTL module and DuPont line, when using serial port debugging
function, need USB to TTL module and DuPont line to connect the development

board and computer

23) Personal computer with Ubuntu and Windows operating systems installed

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

2 Windows PC For burning Android and Linux images

2.2. Download the image of the development board and

related materials

1) The website for downloading the English version of materials is:

http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-plus.html

14
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Orange Pi 5 Plus

Downloads

Ve o °
@mw[ﬂ .t?.'

OpenWRT mage

range Pi OS{Arch] Orange P OS(Dr
Debian Image Android image Andreid Sourcs Code Linux Source code

2) The information mainly includes
a. User Manual and Schematic: Saved on Google Cloud Disk
b. Official tools: mainly include the software that needs to be used during the use
of the development board
Android source code: saved on Google Cloud Disk
Linux source code: saved on Github
OpenWRT source code: saved on Github
Android image: saved on Google Cloud Disk
Ubuntu image: saved on Google Cloud Disk

= m o m oo o/ o

Debian image: saved on Google Cloud Disk

Orange Pi OS image: saved on Google Cloud Disk

o e

j. OpenWRT image: saved on Google Cloud Disk

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

Windows PC

Note that the Linux image mentioned here specifically refers to the image
of Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

15
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2.3. 1. How to use balenaEtcher to burn Linux image

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

the image file of the operating system. The size is generally above 2GB.

Note, if you download the OpenWRT image, you will see the following two
types of images in the download link of the OpenWRT image, please download
the image file in the ”TF card, eMMC and NVME SSD boot image” folder.

BB TFcard, eMMC and NVME S5D boot image

B3 SPIFlash boot image

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

download address is:

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

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

jump to the place where the software is downloaded

16
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‘ bolena More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

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

&

Select image

6) Then you can choose to download the Portable version of balenaEtcher software. The

Portable version does not need to be installed, and you can use it by double-clicking to

open 1t
ASSET 0s ARCH
ETCHER FOR WINDOWS {X86]|X64) {INSTALLER) WINDOWS X86[X64  Download
| ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS XB86|X64 Downloacll
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 X64 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX %86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

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

to open it. The balenaEtcher interface after opening is shown in the figure below:

17
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Etcher

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

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

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

User did not grant permission.

Please select balenaEtcher, right-click, and select Run as administrator.

Open
Troubleshoot compatibility

Open file location
_

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

18
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Etcher

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

9) The interface displayed in the process of burning the Linux image by balenaEtcher is
shown in the figure below, and the progress bar displays purple, indicating that the Linux

image is being burned into the TF card.

© Etcher — 48% Flashing...

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

using RPiPlay to enable screen

Flashing...

Get started

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

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

balenaEtcher is verifying the burnt image.

19
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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 as shown in the
figure below. If the green indicator icon is displayed, it means that the image burning is
successful. At this time, you can exit balenaEtcher, and then pull out the TF card and

insert it into the TF card slot of the development board.

* Etcher

&9 balenaEicher

Flash Complete!

1
¥

We hope you enjoyed
using Etcher!

Share on Twitter

20
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2. 3. 2. How to use RKDevTool to burn Linux image to TF card

1) First, you need to prepare a data cable with a good quality Type-C interface

2) You also need to prepare a 16GB or larger TF card. 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

3) Then insert the TF card into the card slot of the development board

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

BB Android APPs

B8 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

21
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I3 MiniLoader - what is needed for burning Linux images

4l

RKDevTool Release v3.15.zip &%

DriverAssitant_v5.12.zip &%

4

Note that the ""MiniLoader-things needed to burn the Linux image' folder is

hereinafter referred to as the MiniLoader folder.

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

the image file of the operating system , the size is generally more than 2GB

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPiFlash boot image

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

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

s

= EMBE = e
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
| config 2014/6/3 15:38 1KB
&% Driverlnstall 2022/2/28 14:11 491 KB
= Readme 2018/1/31 17:44 1KB
| revison 2022/2/28 14:14 1KB

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

22
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follows

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe ﬂj

T,

HEE

8) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

s

EFR B =H i

bin 2022/12/1 1507 =

Language 2022/12/1 15:07 =
| | config.cfg 202273723 211 CFG 34 7 KB
4| config 2021/11/30 11:04 EEeE 2 KB
=] revision 2022/5/27 9:09 AR 3KB
.+ RKDevTool 2022/5/27 9:06 WEEE 1,212 KB
|5 FTETEHERS v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

9) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left
corner will prompt "No device found"

23
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| BEHTETE 15 = <

THER FEEH SEME

]
| 77i% | it [E=S | B2 .|

ESNI= @ |..|
T mmmemn Lede
R 0x00000000 | Earamster
Elln 00000000 Thoot
(4 |7 0x00000000 | trust
5 | 000000000 Mizo
6 |[C 0x00000000 | Resoures
] 0x00000000 Hernel
8 ] 000000000 Baot
Elm 000000000 | Becovery
10 [T 000000000 Systen
[ [T 0=00000000 Backup
Loader: T T REAEE G
Clagmiiatnts
BAT BB >

10) Then start burning the Linux image to the TF card

a.

.

First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below
L o - EH:. -2 :'-

~Type-C

Make sure the development board is not connected to the Type-C power supply
Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the

figure below:

Finally, connect the power supply of the Type-C interface to the development
board, and power on, and then release the MaskROM button. The location of the

Type-C power interface is as follows:

(U

If the previous steps are successful, the development board will enter the

24
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MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ I
|+ [ Ol b [&= @@ |..|
C0 0 lmeomnt - Lesde
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
8 O 000000000 trust
5 |[C 000000000 Mise
s [T 000000000 Resource
EEEN ] 000000000 Kernel
1z |[C 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
un | 000000000 Backup
Loader: i ik
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
« BRITATE v2.96 = X
THESR FHREF SHmE
| |
%Lgi i - R S - S R
20 [ 000000000 | Parameter
2 O 0500000000 Uboot
|4 |C 000000000 trust
S m| 000000000 Mizc
6 [T 0500000000 | Resourse
[ 0500000000 Kernel
|5 |IC 00000000 oot
a |[C 000000000 Recovery
w | | 0x00000000 | System
lu [T | 0x00000000 | Backup _.\\\
_ _ _ Place the mouse cursor in this area
Loader T Y wETES A
Clsghistnts
| £ B MASKROMBE # EEE A =

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up

V BRI ETR v3.15 = x
THES FEEE SR
[ I
+ | O|7epg et &= @ | .|
CL e Ledw
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
Elini 0500000000 trust 2
55| [J 000000000 Misc i
s [T 0x00000000 | Resowrce IR
N | 0x00000000 Kernel | EEET
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
(1 [T | 00000000 Backup | SHEE
SHES
Leeder: | i i wEsER || A=
Clagsists
| KB4 MASKROMEE #- e ]

h. Then select the import configuration option

25
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| BESEFS TR .15 = x
THER FHEER SR
[ I
%F‘;Eﬁihﬂii | &x g .|
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
[« |[TT] 0200000000 | trust
5 || 0=00000000 | Mise
la LT 0Z00000000. [ Rusdimey
EX i O=00000000 | el
Elisl 200000000 | Bosk
sl 0=00000000 | Recovery
do ] 0500000000 | System
u [T 0200000000 | Backup
Ineier. [ mir || oww || wEsEx | @R
LlsgmliEthtsS
| S Bl - MASKROM B 45 3-1 MASERON ~|

i.  Then select the rk3588 linux_tfcard.cfg configuration file in the MiniL.oader
folder downloaded earlier, and click Open

- X
TEe | 7 %
. 1 ||« orangepi » |MiniLoader sERlinu@ R EERRE | v | ® || £ i MiniLoader#Btinux..
|R oy R EE~- M @
O e i [ rk3s88_linux_emme.cfg
PonE [ k3588 linux peie.cfg
| | rk3588 linux tfcard.cfg
¥ =
bEs
B =3
e AR (C)
Loader o oo e Y
STEEN): | k3588 linux theard.cfg | [Confighiatca) =
\ L
j. Then click OK
- X

THAR HEEE SHEME

2 |[[¥|sp 0x00000000 Tinwe C:\Users\Adnini strator\Desktoph

RKDevTool X

o SNEERT. /

o Lo || owm | wepEe | &=
mEC S
\ 4Bl — 4~ MASKROM B £ S L El

k. Then click the position shown in the figure below
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THER FEEE SEmi

= X
I ! /
ERNNCHE: SN ST -3 L
I [Cationongo
2 |[¥[sn | 0x00000000 | limex

C:\UsershAdmini stratoriDesktopl. .. |

Loader

AT

1M

wEAER

3-1 MASEROM w
1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click to open
'V' : Lo .
%
| « v o « orangepi »lMiniLoaderrﬁLinuxﬁ@x?;—?FﬁﬂﬁﬂEﬁI v o ? E MiniLoader-£5Linux...
# IS
Wﬁ% R - M @
2 |1
= e i
b ELE H rk3588_linux_emmc.cfg
k3588 linux_pcie.cfg
’; ia | ] rk3588 linux tfcard.cfg
K [2] rkspi_loader
3T
=4
i
i FIBRE ()
Loader o e AT—sEE e
ST (N): | MiniLoaderallbin ~| [all ey v
|— | FI7FO) | [ =
m. Then click the position shown in the figure below
. ESHFFETE v3.15 ®
THER FEEE SR
[ I '
CRCIE: R ST T e /
o mara  O
2 |7 |sD 000000000 | limax | Co\Vsevs\hdministrateriDesktoph. ..
Loader Ver:1.11 #AT i BEAER BE
mELTE ]
| #2 B/~ MASKROM B % <HL s £
n.

Cligstaitits

He B -A-MASKROM L 7

b

Then select the path of the linux image you want to burn, and click Open

Before burning the image, it is recommended to rename the linux image to be H
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burned to orangepi.img or other shorter names, so that you can see the percentage

value of the burning progress when burning the image.

w
X
| € . » WE3EE > =M@ > orangepi » v O O IE orangepi REE
% |0
ng mn - R B O @
2 |
| = pEE 4 MiniLoader BERLinu S SEAZIRER
5 EC || orangepi
Loader
SHEN): [orangep | [l Fiey -
| | FF(0) || [
0. Then please check the option to force writing by address

| EEEFETE V5 = -
THER FOEE S

|

4 | O 75fk [t &= @@ .|

[l [DA0OI0000 | Toader | C:\Userstlecllesktoplndroidfl .
1z |[ =D | 000000000 Liru C:\Users\lee\Desktoplorangepite. .. |
Loader ver:1.11 | {hd3 14 EEAEE | A
Bl ey

| 42 Bl —/4~MASKROM ¥ 4% 31 -MASKRIM v|

p. Then click the execute button to start burning the linux image to the tf card of

the development board

THER AEENE S8

|
%_E U T S - S O
L | Lesder O sersilecilesktoptindroidfil .

2 |[¥ s 0x00000000 Tirae C:YUsersileeiDesktop'orangepi o

o || mEsEs | e

Loader Ver:1.11

BHHEMHE

| KB - ~MASKROMPE % S-L SRR bl
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q- The log displayed after burning the linux image is shown in the figure below

« BOETATR v3.15

THES AREE SHmE

& O % it
i 0<000000

2 |V s 000000000

Loader Ver:1.11

RIS

BAT R B

£
Losder

Liruz

1

Fi'se

Desktcplormpepitorsngepi Winil

Tesktop'or angepi tor angepi horang, .. |

BEIEE BE

B X

& T
M E R
it el
SRR
SAEPFLashInfolidl

FEEIFLashInfoffiT

EFIEIR

& IR

TEIIBF

T#iIDBRLTH

i MaskronTHE

ZiiMaskronfil

MitEEFiE
ooy

[ tmriesi

P ooy
ETE T4} orangepi. .
TR,

(100%)

r. After burning the linux image to the TF card, the linux system will start

automatically.

2.3. 3.

How to use Win32Diskimager to burn Linux image

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) Then format the TF card
a. SD Card Formatter can be used to format the TF card. The download link is

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

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

c. IfonlyaTF card is inserted into the computer, the drive letter of the TF card will

be displayed in the "Select card" column. If multiple USB storage devices are

inserted into the computer, you can select the corresponding drive letter of the

TF card through the drop-down box
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B 5D Card Formatter X
File Help
Select card
F:\ v
Refresh

Card information

Type SDHC s-)
Capadity 14.84G8
Formatting options

(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

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

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

SD Card Formatter

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

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

e. After formatting the TF card, the message shown in the figure below will pop up,
click OK
SD Card Formatter x

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Veolume label:

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

the image file of the operating system. The size is generally more than 2GB
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Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TF card, eMMC and NVME SSD boot image

B3 SPIFlash boot image

5) Use Win32Diskimager to burn the Linux image to the TF card
a. The download page of Win32Diskimager is

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

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

¢) Finally click "Write" to start burning

%y Wind) BESGTH - 10 - o x
e i

[ == |
e \ f

x = =N N

Select the image file  38lect the TF card

Ll ismeamaE

fiFER

Start burping image

EHEENE. .

c. After the image writing is completed, click the "Exit" button to exit, and then you

can pull out the TF card and insert it into the development board to start
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2.4. Method of burning Linux image to TF card based on

Ubuntu PC

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page, and the Ubuntu PC refers to

the personal computer with the Ubuntu system installed.

1) First prepare a 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 balenaEtcher software, the download address is

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

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

jump to the place where the software is downloaded

P
? boler\a 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.

&

Select image

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

ASSET os ARCH
ETCHER FOR WINDOWS (X86|X64) [INSTALLER) WINDOWS x86|X64  Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86|X64  Download

ETCHER FOR WINDOWS {LEGACY 32 BIT) (X&8G|X64) (PORTABLE) WINDOWS X&6|X64  Download

ETCHER FOR MACOS MACOS XE4 Download
I ETCHER FOR LINUX X684 (64-BIT) (APPIMAGE) LINUX H64 Download |
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX XBE Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages? #, 0SS hosting by doudsmith

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

the image file of the operating system. The size is generally more than 2GB

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

test@test:~$ 7z x orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
test@test:~$ Is orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.*
orangepiSplus 1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.sha  # checksum file

orangepiSplus 1.0.0_debian bullseye desktop xfce linux5.10.160.img  # mirror file

If you download the OpenWRT image, the compressed package ends with gz, and the

decompression command is as follows:

test@test:~$ gunzip openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img.gz
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test@test:~$ Is openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img

openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img  # mirror file

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

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

orangepiSplus 1.0.0 debian bullseye desktop xfce linux5.10.160.img: OK

If you download the OpenWRT image, you need to verify the compressed package,

do not decompress it and then verify it

test@test:~$ sha256sum -c openwrt-aarch64-opiSplus-23.04-linux-5.10.110-ext4.img.gz.sha

openwrt-aarch64-opiSplus-23.04-linux-5.10.110-ext4.img.gz: OK

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

balenaEtcher is opened is shown in the figure below

& balenaEtcher

o

B Flash from file

& Flash from URL

1B clone drive

9) The specific steps to use balenaEtcher to burn the Linux image are as follows
a. First select the path of the Linux image file to be burned

b. Then select the drive letter of the TF card

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

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

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

Etcher = 50% Flashing...

&9 balenaEicher

©O — A

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

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

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

&

' balenaEicher

©O — A

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

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

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

Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena
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2.5. How to burn Linux image to eMMC

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

2.5.1.  How to use RKDevTool to burn Linux image into eMMC

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

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

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

the development board are as follows:

2) Itis also necessary to prepare a data cable with a good quality Type-C interface
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3) Then download Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool Release v2.96.zipRKDevTool Release v3.15.zip from the
Orange Pi data download page, please make sure that the version of the downloaded
RKDevTool tool is v2.96.
a. On the download page of Orange Pi, first select the official tool, and then enter
the following folder

B3 Android APPs

B Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

L ITTTTT

B3 MiniLoader - what is needed for burning Linux images

4l

RKDevTool_Release v3.15.zip A%

5 DriverAssitant_v5.12.zip &%

Note that the ""MiniLoader-things needed to burn the Linux image' folder is

hereinafter referred to as the MiniLoader folder.

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

the image file of the operating system , the size is generally more than 2GB

H Note, if you download the OpenWRT image, you will see the following two types H
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of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

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

find the DriverInstall.exeexecutable file in the decompressed folder and open it

o~

Fuh
ADBDriver
bin
Driver

5] config

|=| Readme

1 wvo
8 =

1KB

1KB

|2 revison

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

a. Click the "Driver Installation" button

© BSHIEHENTE v5.12 X

wa | YEEhEI ‘
TIRINENRNnnnnnnmnm

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

Diriverinstall =

EEhE

SRR

1 (i

7) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
= ) EHEE == b
bin

Language

02271211

[7] config.cfg
=] config

= revision

% RKDevTool

1% FFETEERNE V10

KB
KB

{ IR % R S B ™ T i~

o O O O O O

%]

450 KB

8) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left
corner will prompt "No device found"

\ BERFFETER v31s = x

THES HEE SETm

L e
r I

| Farameter
0x00000000 | Voot

0x00000000 trust

0x00000000
000000000
000000000
0200000000
000000000
000000000 System
0x00000000 Backup

) PP P O P P PR PP P

e e e

Loader thaT S HEDER =
[WE: 5 e

BedT R Bl vt i

9) Then start burning the Linux image into eMMC
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below
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~Type-C
b. Make sure that the development board is not inserted into the TF card and not
connected to the power supply
c. Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the
figure below:

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

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

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ I
|+ [ Ok (&= (@@ .|
C0 0 lmeomnt - Lesde
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
i [hel0000000 trust
50| [J 000000000 Mise
s [T 000000000 Resource
EEEN ] 000000000 Kernel
1z |[C 000000000 oo
9 |C 000000000 Eecover:
1w 000000000 System
e 000000000 Backup
Loader: iz i
[WE: =
I 1
| | 84 MASKROME: % | o s B

f.  Then place the mouse cursor in the area below
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- X
| |
I_ﬁ_f_D_\_Efﬁ_uﬂ_i.i._\_%% @E .|
. . [ ——— )
1z |[[C 000000000 | Parameter
[58 [J 0200000000 Wboot
¢ [T 000000000 trust
=] 000000000 Misc
s |[C 000000000 Eesource
RN 000000000 Kernel
s | 0200000000 Bost \
s T OxCO000000 | Recovary L Place the mouse cursor
o | 000000000 System £
ju [T 000000000 Backup over thIS area
Loadar: [ min || mm | eRsEm S
Clagizint s
| J W "MASKROM 45 = e

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up

V BEEITE TR v3.15

x
THER PR SETE
[ I
KRN =RE T TS 71 I
(=]

20T 000000000 | Parameter

B =] 0500000000 Uboot

T i 0000000 trust 3

5 [T | | 0xD0000000 | Miso 2

s | | 0x00000000 | Resourae IR

il | 000000000 | Kernel AT

s |[C 000000000 Foot e

Ells 0x00000000 | Eecovery

1w 0300000000 System T

(1L | [T 000000000 Backup BAEE

SHEE
Loader: | thiT |t | REHEER B
[BE-2 T sy
‘ ﬁﬂ(’.'—’i\MASKROH'&—ﬁ |31 MASEROM vl
h. Then select the import configuration option
| BESEFS TR .15 = x

THER FHEER SR
[ I
%E,\Eﬁjiﬁm &7 B L]
r
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
e || 0200000000 | Resowrecs
il 0500000000 | Hernel
Bl 0=00000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u [T 0200000000 | Backup
Loader: | AT | BEAEE =
LlsgmliEthtsS
| S Bl - MASKROM B 45 31 MASERON “

i.  Then select the rk3588 linux_emmc.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open
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jw. TR TE v3.15 X
| 3R aF x &

o v > IEERE » =@ > orangepi sIMiniLuaderrﬁiLinuxﬁmﬁﬁmﬁﬁl <] 2 IE MiniLoader-22Linux...
me  FEwes BB m @
i
T [ rk3588 linux peie.cfg
| rk3588_linux_tfcard.cfg
STEEEN: | k3588 linux_emme.cfg v| ConfigFile(".cfg) |
i s
j. Then click OK
j TR TE X
THIER FOEE S
|
E_‘uﬁﬁ_\m_\i | iz Gl
v
ENicaE 0200000000 Linux C:\Uzersihdministrator\Deshtoph... |
RKDevTool x
o SNBSS /
Loadsr Ver:1.11 | 4T 1T REARE | | B=
Dl
| J& BL— ~MASKROM ¢ - s L o]
k. Then click the position shown in the figure below
| ESAFTETE V.15 =
THAR FAEE ST
[
%ﬂfﬁfi\iﬂﬂibzi
v
2

=

000000000 Linux

Loader Yer:1.11 ihiT

[BE- G S

14

|
| Bife

C:\Uzersiadmini stratoriDesktopl.

pEhER | |

RBL -A-MASKROME: %

2-2 MASEROM

e

and then click to open

Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
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VI x

4 1> BEE > SE > orangepi > [Minloader BERLnum e EEREASE| v o O % MiniLoader-ERLinux..
Em v FEE BB~ M @
o el * |7 MiniLoaderallbin
ErE ] T Trk2588 linuxemme.cfg

B ‘J: rk3588_linux_pcie.cfg

: [ rk3s588_linux_tfeard.cfg
3 5] rkspi_loader
+ 5

b ER

W =a

e FHIERE (C)

e AmeEs e

oz | <] [ai Eiegy -

v

m. Then click the position shown in the figure below

| BECHFETE 15

= X
THER ASEE e

=R = /

(e [
2 v | Emc 0x00000000 linux C:\Users\Administrator\Desktopl,
Loader Ver:1.11 AT i IEESRE -
Clsgiliztis
Ziﬂﬂ "FHASKRUM&?& 22 MASKROM ~

n. . Then select the path of the linux image you want to burn, and click Open

Before burning the image, it is recommended to rename the linux image to be
burned to orangepi.img or other shorter names, so that you can see the percentage
value of the burning progress when burning the image.
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= b4
X
« . 4 > UWHEERE > =M > orangepi » v O K T orangepi FEE
=
I mn-  sEwes B O @
2 ¥
= R 4 MiniLoader BERLinu S SEAZIRER
|| orangepi
Loader o
SHEN): [orangep | [alFlern -
| | Hﬁ@)lr: mE |
0. Then please check the option to force writing by address
| EEETETE V315 - w
THIER FEEE SHR
[ I
%uﬁﬁ BT | 2 | Fiz [
'z | [v EmC 000000000 linu C:\Usersilee!Desktophorangepito
EE =
Losder Va1t | T g0 | | BEAEE || @z |
e ]
| Bl MASKROM Bt % 22 MASERM .

p. Then click the execute button to start burning the linux image to the eMMC of
the development board

THER FEEE S
[ \
# | O|fri |t & [

z | mmc 0=00000000 lims | C:iliserstlectDeshtoptorangepito. ..

Loader Ver:1.11

3 hlE S

| Sz Bl AMASKROMBE 45 s BltE ]

q- The log displayed after burning the linux image is shown in the figure below
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vy TRRFETE v315 - bq
THER FAEEE SR TR
T #iBootAiIh
. = v i Maskron T
L; -;';rE'f_ k3 :J:iﬁf.@flt - E} - ._:j’;,é’%‘fi R - EaskronsiL

MiisE
iR PRIy
TR
BAGT AR
FEARFlashInf o FF 5
FEIFLashInf oI
B
JEFIDERTN
TERIBI %S

T EAIDERITN
FifMaskron s
i askronflilh
MiREE

'3 \seua b1 TTAD: hora..
2 | | moc 030000... | linuz | C:\Users\Bhl7TiDesktopiora..

iSRRI
Loader Ver:1.11 it ‘ S WESEFR AT H A R e
ST TS T Soramzert. -
BaitS EFET# oxangepi. .. (1008)

THmm

B R *

r. After burning the linux image into the eMMC, the linux system will start

automatically.

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

2.5. 2. Using the dd command to burn the Linux image into eMMC

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch

downloaded from the Orange Pi data download page.

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

the development board are as follows:
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2) Using the dd command to burn the linux image to eMMC needs to be done with a TF
card, so first you need to burn the linux image to the TF card, and then use the TF card to
start the development board to enter the linux system. For the method of burning the
Linux image to the TF card, please refer to the instructions in the two sections of the
method of burning the Linux image to the TF card based on the Windows PC and
the method of burning the Linux image to the TF card based on the Ubuntu PC.

3) After using the TF card to start the linux system, we first upload the decompressed
linux image file (Debian, Ubuntu image or OPi Arch image downloaded from the official
website) to the TF card. For the method of uploading the linux image file to the
development board, please refer to the description in the section of the method of

uploading files to the development board Linux system.

4) After uploading the image to the linux system of the development board, we enter the
storage path of the image file in the command line of the linux system of the development
board. For example, I store the linux image of the development board in the
/home/orangepi/Desktop  directory Download it, and then enter the
/home/orangepi/Desktop directory to see the uploaded image file.

orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s
OrangepiSplus_x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the command line of the development board linux system?

1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.

2. Use ssh to remotely log in to the Linux system, please refer to the instructions in
the section of SSH remote login to the development board.

3. If a display screen such as HDMI or LCD is connected, you can open a command
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H line terminal on the desktop. H

5) Next, we first use the following command to confirm the device node of eMMC

orangepi@orangepi:~/Desktop$ Is /dev/mmceblk*boot0 | cut -c1-12
dev/mmcblk1

6) Then we can use the dd command to clear the eMMC. Note that after the of=

parameter, please fill in the output result of the above command

orangepi@orangepi:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/mmcblk1 count=1000 status=progress

orangepi@orangepi:~/Desktop$ sudo sync

7) Then you can use the dd command to burn the linux image of the development board
into the eMMC
a. In the following command, the if= parameter is followed by the full path where
the linux image is stored + the name of the Linux image (such as the name of
/home/orangepi/Desktop/Linux image). Because we have entered the path of
the linux image above, we only need to fill in the name of the Linux image.
b. Please do not copy the linux image name in the following command, but replace
it with the actual image name (because the version number of the image may be
updated).

sudo dd bs=1M if=OrangepiSplus_x.x.x_debian_bullseye_desktop_xfce_linux5.10.160.img of=/dev/mmcblk1 status=progress

sudo sync

Note, if you upload a .7z or .xz linux image compressed file, please remember to

decompress it before using the dd command to burn.

The detailed description of all parameters of the dd command and more usage

can be viewed by executing the man dd command in the linux system.

8) After successfully burning the linux image of the development board to the eMMC,
you can use the poweroff command to shut down. Then please pull out the TF card, and
then short press the power button to turn on, and then the linux system in the eMMC will
be started.
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2.6. How to burn Linux image to SPIFlash+NVMe SSD

Note that the Linux image mentioned here specifically refers to the image
of Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

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

2.6.1. The method of using the dd command to burn

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board

shown in the figure below, and fix it

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

no other settings are required before starting the programming

4) Burning the linux image to SPIFlash+NVMe SSD needs to be done with a TF card, so
first you need to burn the linux image to the TF card, and then use the TF card to start the
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development board to enter the linux system. For the method of burning the Linux image
to the TF card, please refer to the instructions in the two sections of the method of
burning the Linux image to the TF card based on the Windows PC and the method
of burning the Linux image to the TF card based on the Ubuntu PC

5) After using the TF card to start the Linux system, we first burn the u-boot image into
the SPI Flash
a. Run nand-sata-install first, ordinary users remember to add sudo

permission.

orangepi@orangepi:~$ sudo nand-sata-install
b. Then select 7 Install/Update ther bootloader on SPI Flash

Choose an option:

Current root: UUID=Badee745-66b0-402f-866f-08a2ccO03ca8b

< K S <Cancel>

c. Then select <Yes>

eMMC and USB Orange Pi installer v1.0.0

m m MM  mmmmm MM M mmmmm Mmoo m mmm
# # # e # "# #"'m # # #'m # m"

; # # #Hmmmm" # #m # = # #m # # mm
#HE " #mmdt # "m# # # i # ##4# #
# # # # # "# ## mm#Fmm # #H "mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock®. Continue?
It will take up to a few minutes.

Iml <MNo >

d. Then please wait patiently for the burning to complete. After the burning is
completed, the display will be as follows (a Done will be displayed in the lower

left corner):
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eMMC and USB Orange Pi installer v1.0.0

m m MM mmmOm mm mmmmmmn

# # £ # O # R #'m # #

RYE # # # #mmmm" # #m # #

###E #om#E # m# ## # 3
# # ## " #  ## mm#mm #  #H "mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock@. Continue?
It will take up to a few minutes.

orangepi@orangepi:~$ I

There is no nand-sata-install script in OPi OS Arch system, please use the
following command to mirror u-boot to SPI Flash:

[orangepi@orangepi ~|$ sudo dd if=/boot/rkspi_loader.img of=/dev/mtdblock0

6) Then upload the linux image file (Debian, Ubuntu or OpenWRT image downloaded
from the official website) to the TF card. For the method of uploading the linux image
file to the development board, please refer to the description in the section of the

method of uploading files to the development board Linux system.

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

BB TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

7) After uploading the image to the linux system of the development board, we enter the
storage path of the image file in the command line of the linux system of the development
board. For example, I store the linux image of the development board in the
/home/orangepi/Desktop  directory = Download it, and then enter the
/home/orangepi/Desktop directory to see the uploaded image file.

orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s

orangepiSplus_x.x.x debian bullseye desktop xfce linux5.10.160.img
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How to enter the command line of the development board linux system?

4. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.

5. Use ssh to remotely log in to the Linux system, please refer to the instructions in
the section of SSH remote login to the development board.

6. If HDMI, LCD and other display screens are connected, you can open a

command line terminal on the desktop.

8) Next, let's confirm that the NVMe SSD has been recognized by the development
board's linux. If the NVMe SSD is recognized normally, use the sudo fdisk -1 command

to see nvme-related information

orangepi@orangepi:~/Desktop$ sudo fdisk -1 | grep "nvmeOn1"
Disk /dev/nvmeOnl: 1.86 TiB, 2048408248320 bytes, 4000797360 sectors

Use the Ispci command to see an NVMe-related PCI device

orangepi@orangepi:~$ Ispci
0000:00:00.0 PCI bridge: Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0000:01:00.0 Non-Volatile memory controller: SK hynix BC501 NVMe Solid State Drive

9) Then we can use the dd command to clear the NVMe SSD (optional)

orangepi@orangepiSplus:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/nvmeOn1 count=2000 status=progress

orangepi@orangepiSplus:~/Desktop$ sudo sync

10) Then you can use the dd command to burn the linux image of the development board
to the NVMe SSD
a. In the following command, the if= parameter is followed by the full path where
the linux image is stored + the name of the Linux image (such as the name of
/home/orangepi/Desktop/Linux image). Because we have entered the path of
the linux image above, we only need to fill in the name of the Linux image.
b. Please do not copy the linux image name in the following command, but replace
it with the actual image name (because the version number of the image may be
updated).

sudo dd bs=1M if=orangepiSplus_x.x.x_debian_bullseye_ desktop_xfce linux5.10.160.img of=/dev/nvmeOn1 status=progress
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sudo sync

Note, if youuploada. 7z or . xz or . gz linux image compressed file, please

remember to decompress it before using the dd command to burn.

The detailed description of all parameters of the dd command and more

usage can be viewed by executing the man dd command in the linux system.

11) After successfully burning the linux image of the development board to the NVMe
SSD, you can use the poweroff command to shut down. Then please pull out the TF card,
and then short press the power button to turn on, then the linux system in
SPIFlash+NVMe SSD will be started.

2. 6. 2. How to use balenaEtcher software to program

Please do not use this method for OPi OS Arch system and OpenWRT system.

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board

shown in the figure below, and fix it

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

no other settings are required before starting the programming
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4) Burning the linux image to SPIFlash+NVMe SSD needs to be done with a TF card, so
first you need to burn the linux image to the TF card, and then use the TF card to start the
development board to enter the linux system. For the method of burning the Linux image
to the TF card, please refer to the instructions in the two sections of the method of
burning the Linux image to the TF card based on the Windows PC and the method
of burning the Linux image to the TF card based on the Ubuntu PC.

5) After booting into the linux system in the TF card, please confirm that the NVMe SSD
has been recognized by the linux system of the development board. If the NVMe SSD is

recognized normally, use the sudo fdisk -lcommand to see nvme-related information

orangepi@orangepi:~/Desktop$ sudo fdisk -1 | grep "nvmeOn1"
Disk /dev/nvmeOnl: 1.86 TiB, 2048408248320 bytes, 4000797360 sectors

Use the Ispci command to see an NVMe-related PCI device

orangepi@orangepi:~$ Ispci
0000:00:00.0 PCI bridge: Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0000:01:00.0 Non-Volatile memory controller: SK hynix BC501 NVMe Solid State Drive

6) The balenaEtcher has been pre-installed in the linux image, and the opening method is

as follows:
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@ Run Program...
Terminal Emulator
B File Manager

£ Mail Reader
@ web Browser

@ Application Finder

$ Graphics F Bulk Rename
& Feitx
& feitx-qimpanel-configtool

8 Fonts

@ Midnight Commander

@ Midnight Commander editor

< Help
@ 1nternet
B multimedia
W office
) System
® Log Out

= Mousepad

¢ xarchiver

W screenshot
@ Terminator
¥ Thunar File Manager =

If it is not pre-installed, for how to download and install the arm64 version of
balenaEtcher, please refer to the instructions in the section on how to download and

install the arm64 version of balenaEtcher.

7) The interface after opening balenaEtcher is as follows:

balenaEtrcher

&¢ balenakiche

o

B Flash from file

8) The method of using balenaEtcher to burn u-boot to the SPI Flash of the development
board is as follows:
a. First clickFlash from file
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balenakEtcher

fj balenaEicher

B Flash from file

& Flash from URL

I8 Clone drive

b. Then enter the /usr/lib/linux-u-boot-legacy-orangepiSplus 1.x.x armé64
directory, select rkspi_loader.img, and click Opento open

::'—ﬁ\pphcdlltl!‘l:s i linux-u-boot-legacy-ora...

linux-u-boot-legacy-orangepisplus_1.0.0_arme4

File Edit View Go Help

< > e 0 I -fusr.ﬂlhﬂ-nux-u-boot-laqacy-armgepﬁplus_l.c.0_arm54.fI

Places g
@) computer e
orangepi vk
@ Desktop idbloaderimg | rkspi_loaderimg u-boot.ith
= Trash
-

* Documents
2

‘Muslc

c.  The interface after opening rkspi_loader.img is as follows:

balenaEtcher

." balenaEicher

rkspi_loader.img Select target

d. Then click Select target

balenaEtcher

i" balenaEicher

rkspi_loader.img Select target
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e. Then click Show 2 hidden to open more options for storage devices

"’ balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB /dev/mmcblkl Source drive

f.

balenaktcher

Select target s

' Name Size Location

(opi_boot, opi_root) 159GB fdev/mmcblkl Source drive

| 16.8M8 /dev/mtdblockd  System drive

Fanxiang SS00PR...boot,

A _ 2,05TB ‘dev/nvmeOnl System drive
opi_root)

Cancel

g. Then click Flash

balenaEtcher

.” balenakicher

rkspi_loader.img

h.  Then click Yes, I’m sure
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1.

j.

balenaktcher

@ balenakicher

You are about to erase your computer's drives

System drive

Are you sure you want to flash your system drive?

Yes, I'm sure

Then enter the password orangepi of the development board linux system, and it
will start burning the u-boot image into the SPI Flash

balenaEtcher - Starting...

.” balenaEtcher

o rkspi_loader,img

Authentication is needed to run "/bin/bash’ as the super user

ting to perform an action that requires privileges
0 form this action

The display of the burning process is as follows:
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balenakEtcher - 43% Flashing...

f’ balenaEicher

° rkspi_loader.img

. Untitled Device

f edt-offline_aarch64

Flashing...

Get started

i'j balenaEicher

Flash Complete!

i Want to try more projects like the one you just saw?

Ijl‘ Go to balenaHub
Flash another - :

9) The method of burning the linux system in the TF card to the NVMe SSD (this
method is equivalent to cloning the system in the TF card to the NVMe SSD)
a. First click Clone drive

balenaktcher

.” balenaEicher

i

B Flash from file

& Flash from URL

8 Clone drive
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b. Then select the device name of the TF card /dev/mmecblk1

balenaktcher

ﬁ balenaEtcher

Select source 31

Name Location

| 0 (opi_boot, opi_roat) Jdev/mmcblkl Source drive

- (D

c. The interface after opening the TF card is as follows:

] balenaEtcher

balenaEtcher Edit View Window Help
."balenaEmv.—J ¢ e

© — A

(opi_boaot, opi_root) Select target

d. Then click Select target

balenaEtcher

." balenaEicher

rkspi_loader.img Select target

e. Then click Show 2 hidden Option to open more storage devices
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"’ balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB /dev/mmcblkl Source drive

f.

balenaktcher

Select target s

‘ Name Location
(opi_boot, opi_root) /dev/mmcblkl Source drive

/dev/mtdblock0 Too small

. Fanxiang S500PR...boot,

£ - J/dev/nvmeOnl System drive
opi_root)

( 3\
Cancel |
J

X

A

g. Then click Flash

balenaktcher

.” balenaEicher

(opi_boot, opi_root) 4\ Fanxiang ...opi_root)

h. Then click Yes, I’m sure
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balenaEtcher

ﬁ balenaEtcher

You are about to erase your computer's drives

Fanxiang 5500...ot, opi_root) 2.05TB  system drive

Are you sure you want to flash your system drive?

Yes, I'm sure

Then enter the password orangepi of the linux system on the development board,

and it will start burning the linux image to the SSD

balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)

ian...i_root)

P} Details

The display of the burning process is as follows:

f' balenaEicher

© (opi_bo...i_root)
B ranxian...i_root)

, screenly-ose-pi4

Flashing...

Get started
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balenaEtcher - 82% Validating...

& balenaEtcher

screenly-ose-pi4

Validating...

Get started

k. After the burning is completed, the display is as follows:

balenaEtcher

9 balenakiche

Flash Complete!

- orojects like the o

Go to balenaHub
Flash another

l.  Then you need to expand the capacity of the rootfs partition in the NVMe SSD.
The steps are as follows:
a) Open GParted first, if the system does not have Gparted pre-installed,
please use the apt command to install it

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

| Applications

& Run Program...

B Terminal Emulator
B File Manager
Mail Reader
@ web Browser
¥ Settings
18 Accessories
£ Development

# Graphics

Help
& Intemet
B Multimedia
¥ office
¥ Bulk Rename
® LogOut & Feitx

|8 GDebi Package Installer
rted
[l Htop

b) Then enter the password orangepi of the linux system, and click
Authenticate
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- Authenticate + = X

Authentication is required to run the GParted
- | Partition Editor as root

An application is attempting to perform an action that requires privileges.
Authentication is required to perform this action.

Password: | 00000000

} Details

@ cancel Authenticate

c) Then click Fix
ja o .- o]

®
Libparted Warning
Not all of the space available to /dev/nvme0Onl appears to
be used, you can fix the GPT to use all of the space (an
extra 3969681072 blocks) or continue with the current
setting?
Fix Ignore
Searching /d me0nl partitions [

d) Then select NVMe SSD

/dev/immcblkl - GParted

GParted Edit View Device Partition Help
¢ (X | 5 l_j,fdev,fmmcbikl (14.84 GiB)
i || /devinvmeonl  (1.86 TiB}J
Jdevjmmcblk1p2
14.41 GiB l
i
Partition Name | File System | Mount Point | Label Size Used Unused Flags
unallocated [l unallocated 30.00 MiB
fdev/mmeblklpl=" bootfs [ fatlé /boot opi_boot 256.00 MiB 90.22 MiB 165.78 MiB bls_boot
(dev/mmeblk1p2= [ ] extd j, jvarflog.hdd opi_root 14.41GiB 4.91GiB  9.50 GiB
unallocated unallocated 153.50 MiB o e I

e) The display interface after selecting NVMe SSD is as follows:
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| ¢ ® | 1=} E'i : v u,‘dewnvmeonl (1.86 TiB) W

Partition [ Mame | File System Mount Point [Label | Size | Used | Unused Flags
unallocated [ unallocated 30,00 MiB
Jdev/nvmeonlpl & bootfs [ fatlé /boot opi_boot 256.00 MiB - - bls_boot

1441 GiB 6.38GiB 8.03 GiB

fdev/nvmeOnlp2 . extd opi_root

unallocated

f) f) Then select the /dev/nvmeOnl1p2 partition, click the right button again,
and then select Resize/Move

{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

e @ 2 | BB 9 ¢ [ rdevinvmeon1 (186 TiB)

&
Partition Name | File System [ Mount Point | Label Size [ Used [ Unused | Flags
unallocated M unallocated 30.00 MiB
Jdev/nvmeon1pl Ay bootfs [ fatl6 /boot opi_boot  256.00 MiB --- bls_boot
\ Jfdev/nvmeonlp2 opi_root I e

unallocated | unallocated
® Delete

& copy

() paste

83 Format to
Open Encryption
Mount
Name Partition
Manage Flags
Check
Label File System
New UUID

0 operations pending

'y Information

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

below

fnvmeOnlp2

inimum size: 6529 MiB Maximum size: 1953228 MiB
Free space preceding (Mig):
New size (MiB): 14754 -+

Free space following (MiB): | 1938474 — 4+
Align to: MiB v

@ cancel »| Resize/Move
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h) Then click Resize/Move

Resize/Move /devinvmeOnlp2

Minimum size: 6529 MIB

Maximum size: 1953228 MiB

Free space preceding (MiB):

New size (MiB): 1953228 —
Free space following (MiB): | 0 +
Align to: MiB -
@ cancel 5| Resize/Move

i) Then click the green v in the position below

[F=] jdev/nvmeOnl - GParted

4 - 0 %
GParted Edit View Device Partition Help
¢ ® | B [ & qﬁ‘ || /devinvmeon (1.86 TiB) =
fdevjnvmeOnlp2
1.86TEB
Partition Name | File System | Mount Point | Label Size Used | Unused | Flags
unallocated [ unallocated 30.00 MiB
fdevjnvmeonlpl 2y bootfs [ fatl6 fboot opi_boot 256.00 MiB - bls_boot

opi_root

| fdev/nvmeonlp2

j)  Then click Apply

GParted Edit View

1.86TiB 6.38 GiB

1.86 TiB

pending operations?

I /dev/nvme0nlp2

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

i@ cancel

| Grow fdev/rvmeon1p2 from 14.41 GiB to 1.86 TiB

stion pending

k) Then click Close to close
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& ® /U = ] jdevjnvme0onl (1.86 TIB) w
/dev/nvme0nlp2
1.86 TiB
Apply operations to device
unallocated
Hivhvmenniplih Are you sure you want to apply the bz Hoot
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|
1 Jdev/nvme0nlp2
1.86 TiB

Applying pending operations

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

t
Completed Operations: 2l

i

} Details

?) 6 z
Save Details X Close

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

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

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

b. Then use balenaEtcher to burn

balenaktcher

ﬁ balenaEtcher

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

c. After using this method to burn the image, there is no need to manually

expand the capacity, and it will automatically expand the capacity at the first
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startup.

2. 6. 3. Using RKDevTool to burn

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board

shown in the figure below, and fix it

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

no other settings are required before starting the programming

4) Then you need to prepare a data cable with good quality Type-C interface

N

~A

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

the following folder

BB Android APPs

B3 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

L ITTTe

E MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.15.zip &%

¥ DriverAssitant v512.zip ah

Note that the "MiniLoader—things needed to burn the Linux image” folder

is hereinafter referred to as the MiniLoader folder.

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

the image file of the operating system , the size is generally more than 2GB

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME 55D boot image

B3 SPIFlash boot image

7) Then use decompression software to decompress DriverAssitant v5.12.zip, then find

DriverlInstall.exe executable file in the decompressed folder and open it
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£ BN EE Fh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Drriver 2022/12/1 15:07
1| config 38 KB
|=| Readme KB
U revison 2022/2f28 14:14 1KB

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

o =

Driverinstall b4

e ﬂj

e ot

1 T

9) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

.

=4 M EE Z=H Forh
bin 2022/12/1 15:07
Language 2022/12/1 15:07
[ config.cfg 2022/3/23 7 KB
5] config 2021/11/30 1 2KB
=] revision 2022/5/27 9:09 3KB
20225/ iy B 1,212 KB
|5 FETEHRAE w10 2021/8/27 10: Foxit PDF Reade.. 450 KB
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10) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"

 BOHITETR w315 X
THRR FEEE SHE
| ]
v | Ol 7 it | £ lwe .|
r DOOONO0D Leader
2 1 0x00000000 | Parameter
Erd| | 0x00000000 | Ubeot
4 |07 | 0xD000DO00 | twnst
=i [] 0x00000000 Mize
8 |[[ 0x00000000 | Resource
] 0x00000000 Kernel
g [ 0x00000000 Boot
e | [T 0500000000 | Recover: v
10| |10s00000000 | Systen
e T 000000000 Backup
Load hiT | i BEDER Az
Clighliztents
T 7o fl UE v
BeAT R B B

11) Then start burning the Linux image to the SSD
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below

b. Make sure the development board is not connected to the power supply, and no
TF card or eMMC module is inserted

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

oel3 P VLG

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button. The location of the
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Type-C power interface is as follows:

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

| BSEFETR v315 = -
THIRR FEEE SR
[ |
|+ [ Ol b [&= @@ |..|
" I
|28 T 000000000
BN m] 000000000
1+ T 000000000
5 |[C 000000000
s |[C 000000000
EEEN ] 000000000
s [T 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
un | 000000000 Backup
Loader: i i
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
A ETEFTATR va15 %
THES FHEEN SR
I I
4O W &F e ..
r Dlheadee
Elln 0x00000000 | Parameter
Efjinl x00000000 Uboot |
(4 |[T 000000000 trust
500 [J 0=00000000 Mise
6 [T 0x00000000 | Resource |
El ] 000000000 Kernel
s [T 0200000000 Boot \
,LJ"I: DxODODOD00 | Recovery .| Place the mouse cursor
10 0x00000000 Systen £
(1 [ 000000000 Backup | over this area
Load T i BEIES i
Claghaens
‘ ﬁ_ﬂ‘]‘ ‘*MSI{RO}"&% 3-1 MASERON ~

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up
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| ESHTATR v315 -
THES FEEE SR
[ [
=k | it == | B =l
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
4 |- (00000000 trust 3
55| [J 000000000 Misc i
s [T 0x00000000 | Resowrce IR
7 | fosoonioon |, xeesel B
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
u [T | 0x00000000 Backup | BAES
SHES
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
. .
h. Then select the Import configuration option
| ESETFETR IS _ o
THER AEEN et
[ I
J,F_,LEL&QL@&Q%% T T
S NI Lesde
[z || 0200000000 | Farameter
a8 L] 0:00000000 | Uhoot
[« |[TT] 0200000000 | trust
s ] 0z00000000 | Mise
e || 0200000000 | Resowrecs
il 0500000000 | Hernel
Bl 0=00000000 | Bost
sl 0=00000000 | Recovery
w ] 0500000000 | System
u | 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
Claghlizints
| B~ AMASKROMEL #- L T ¥

1. Then enter the MiniLoader folder downloaded earlier, then select the

rk3588 linux_pcie.cfg configuration file, and click Open

5 = x
VI

< |
« © 4[> WEE > SE > orangepi | Minloader £ERLinu e SEMEEE| v 0 O I Miniloader-EeRlinux...
|mv v e O @
o * [7rk3588 linux emme.ch
§owa || rk3588 linux_pcie.cfg
. [ k3588 linux ticard.cfg
B
b
3T
b EE
W =m
i AR (C)
R TN Y
STEEE(ND: |rk3588 linux_peie.cfg v‘ | configFile(ricfa) w
I [ s

j. Then click OK
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THIER HEEN SEom

|
E_\&EE BT | &7 | fiE e

2 [ | SPIHOR 0:00000000 uboot C: \Users\)‘\

3 [¥  ECIE 0=00000000 Timme C: \WsersiAdn

Losder Ver111 | BfT | | R | | wepEx | | A= |
DS

| B B MASKROMBY % e piser &l

k. Then click the location shown in the figure below

-\ ECETALR .15
THIER AEEE SETE
[
%&EE—HEQ_\%E_\E@
2 |[VsPomR 00000000 | wbest | C.\Usersidninistretor\Daskop). .
3 | |rcIE 0x00000000 | limwc | C:\Usersbhdministrator\Desktopl
Losder ver 111 | AT || om | wEsEs || omm |
DghiaS
| KL "MASKROM B # R ]

1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and then click to open

TaEe 0T X
« © 4 | « orangepi | Miniloader-ZRlinuE BT SEMEETE | v | B O TE MiniLoader-E2 Linux..
=
Ilg |a v R BE- M @
Z v

& MiniLoaderAllbin

| rk3588 linux_emme.cfg
[7] k3588 linux_pcie.cfg
[7] rk3588_linux_tfcard.cig
7] rkspi_loader

Loader

STHE(N): | MiniLoaderallbin <] [l Filecy

— |

m. Then click the position shown in the figure below
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S BORFTETR v3.15 - x
THASR FMEE SR
[
CERN=NE N S~ - S Ve
=l | Loader
z |Iv SsPIMOR 000000000 ubost C:\UsersiAdnini strator\Desktop',
'3 |V pcE 000000000 Lizux C:\Users\Adnini strator\Desktoph. .. |
Loadsr Ver:1 11 Wi || i BENEE #x
Mgt s
| KBl —/MASKROM Bt % B ol C

n. Then enter the MiniLoader folder downloaded earlier, select rkspi_loader.img,

and click Open

(X o 1
1~ > HEEEE > Z@ > orangepi > |Miniloader-EERLinundEE T SERTINEE v | @ O ¥ MiniLoader-ERLinux...
mm-  FEEE BE- W @
= * [ MiniLoaderAl.bin
B 30 & [ rk3588_linux_emme.cfg
i [ rk3588_linux_pcie.cfg
| rk3588 linux tfcard.cfg
4] rkspi_loader
v
SHEE(N) | [ ley v
ﬂ 177(0) B
0. Then click the location shown in the figure below
| ESETETE w15 - v
THER HEEE SEmiE
[ |
R E S - I - S T
ld [ Loader [0 Wsersileeilesktoplorangepi Ul
z [+ SPINDR 0x00000000 | whoot | C:'1UsersileetDesktophorangepd .
ENCaE= 0x00000000 | linux | C:\Users\AdninistratoriDesktoph..
Loader ¥er:l.11 AT s wEDER H=
Hagsizins
| KRB -4 MASKROME # P e

p. Then select the path of the linux image you want to burn, and click Open

“ Before burning the image, it is recommended to rename the linux image to be H
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burned to orangepi.img or other shorter names, so that you can see the percentage

value of the burning progress when burning the image.

%
X
| € . » WE3EE > =M@ > orangepi » O IE orangepi REE
% |0
ng me v FEwEE B O @
2 |
| = pEE MiniLoader BERLinu S SEAZIRER
5 EC Dorangapi
Loader
SHEN): [orangep | [l Fiey -
| | 7o | [
q. Then please check the option to force write by address

| ESEFETR S = =
THER FpEr SR

[ \

¢ | O[7zik |t &= @ .|

o | Loader [C:\UsersVlee\lesktoptovanzepil

2z | [V | SFIHOR 000000000 ubost C:\lzersilesiDesktoptorangepi ..

3 |v roIE 000000000 limmc | C:\isers\leeiDesktoplorangepito... | |

Loader Ver:1.11 AT kS BERIEHR | BE
| & Bl — A~MASKROM ¥ % 27 MASERON v

r. Click the Execute button again to

SPIFlash+SSD

start burning the u-boot+linux image to

¢ | O|77fk et (&= @R |
g | Loader [C:Misersileillesktopioranzepi U

2 | [V | SPINOR | 000000000 uwboot | C:\Usersilee\Desktophorangepi®l.. |

3 ¥ |pce 0200000000 limx | C:\Usersilee\Desktoplorsngepito... ||

Loader Ver:1.11
Sk

BEIEE BE

| £ Bl AMASKROMBE #

2-2 MASKREOM
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s. The display log after burning the image is shown in the figure below

 BURFATA S = =
TH&ER AR SRE MRS
MR SRR
PN I S R | i
i 0x0000... | Loader C:\Users\Bhl7T\Desktoploza... e
2 |V spmwoR 0x0000. .. uboot | C:\Users\bh17T\Desktoplora.. . IRERFlashInt ol 45
3 |V pciE 020000, ... limax | C:\Users\hhl7T\Desktoplora... [} FRERFlashInf ofiIf)
AEIEF
JHE IDBREL
THIER
THIERH
FifMaskrontT45
EHMaskronfiIf]
MRS
MEEIE AR
TR TR TF liE sFINoR
FHET #hrkspi_loader. ..
[EETH zkopi_loader... (1008)]
HHLoader HHR
Loader Ver:l.11 HAT ik BEAEE E ﬁfﬁt” ;;;5?;1}}
=4 FPCIE
LBty i3 &S‘Ftﬁimgepl. -
FET 4 orangzepi... (1008)
BEEY S N v [T

If there is a problem with burning, please clear the SPIFlash first and then try
burning again. For the method of clearing SPIFlash, please refer to the instructions
in the section of using RKDevTool to clear SPIFlash.

t. After the image is burnt, it will automatically start the linux system in

SPIFlash+PCle SSD. If it does not start normally, please power on and try again.

2.7. How to burn OpenWRT image to SPI FLASH

The method introduced in this section is to burn the entire OpenWRT image to
spi flash, no nvme ssd is required. In other words, u-boot, kernel and rootfs are all
stored in spi flash.

Since the spi flash on the development board is only 16 MB, this system basically
cannot install much software, and currently only some basic functions can be

realized.

2.7. 1. The method of using the dd command to burn

1) Burning the OpenWRT image to SPIFlash needs to be completed with the help of a
TF card, so first you need to burn the OpenWRT image that supports TF card startup to
the TF card, and then use the TF card to start the development board to enter the
OpenWRT system. For the method of burning the OpenWRT image to the TF card, please
refer to the instructions in the two sections of the method of burning the Linux image
to the TF card based on the Windows PC and the method of burning the Linux
image to the TF card based on the Ubuntu PC.

2) Then download the OpenWRT image that can boot from SPIFlash from Orange Pi's
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download page. After opening the download link, you can see the following two types of
OpenWRT images, please select the image in the SPIFlash boot image folder to

download

3 TFcard, eMMC and NVME SSD boot image

I3 SPIFlash boot image

3) Then upload the image downloaded from the official website to the TF card.

4) Then execute the following command to burn the OpenWRT image into SPIFlash.
Note that after if=, you need to specify the actual path where the image is stored

root@OpenWrt:~# dd if=openwrt-rockchip-armv8-xunlong_orangepi-5-plus-spi-squashfs-sysupgrade.bin of=/dev/mtdblock0

5) Then you can use the poweroff command to shut down. Then please pull out the TF
card, and then short press the power button to turn on, and then the OpenWRT system in
SPIFlash will be started.

2.7. 2. Using RKDevTool to burn

1) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

2) Then you need to prepare a data cable with good quality Type-C interface
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3) Then download the Rockchip driver DriverAssitant v5.12.zip and MiniLoader and
the burning tool RKDevTool Release v3.15.zip from the Orange Pi data download page
a. On the download page of Orange Pi, first select the official tool, and then enter

the following folder

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. Then download all the files below

IWEERE Ehr

B MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.5.zip &%

il

DriverAssitant_vS12.zip a&

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

4) Then download the OpenWRT image that can be booted from SPIFlash from the
download page of Orange Pi. Limited by the capacity of SPIFlash, the image size is less
than 16MB. After opening the download link, you can see the following two types of
OpenWRT images, please select the image in the SPIFlash boot image folder

3 TFcard, eMMC and NVME SSD boot image

I3 SPIFlash boot image

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

find the DriverInstall.exe executable file in the decompressed folder and open it
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=
ADBDriver
bin
Drriver

k| config

& Driverlnstall

|=| Readme

=] revison

ErE: e Fih
2022/12/1 15:07
2022/12/1 15:07
2022/12/1 15:07
8 KB
11 491 KB
44 KB
4 1KB

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

follows

a. Click the "Driver Installation" button

© ESEEEREE v5.12 X

wite | YEEhEE ‘
O

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

o =

Diriverlnstall s

ehe ifre__|

AT

OO0 (i

7) Then decompress RKDevTool Release v3.15.zip, this software does not need to be

installed, just find RKDevTool in the decompressed folder and open it

~
=i
bin
Language
[ ] config.cfg
5] config
=] revision
|& FFETEMSRS v10

EHEE E-Sii] i

2022/

2022/

2022/3/23 9:11 7 KB
2021/11/30 11:04 2 KB
2022/5/27 :09 3 3 KB
2022/5/27 :06 RIEER 1,212 KB
2021/8/27 10:28 Foxit PDF Reade.. 450 KB
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8) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"

| BEHTETE 15 = <

THER FEEH SEME

|
I E | &= | B ||

ESNI= @ |..|
T mmmemn Lede
R 0x00000000 | Earamster
Elln 00000000 Thoot
(4 |7 0x00000000 | trust
5 | 000000000 Mizo
6 |[C 0x00000000 | Resoures
] 0x00000000 Hernel
8 ] 000000000 Baot
Elm 000000000 | Becovery
10 [T 000000000 Systen
[ [T 0=00000000 Backup
Loader: T T REAEE G
Clagmiiatnts
BAT BB >

9) Then start burning the OpenWRT image into SPI FLASH
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

b. Make sure the development board is not connected to the power supply, and the
TF card and eMMC module are not inserted

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

figure below:

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button
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e. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"Found a MASKROM device"

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ |
ESNR=NE; ] S |#=  [@& ||
" [
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
1+ T 000000000 trust
5 |[C 000000000 Mise
s |[C 000000000 | Resource
EEEN ] 000000000 Kernel
s [T 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
un | 000000000 Backup
Loader: i i
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
% EMTTATE 315 <
THES FHEEN SR
I
CRNNCEE: . IS S|
"
Elln 0x00000000
B x00000000
(4 | 0200000000
Elln 000000000
6 [T 0x00000000
El ] 000000000
8 |0 0z00000000
,LJ!'I: Dx00000000 | Place the mouse cursor
10 0x00000000 Systen £
u |- 0200000000 Backup | over this area
Load T i BEIES i
Claghaens
‘ % B A4~MASKROM B %% 3-1 MASKRON -

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up
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| ESHTETE 15 - x
THES FEEE SR
[ I
=k | it == | B =l
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
4 |- (00000000 trust 3
Gl [J 0500000000 Mise i
s [T 0x00000000 | Resowrce IR
7 | fosoonioon |, xeesel B
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
(1 [T | 00000000 Backup | SHEE
SHEE
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
. .
h. Then select the Import configuration option
| ESETFETR IS _ o
THER AEEN et
[ I
J,!E, ;T T T
S NI Lesde
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
5o il 0200000000 | Misc
s || 0200000000 | Eesowee
7 (] P
s [[T] 0200000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
Claghlizints
| B~ AMASKROMEL #- L T ¥

i.  Then select the rk3588_linux_spiflash.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open

15 s
.

w I
« v 4 > EElE » SM » orangepi »IMiniLmdar-ﬁUnuﬁ&?}‘%ﬁFﬁ?ﬂﬂﬂEﬁ v O £ & MiniLoader-£&Linux..
|n e FEvEs g M @
= * [T rka588 linux emme.cfg
] k3588 linux_pcie.cf;
[ e
|| rk2588 linux tfeard.cfg
+ =
D BF
W =E
e AR (C)
-, A ——R rH\'v
STHEE(N): | rk3588 linux_spiflash.cfg v\ [CanfigRilett.ctg) v
‘ | FTF(O) | B

j. Then click OK
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x®
THER HEEE BEOE
| ]
E_ltﬁ_ | Ex | B EIL
:2= | r"/. SFIHOR 000000000 uboot C.\Users\kdministrator\ﬂeskto\...
RKDevTool X -
o S \EE / /
Loader Veri111 | Ber | | W REARE | | A=
=F e
| TeAT R B % |
k. Then click the location shown in the figure below
| ESRFETE A5 %

THER AEEHE BEME

|
E_lﬁﬁﬁ

2 | [v | SPINOR

|t & (g ...

000000000 uboot C:\UsershAdmini strator\Desktoph. ..

Losder Vet 1t | T | [ A REARE | | A=
DS
| BedT R BB H

1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and click Open

x B

N

=t

= Beect

s I > SH > orangepi > [MiniLoader BRLinudRET SRR SHTRE |

it

[T k3588 Jinux_emme.cig
|7 rk3588 linux_pcie.cfg

| ] rk3588_linux_spiflash.cfg
[7] rk3588_linux_tfcard.cfg

[2] rkspi_loader

o A 1E MiniLoader-E2RLinux...

BE =

m @

STHEE(N): | MiniLoaderAllbin

~| Al ler v

o |||

Bl

m. Then click the location shown in the figure below
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 BORITETR v3.15

THER AEEE SemE

L 0 ik
<]

2 |F

it

SPTHOR 000000000

Loader ¥er:1.11

hiT
sl =

BeAT R B B

i

HEHES

HE

n.

Then select the path of the OpenWRT image you want to burn, and click Open

Before burning the image, it is recommended to rename the OpenWRT image to
be burned to orangepi.img or other shorter names, so that you can see the

percentage value of the burning progress when burning the image.

& B =4

T | T

] B
¢ | d
I mov e
2 |4
=
= pEE
Joue

s HEEE > £ > orangepi »

MiniLoader B2 inu e A EEREATET
| orangepi

2 IE orangepi FEE

BEE-r M @

& A
Sl=I
¥ FE
) BF
i
AR (C)

e Am—eEE o

Loader g

THEMN): orangepi

V| All File(".7) v

FIFHO) e

0.

v BT

THAR AEEE BEE

Then please make sure that the option to force writing by address is ticked

L O | ik | bt EF
Pl 000000000 | Leader |
=

[¥ | SPINDR 0=00000000 uboot

Loader ¥er:1.11

Nt

BeAT B B

p. Click the Execute button again to

SPIFlash

wESER

start burning the OpenWRT image into
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THER AREE SHUE

¢ | O | #i £ S
L 000000000 Loader
2 ¥  SPTHOR 0500000000 uboot

Loader Ver:1.11 1HA

EHHE S

BoAT R BB

e\ ear e ek opbarangent 00 [

g

C: Wsers\Adnini strator\Desktop!,

BENES b

q. The display log after burning the OpenWRT image is shown in the figure below

\ WAGFAETE V15

THER FHEEN RN

= x

THiBeotH e

<o

#
2L
2

Losder VeriL1l | BT | bl
BeEimns

BH R

| T2k Hiit =3 BiE B b 4
030000...  Loader  C:\Users\hhlTT\Desktophoza... | fﬁ{mkmﬁm
SPIHOR 0:0000... | wboot | C:\Users\hh171T\Desktopiora... |} MisirEt s

T#hBootfiH)
S faskrond T4

IR
AT S
AT ARL)
FFERFLashInf o i4
FEEIFlashInfoffL]
HEE TR

AR IDBAIL)
THimefn
T#IDERAL)

E i Maskrond T4
FiMaskronfiIl
Mg

IR AL
BEAER AE FHatiRTFi#F] PR
FHET Hiorangeni...
TEFET#: orangepi... (100%)
T#5

If there is a problem with burning, please clear the SPIFlash first and then try
burning again. For the method of clearing SPIFlash, please refer to the instructions
in the section of using RKDevTool to clear SPIFlash.

r. The OpenWRT image will start automatically after burning, if it does not start

normally, please try again with power on.

2.8. How to burn Android image to TF card

1) First prepare a TF card with a capacity of 16GB or greater. The transmission speed of

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

other brands

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

86




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

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

4) Then download the Android12 image from the Orange Pi download page
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card
and eMMC boot image folder to download

E SPIFlash-NVME 55D Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folder, you can see the
following three images, the difference between them is:
a) The first image is dedicated to HDMI display and supports 8K display. If you
don’t use LCD screen, please download the image without lcd
b) If you want to use lcd screen, please choose image with led

c¢) The image with box is a image dedicated to the TV box
OrangePi5Plus_RK3588_Android12_v1.0.0.tar.gz
OrangePi5Plus_RK3588_Android12_lcd_v1.0.0.tar.gz

OrangePi5Plus-RK3588_Android12-box_v1.0.0.tar.gz

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

the Android image file, and the size is more than 1GB
6) Then use decompression software to decompress SDDiskTool v1.72.zip, this

software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it

87


http://www.orangepi.org/html/serviceAndSupport/index.html
http://www.orangepi.org/html/serviceAndSupport/index.html

range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

| Language
£ | config
|| revision

| | sd_boot_config.config

I #ta SD_Firmware_Tool

| | SDBoot.bin

2022/9/5 15:04
2020/3/18 1727
202174721 18:01
2014/9/3 @52

2021/4/21 1757

2015/9/29 17:13

H

EERE 2KB
B g 1 KB
CONFIG 32 1KB
RERTERE 608 KB
BIN =% 149 KB

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk

device will be displayed in the "Select Removable Disk Device" column. Please make

sure that the displayed disk device is consistent with the drive letter of the TF card

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

fh BUHETERETE v1.72

SDBoot:2.12

Bt =
Generic MassStorageClass USE Device  29.7G ~
BIE AR

EitFE FCEATIE Vlsngzh
BT REHGER Oz
| | maEn
S D en H14R (FT35)
| | [EEes
OOODEEOODECOEEOEEE ~ sseeee
Wit

X

8) After confirming the drive letter, you can format the TF card first, click the restore

disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format the

TF card

& = b
B R E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G v
By R
Bt ae PCEATIE, Msngzh
S AEEE SD _Firmware Tool * | Migs
R
C | @ [
BB &R enodTiR (5
] g
WE
IR s N
TRt e

9) Then start to write the Android image to the TF card

88



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

a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Android image in the "Select to upgrade firmware"

column

c. Finally click the "Start Create" button to start burning the Android image to the

TF card
B BB RRETE v1.72 %

F— ARERERERRE SDBoot:2.12
Generic MassStorageClass USE Device  29.7G et

FETE AEEAR

B PCEATIT,

BEod HEHEEMN Uizg

| || AEE

FEIULE  JAFED em oA (F]IR)
| | T Dema

HEOEPEEEEEEOEEEEEEEE | | e |

10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start

& B RRE TS
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
Em A
SD_Firmware_Tool *
EitHE [EE=5)
B EEHEREN o —_— O
[isrator Desk  pe] [ mmER
S5 1 Den ol
EOOECOOOEEREOOOMED [ e
H5 AGPT... liR=T 71

89



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

2.9. How to burn Android image into eMMC

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

2.9. 1. How to burn Android image into eMMC via Type-C cable

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

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

development board are as follows:

2) Itis also necessary to prepare a data cable with a good quality Type-C interface

\

<A

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

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

E SPIFlash-NVME 55D Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folder, you can see the
following three images, the difference between them is:
a) The first image is dedicated to HDMI display and supports 8K display. If you
don’t use LCD screen, please download the image without lcd
b) If you want to use lcd screen, please choose image with led
c) The image with box is a image dedicated to the TV box

OrangePi5Plus_RK3588_Android12_v1.0.0.tar.gz
OrangePi5Plus_RK3588_Android12_lcd_v1.0.0.tar.gz

OrangePi5Plus-RK3588_Android12-box_v1.0.0.tar.gz

5) Then use the decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is
the Android image file, and the size is more than 1GB

6) Then use decompression software to decompress DriverAssitant v5.12.zip, and
then find the DriverInstall.exe executable file in the decompressed folder and open it

s

=R EZrHEs i Fih
ADBDriver 2022/12/1 15:07
bin 2022121 15:07
Driver 2022M12/1 15:07 2
vz | config 2014/6/3 15:38 == 1KB
& Driverlnstall 2022/2/28 14:11 iz = 491 KB
|=| Readme 2018/1/31 17:44 TEIE 1KB
j revison 2022/2/28 14:14 AT 1KBE
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7) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows
a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

& TEAEARCRERDE o

Driverlnstall x
IEENE ENs
SSEkehaiTh.

[0 i

WE

8) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

.

£ EHEE =3 Foh

bin 2022/12/1 15:07 =

Language 2022/12/1 15:07 ==
.J config.cfg 2022/3/23 911 CFG 7 KB
._I config 2021/11/30 11 Y

\=| revision 2022/5,/27 9:09
"4 RKDevTool 2022/5/27 9:06
2021/8/27 1

|5 FFET SR v10

9) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"
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. ESHFETE a5 - =

THES HEE SETm

I
=
[ mmnmn0 [ Lesder
0z00000000 | Paranster
0:00000000 | Uboot
000000000 trust
0x:00000000 Mise
0::00000000 Resource
000000000 Kernel
0x00000000 | oot
0:00000000 | Recovery
000000000 System
0x:00000000 Backnp
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w
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EpnEsnssEEE
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10) Then start burning the Android image into eMMC
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below

—Type-C

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

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

d. Then connect the power supply of the Type-C interface to the development board,
and power on
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e. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

| ETEFETE w5

THIRR FEEE SR

|
# | Otk (&= @G [

C0 0 lmeomnt - Lesde
28 T 0:00000000 | Perameter
38 [ 000000000 Vboot
1+ T 000000000 trust
5 |[C 000000000 Mise
s |[C 000000000 Resource
il [ 000000000 Kernel
s [T 000000000 Foot
(s | 0:00000000 | Recovery
1w 000000000 System
u [ 0::00000000 Backup

Loader: thiz 7
[WE: =

| |&ﬂe ‘/rmsmouﬁi&i [t s v

f.  Then click the "Upgrade Firmware" column of the burning tool

s B FETE v3.15

= be
THuatk [ FHEREM |sminat
Bl FE R
[Elhhs : Loaderffids : WhRER:
Bl -
‘ Zi\ ]ﬂ—/I\MASKROM& % 1-2-3 :MASKRON v

g.  Then click the "Firmware" button to select the path of the Android image that
needs to be burned
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A\ BESHOTETE 315 = =
Tt FHEREN maha
Bl B iR
Blthhis : Loadsrhfis : ERIES:
Bl
E B II\M.ASKROMﬁ % 1-2-3 :MASKRON ~

h. Finally, click the "Upgrade" button to start burning, and the log during the
burning process is shown in the figure below. After burning is completed, the
Android system will start automatically.

TROGRITE TR v3.1 -

THEn FHERET Zhae T#ipootin

T #iBootpiI
4 ¥ E i MaskeonfT G
Bt i Ffiaskr onfiH
MRS
BlFFREA:  12.0.00 Loadeffis: 1,11 TTHES:  REI5H B E Rl
D - ST
Bt D:\pifPlus\OrangsPi5Plus_RK3568_indroidl2 v1.0.1.ing ggﬁi fﬁﬂnﬂ%
JEBYF] ashInf offl)
JEE 0B
JHEEIDERTN
THRIDEF
T$IDBRET)
THEHS
[T B (1008)....
THE R
BRI .

2.9. 2. How to burn Android 12 image into eMMC via TF card

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

1) The development board reserves an eMMC expansion interface. Before programming
the system to eMMC, you first need to purchase an eMMC module that matches the
eMMC interface of the development board. Then install the eMMC module to the
development board. The eMMC module and the method of plugging into the
development board are as follows:

b
i
=
3
a
=

o
-
=
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e - o

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

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

4) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please ensure that the version of the SDDiskTool tool is the latest
v1.72
5) Then download the Android image from Orange Pi's download page
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the TF card
and eMMC startup image folder to download

BB SPiFlash-NVME SSD Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folder, you can see the
following three images, the difference between them is:
a) The first image is dedicated to HDMI display and supports 8K display. If
you don’t use LCD screen, please download the image without lcd
b) If you want to use lcd screen, please choose mirror with lcd

¢) The mirror with box is a mirror dedicated to the TV box

OrangePi5Plus_RK3588_Android12_v1.0.0.tar.gz
OrangePi5Plus_RK3588_Android12_lcd_v1.0.0.tar.gz

OrangePi5Plus-RK3588_Android12-box_v1.0.0.tar.gz
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6) Then use decompression software to decompress the compressed package of the
downloaded Android image. Among the decompressed files, the file ending with ".img" is

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

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

decompressed folder and open it

Language
1| config 2 KB
|| revision 1KB
|| sd_boot_config.config 1KB
| # sD_Firmware Tool | 698 KB
| SDBootbin 49 KB

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

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

fh BEEREEREETE V172 P
o PRI SDBoot:2.12
Generic MassStorageClass USE Device  29.7G s
B4R FCEATIE Vlsngzh
BT REHGER D8
| | | e
FELE GEIED en o ER (T]3%)
| | i Dens
UIEOOMOEEOOOMOEEEEE e

EEE

9) After confirming the drive letter, you can format the TF card first, click the restore
disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card
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B SRR R SDBoot:2.12
Generic MassStorageClass USE Device  29.7G v
By R
R PCEATIE, snszEh
S AEEE SD _Firmware Tool * | Migs
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0 WERERT.
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10) Then start to write the Android image into the TF card
a. First confirm that the displayed drive letter is the drive letter corresponding to
the TF card under "Select Removable Disk Device"
b. Then select "Firmware Upgrade" in "Select Function Mode"
Then select the path of the Android firmware in the "Select Upgrade
Firmware" column
d. Finally click the "Start Create" button to start burning

dh ETHEETERETE v1.72 w

B RS T SDBoot:2.12
I NORELSYS 1081CS0 USE Device. 148G P

B AR

&l [ pceamfist, Csngzh

=8 MEHEET =21

| || HEEHE |
00 D enoH ()
| | | #fEDeno

[EOEOCEOOOCEOO0COOONE | ssese |

Ll

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

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

14) When the HDMI monitor displays the following information, it means that the
burning of the Android image into the eMMC has been completed. At this time, the TF
card can be pulled out, and then the Android system in the eMMC will start.
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vbmeta wrlﬂn!. s
RKA_File_Download entry.
RKA_File_Download entry.
boot writing...

RKA_File_Download entry.
RKA_File_Download entry.

recovery writing...

RKA_File_Download entry.
RKA_File_Download entry.
baseparameter writing...
RKA_File_Download entry.
RKA_File_Download entry.

super wr!tln!. 5
RKA_SparseFile_Download

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

name=baseparameter
name=baseparameter DONE!

entry.name=super

INFO:Start to download super,offset=0x1da00,size=3263168512

INFO:ErasePartition super,offset=0x1daddd

si2e=3263168512, part_size=0x614000

INFO:RKA_Sparsef ih_Dounload":vtonl_chunfu-m’

RKA_SparseFile_Download
parameter checking...
uboot checking. ..
RKA_File_Check entry.
RKA_File_Check entry.
misc checking...
RKA_File_Check entry
RKA_File_Check entry.
dtbo checking...
RKA_File_Check entry.
RKA_File_Check entry
vbmeta checking...
RKA_File_Check entry.
RKA_File_Check entry.
boot checking...
RKA_File_Check entry.
RKA_File_Check entry.
recovery checking...
RKA_File_Check entry.
RKA_File_Check entry.

entry.name=super DONE!

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

name=uboot
name=uboot DONE!

.name=misc

name=misc DONE!

name=dt|

bo
.name=dtbo DONE!

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

baseparameter checking...
RKA_File_Check entry.name=baseparameter
RKA_File_Check entry.name=baseparameter DONE!
T

rseFile_Check entry.name=super
:::5?2::" to check suptr,,'offsetxeﬂdalﬂ,siu=164u
RKA_SparseFile_Check entry.name=super Done!
Finish to ugradc firsware.
SD upgrade ok. .
prksd t->do_rk_mode_update Successful!
Doing Actions succeeded.please remove the sdcard

2.10. How to burn Android image to SPIFlash+NVMe SSD

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

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

ranxiand
ma

nvjgy.,

_ o=

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it
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3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) It is also necessary to prepare a data cable with a good quality Type-C interface

5) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi's data download page.
6) Then download the Android12 image from the Orange Pi download page
a. After opening the download link of the Android image, you can see the
following two types of Android images, please select the image in the
SPIFlash-NVME SSD boot image folder to download

|| B8 SPIFlash-NVME 55D Image

B sDCard-EMMC Image

b. After entering the SPIFlash-NVME SSD boot image folder, you can see the

following three images. Their differences are:
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a) The first image is dedicated to HDMI display and supports 8K display. If
you don’t use LCD screen, please download the image without lcd

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

¢) The image with box is a image dedicated to the TV box

OrangePisPlus_RK3588_Android12_spi-nvme_v1.0.0.tar.gz
OrangePisPlus_RK3588_Android12_spi-nvme_lcd_v1.0.0.tar.gz

OrangePi5Plus-RK3588_Android12-box_spi-nvme_v1.0.0.tar.gz

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

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

e ) M ES =20 ol
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022121 15:07
3| config 2014/6/3 15:38 1KB
& Driverlnstall 202272728 14:11 491 KB
|=| Readme 2018/1/31 17:44 1KB
_|' revison 20222728 14:14 1KB

8) After opening Driverlnstall.exe, the steps to install the Rockchip driver are as followsa.

a. Click the "Driver Install" button

O ESHRENE v5.12 X

Wi | IS ‘
L

b. After waiting for a period of time, a pop-up window will prompt "driver
installed successfully”, then click the "OK" button
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Driverlnstall b4
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HEE

9) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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10)After opening the RKDevTool burning tool, because the computer is not connected to
the development board through the Type-C cable at this time, the lower left corner will

prompt "No device found"

\ BERFFETER v31s = x

THES HEE SETm

L o it
I | Romm—|

0500000000 | Uboot
000000000 trust
0x:00000000 Mise
0::00000000 Resource
000000000 Kernel
000000000 Baot
0:00000000 | Becovery
00000000 | Systen
0x:00000000 Backnp

) PP P O P P PR PP P

e e e

Loader thaT S HEDER =
[WE: 5 e

BedT R Bl vt b

11) Then start burning the Android image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below
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~Type-C
b. Make sure that the development board is not plugged into TF and eMMC
modules, and is not connected to the power supply
c. Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the
figure below:

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

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

\ BEURFTETR v315

THIRR FEEE SR

]
ESRNRE: ST S - - |
L OO Lede
0x00000000 | Parameter
0x00000000 Uboot
0x00000000 trust
0x00000000 Mise
000000000 Resewree

[re

i-.im|m|pim
v

000000000 Kerne.
000000000 Bao
000000000 Recower:
000000000 System
000000000 Backup

|:!a"“i°°
]

Loader: i |
(WS

| |&ﬂe "FMASKROM‘&&i [t s v

f.  Then click the "Upgrade Firmware" column of the burning tool
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s EHIFFATE v3.15 = x
THuatk [ FHEREM |sminat
Elff Fg ik
Bl : Loaderfii : TRES:
Bl
ZQ i) —II\MASKROMiﬁ % 1-2-3 :MASKRON v

g. Then click the "Firmware" button to select the Android image to be burned

« BSHEFFRTR 315 : :
Timts FHRER | mpmae
Bt FER iR
ERMR:  Loadeti: R Ee:
Bt
K —/"MASKROM % % 1-2-3 MASERON v

h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. After the burning is completed, the Android system

will automatically start.
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2. 11. How to burn Orange Pi OS (Droid) image to TF card

Note that all the following operations are performed on a Windows computer.
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1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use a TF card of SanDisk and other

brands

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

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

4) Then download the Orange Pi OS (Droid) image from the Orange Pi data download
page, open the download link of the Orange Pi OS (Droid) image, and you can see the

following two types of images, please select the image below

| Opios-droid-aarch64-opisplus-23.05-linux5.10.110.tar.gz |

Opios-droid-aarch64-opiSplus-23.05-linux5.10.110-spi-nvme.tar.gz

5) Then use decompression software to decompress the compressed file of the
downloaded Orange Pi OS (Droid) image. Among the decompressed files, the file ending
with ".img" is the Orange Pi OS (Droid) image file, and the size is more than 1GB

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

decompressed folder and open it

Language
i | config 2 KB
|| rewision 1 KB
|| sd_boot_config.config 1KB
| # SD_Firmware Tool | 698 KB
| | SDBootbin 149 KB

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card
you want to burn , if there is no display, you can try to unplug the TF card
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dh BEUHAEASEATE v1.72 X

o FAl s 5DBoot:2.12

B FCBARIE Msngszh
B EEAEEN Lizg
\ | | s

SEIHE 1545 Dem B4R (PTiR)
\ | [

HEEREOOOEDOOMER0000 . | #ees
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8) After confirming the drive letter, you can format the TF card first, click the restore
disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card

B ARSI SDBoot:2.12
Generic MassStorageClass USB Device  29.7G ™,

B EEThRGET,
EliH ECEATI, [ snzh
ST EEFEEN SD_Firmware_Tool b9 MigE
— s
@ ===

EE L enodiiE (5

| | [ #Fn.
| WBE |
| ” " ” ” || ” (S { S| ||[—| 'HQ&QIJE
Fit A P A
—

9) Then start to write the Orange Pi OS (Droid) image into the TF card
a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Orange Pi OS (Droid) image in the "Select to
upgrade firmware" column
c. Finally, click the "Start Create" button to start burning the Orange Pi OS (Droid)
image to the TF card
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i EOReETREETE .72 x

Bt TR SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~

B REhEE

BElEF FCRATIiTE
B RE AR Cligg

| =]

BB IR e o AT (BT

| | HfEDemo

IR RN

10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start

ﬁ] i P
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B AT
SD_Firmware_Tool *
EitHE [EE=5)
B EEHEREN o —_— O
[isrator Desk  pe] [ mmER
S5 1 Den ol
EOOECOOOEEREOOOMED [ e
FH5 AGPT... i=lins

2. 12. How to burn Orange Pi OS (Droid) image into eMMC

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

2.12.1. Burn Orange Pi OS (Droid) image to eMMC

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

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

development board are as follows:

3) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi’ s data download page
4) Then download the Orange Pi 0S (Droid) image from the Orange Pi download

page

| Opios-droid-aarch64-opisplus-23.05-linux5.10.110.tar.gz |

Opios-droid-aarch64-opiSplus-23.05-linux5.10.110-spi-nvme.tar.gz

5) Then use decompression software to decompress the compressed file of the
downloaded Orange Pi OS (Droid) image. Among the decompressed files, the file ending
with ".img" is the Orange Pi OS (Droid) image file, and the size is more than 1GB
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6) Then use decompression software to decompress DriverAssitant_v5.12.zip, then find
the DriverInstall.exe executable file in the decompressed folder and open it

s

Ef EM R =0 Fuh
ADBDriver 2022121 15:07 I
bin 2022/12/1 15:07 =
Driver 2022121 15:07 IiEE=
| config 2014/5/3 15:38 ESEE 1 KB
& Driverlnstall 202272728 14:11 R R 491 KB
|=| Readme 2018/1/31 17:44 o N ] 1KB
_|' revison 20222728 14:14 AT 1KB

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

O FETRIESIEF v5

i ;;n; s |
W

8) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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25 ) M s Fih

bin 2022/12/1 15:07 g

Language 2022/12/1 15:07 =
| ] config.cfg 2022/3/23 311 CFG 314 7 KB
2] config 2021/11/30 11:04 EELE 2 KB
=] revision 2022/5/27 9:09 A 3 KB
"+ RKDevTool 2022/5/27 9:06 R 1,212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

9) After opening the RKDevTool burning tool, because the computer is not connected to

the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"

\ BERFFETER v31s

THES HEE SETm

]

%.EJ.EE;AM& | & lge ________________ .|

T mm0n0n000 [ Lesder
0z00000000 | Paranster
0:00000000 | Uboot
000000000 trust
0x:00000000 Mise
0::00000000 Resource

000000000 Kernel
000000000 Boot
0:00000000 | Recovery
000000000 System
0x:00000000 Backnp

FEFFLFTEET
i e e e e o o

=

Rele wa | BEARRE || E=
[mE T

BedT R Bl vt &l

10) Then start burning Orange Pi OS (Droid) image into eMMC
a. First, connect the development board to the Windows computer through the

Type-C data cable. The position of the Type-C interface on the development

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

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

013 pLes Vi)

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

LU bl b

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

| BEHFETR IS -

THIRR FEEE SR

\_
3
P

|
=Y -
L OO Lede
00000000 Parameter
00000000 Vboot
00000000 trust
00000000 Mise
000000000 Resource
000000000 Kernel
000000000 Baot
000000000 Recovery
000000000 System
000000000 Backup

-

W
|
i e e =

i“ im |m |A

Sl
[

Loader: i ik
(WS

| iﬁﬂ#+mmmw&&i‘4ﬁﬂmmm v

f.  Then click the "Upgrade Firmware" column of the burning tool
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 BOHFAETE v3.15 — X
Tevizie RER | s
=S Hép i
Bt Loadestih: R
Bitf:
KRB MASKROM i % D s -

g. Then click the "Firmware" button to select the path of the Orange Pi OS (Droid)

image that needs to be burned

| BSHFFETA A5 ] ;
Tl FHEEH mame
Eift bt i
TR - Loaderfihs Prarer
Bl
R —"MASKROM B %- 129 AsERCH =

h. Finally, click the "Upgrade" button to start burning, and the log during the
burning process is shown in the figure below. After burning, the Orange Pi OS

(Droid) system will start automatically.

v

THiEE FHEEF &g T#Boot s
T#kBootfiIh
i S MaskronFHG
F i Maskr anflTf
MBS
EfhiA:  12.0.00 LoaderffA:  1.11 TE{EE:  REImR Mistie g
. #:

fEas HR

o T - opifplus—33. 05-14 ; o

Bt D24pi6P Ius\Opios-dradd-aar chid-opifip lus—23, 06-Linuxh. 10, 110, in i L
FEERF] ashInfoffiIh
EE IR
JEEIDERTH
T#IEF
T#I0ERIN
TEEFE
ETETEEM (100%). ..
THE A

KB ADB & 1D e =

2.12.2. Burn Orange Pi OS (Droid) image to eMMC via TF card

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

development board. The location of the eMMC interface is as follows:

e
£
g
=
g
3

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

3) Then use the card reader to insert the TF card into the computer
4) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please ensure that the version of the SDDiskTool tool is the latest

v1.72.

5) Then download the Orange Pi 0S (Droid) image from the Orange Pi download
page

| Opios-droid-aarch64-opisplus-23.05-linux5.10.110.tar.gz |

Opios-droid-aarch64-opiSplus-23.05-linux5.10.110-spi-nvme.tar.gz

6) Then use the decompression software to decompress the compressed package of the
downloaded Orange Pi OS (Droid) image. Among the decompressed files, the file ending
with ".img" is the Orange Pi OS (Droid) image file, and the size is more than 1GB

7) Then use decompression software to decompress SDDiskTool v1.72.zip, this

software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it
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Language prd
¥ | config 13, 2KB
| revision AT 1 KB
|| sd_boot_config.config 2014/9/3 &:52 CONFIG 3045 1KB
| # SD_Firmware Tool | 2021/4/21 17:57 HEEE 698 KB
|| SDBoot.bin 2015/9/29 17:13 BIN 304% 149 KB

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

fh BEEREEREETE V172 P
B FhEH BT SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B [AER
B4R FCEATIE Vlsngzh
B AR REF Oizg
| | [ e
FELE GEIED en o ER (T]3%)
| | [EEes
UIEOOMOEEOOOMOEEEEE e
EER

9) After confirming the drive letter, you can format the TF card first, click the restore

disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card

& =
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G R
B AR
ElEHE FCEATI, [snzh

SD_Firmware_Tool X

=4 ARREN Ofzs
EHEE

E0E AR Den oA (7 o IRRRRTAN 2
[ ] e
DR ——— ) R

Frttt AL 2 .

10) Then start to write the Orange Pi OS (Droid) image into the TF card
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a. First confirm that the displayed drive letter is the drive letter corresponding to the TF
card under "Select Removable Disk Device"

b. Then select "Firmware Upgrade" in "Select Function Mode"

c. Then select the path of the Orange Pi OS (Droid) firmware in the "Select Upgrade
Firmware" column

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

gh ETHAETERETE v1.72 0

B ARG T SDBoot:2.12
I NORELSYS 1081CS50 USE Device. 14.8G i

BIE BAETRAEL
[l [CJeceaist [Jsngszh

= EERET 28

| \ | R |

FBIHE : FAF D oHE (B]5k )
| || EEDen

DI0DO0CCOMO000000C |- ssene |

sty

11) After the burning is completed, the display is as shown in the figure below, and then

you can exit SDDiskTool
B RE RS E SDBoot:2.12
MNORELSYS ~
SD_Firmware_Tool ®
B AETRAR
Elf#ﬂz o — Osngzh
B HEHE A=)
Nerengepi o | A
W
\ || s
JOOOTEEOEOOTOEE [ rees
FrgHE N @ 4. SR

12) Then pull out the TF card from the computer and insert it into the development board.
After the development board is powered on, it will automatically start burning the Orange
Pi OS (Droid) image in the TF card to the eMMC of the development board.
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13) If the development board is connected to an HDMI display, you can also see the
progress bar of burning the Orange Pi OS (Droid) image to eMMC from the HDMI

display

14) When the HDMI monitor displays the following information, it means that the
burning of the Orange Pi OS (Droid) image to the eMMC has been completed. At this
time, the TF card can be pulled out, and then the Orange Pi OS (Droid) system in the

eMMC will start to start .
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vbmeta writin

RKA_Fi h_Dwn!r');& entry.
RKA_File_Download entry.

boot writing...

RKA_File_Download entry.
RKA_File_Download entry.

recovery writing...

RKA_File_Download entry.
RKA_File_Download entry.
baseparameter writing...
RKA_File_Download entry.
RKA_File_Download entry.

super writin

RK.A_SplruFl!‘;l'anlund

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

name=baseparameter
name=baseparameter DONE!

entry.name=super

INFO:Start to download super,offset=0x1da00,size=3263168512

INFO:ErasePartition super,offset=0x1daddd

si2e=3263168512, part_size=0x614000

[NFO:RKA_SparuFih_Dounload~->tonl_chunfu=m9
RKA_SparseFile_Download entry.name=super DONE!

parameter checking...
uboot checking. ..
RKA_File_Check entry.
RKA_File_Check entry.
misc checking...
RKA_File_Check entry.
RKA_File_Check entry.
dtbo checking...
RKA_File_Check entry.
RKA_File_Check entry
vbmeta checking...
RKA_File_Check entry.
RKA_File_Check entry.
boot checking...
RKA_File_Check entry.
RKA_File_Check entry.
recovery checking...
RKA_File_Check entry.
RKA_File_Check entry.

name=uboot
name=uboot DONE!

name=misc
name=misc DONE!

name=dt|

bo
.name=dtbo DONE!

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

baseparameter checking...

RKA_File_Check entry.name=baseparameter
RKA_File_Check entry.name=baseparameter DONE!
super checking...

RKA_SparseFile_Check entry.name=super 5
INFO:Start to check suptr,offsetxeﬂdalﬂ,sxuﬂﬁiu
RKA_SparseFile_Check entry.name=super Done!
Finish to ugradc firsware.

SD upgrade ok. .

prksd t->do_rk_mode_update Successful!

Doing Actions succeeded.please remove the sdcard

2. 13. Burn Orange Pi OS (Droid) image to SPIFlash+NVMe SSD

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

1) First, you need to prepare a 2280 specification NVMe SSD solid state drive. The

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it
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3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) It is also necessary to prepare a data cable with a good quality Type-C interface

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

6) Then download the Orange Pi OS (Droid) image, open the download link of the
Orange Pi OS (Droid) image and you can see the following two types of images, please
select the image with spi-nvme to download

Opios-droid-aarche4-opisplus-23.05-linux5.10.110.tar.gz

Opios-droid-aarch64-opi5plus-23.05-linux5.10.110-spi-nvme.tar.gz

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

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

a. Click the "Driver Installation" button

© ESHIEEE vs.12 x

wiE | e ‘
TR ANRRR R Ind

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

& IR S

he ;;; s |
mn _ [

9) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

£ ERGE: =Sl o
bin
Language

7 KB
2 KB
3 KB

1,212 KB

450 KB

[ ] config.cfg
5] config

(A VT S T N
= EE = = T = T = |

ra
[=
r

= . .
| FEVISIOn

‘'z RKDevTool

0] & L BRI v1.0 2021/8

10) After opening the RKDevTool burning tool, because the computer is not connected
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to the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"

+ BETETE v315 o x
THES HEE SETm
|
| D Itk (Wt ¥ (@ .|
,277_!' 0200000000 | Parameter
Efim] 0500000000 | Uboot
i 000000000 trust
5 |IC 000000000 Miso
6 | 0x00000000 | Resource
Eln 0:00000000 Kernsl
Ellls 0200000000 | Boot
Eillmi 0:00000000 | Recovery
1 [T 000000000 Systen
i [ 000000000 Baclnp
Loader Lok | om BENER || =
[WE: 5 e
L g O Ut ~|
| BedT R Bl vt

11) Then start burning the Android image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below

b. Make sure that the development board is not plugged into the TF and eMMC
modules, and is not connected to the power supply

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

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button
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e. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

| BSEFETR v315 = -

THIRR FEEE SR
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il [ 000000000 Kernel

s [T 000000000 Foot

(s | 0:00000000 | Recovery
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u [ 0::00000000 Backup

Loader: iz i

[WE: =
| Iﬁﬂ]‘ "FMASKROHBE&I 3-1 MASEROM =
5 " 3 " M
f.  Then click the "Upgrade Firmware" column of the burning tool
\ WEOHIFAETE v3.15 = x

Tt [ HRE |ZEmas
Bt FHE i
Bl : Loaderhfids : TRES:
Bl :
| ji ﬂ*jlkMASKROMiﬁ % 1-2-3 MASKROM -

g.  Then click the "Firmware" button to select the Orange Pi OS (Droid) image to
be burned
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s BORTETE v3.15
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. After the burning is completed, the Orange Pi OS

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

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

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

card must be class10 or above. It is recommended to use TF cards from SanDisk and

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

3) Then download the SDDiskTool burning tool from the Orange Pi download page.
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Please ensure that the version of the SDDiskTool tool is the latest v1.72

4) Then download the Orange Pi OS (OH) image from the Orange Pi information
download page, and open the download link of the Orange Pi OS (OH) image. This
image supports TF card and EMMC burning.

Opios-oh-4.0-release-aarch64-opi5plus-24.1-linux5.10.tar.gz

5) Then use decompression software to decompress the compressed package of the
downloaded Orange Pi OS (OH) image. In the decompressed file, the file ending with
".img" is the Orange Pi OS (OH) image file, which is about 3GB in size.

6) Then use decompression software to decompress SDDiskTool v1.72.zip. This
software does not need to be installed. Just find SD_Firmware_Tool.exe in the

decompressed folder and open it.

Language 2022/9/5 15:04 iEE=
% | config EERE 2 KB
|| revision AT 1 KB
|_| sd_boot_config.config CONFG 3% 1 KB
| # SD_Firmware Tool | (421 1757  meFfEE 696 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 3715 149 KB

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

the TF card you want to burn. If there is no display, try unplugging the TF card.

i BOREETREETE v1.72 X

SDBoot:2.12

Generic MassStorageClass USB Device 29.7G ~

Rats T

Bl 4R PCEATIE SDEED
BT E EEHREN O
| | | mmE

SEIHE  54E Demo B4R (ATiA)
[ | [

HNIEEOOEOOOEEMEMED . “reee
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8) After confirming the drive letter, you can format the TF card first and click the
Recover Disk button in SDDiskTool. You can also use the SD Card Formatter
mentioned earlier to format the TF card.

B AR SDBoot:2.12
Generic MassStorageClass USE Device 29,76 A
BT BEhRAE
Bl ECRATI isngzp
ETu R FHEE SD_Firmware_Tool x s
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9) Then start writing the Orange Pi OS (OH) image to the TF card
a. First check "SD boot" in "Select function mode"
b. Then select the path to the Orange Pi OS (OH) image in the "Select Upgrade

Firmware" column

c. Finally, click the "Start Creating" button to start burning the Orange Pi OS (OH)
image to the TF card.

i ESEET REATE V.72 %
B AR E SDBoot:2.12
Generic MassStorageClass USB Device 29.7G ™
B8 R TR
Bl ECEATI
B REAREN Les

| || SERE
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10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start.
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2. 15. How to burn Orange Pi OS (OH) image into eMMC

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

2.15.1. Burn Orange Pi OS (OH) image to eMMC via Type-C cable

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

1) The development board has reserved eMMC expansion interface. Before burning the
system to eMMC, you first need to purchase an eMMC module that matches the eMMC
interface of the development board. Then install the eMMC module to the development
board. The eMMC module and the method of inserting the development board are as
follows:
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2) You also need to prepare a good quality Type-C interface data cable

&

~A

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

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

Opios-oh-4.0-release-aarch64-opiSplus-24.1-linux5.10.tar.gz

5) Then use decompression software to decompress the compressed package of the
downloaded Orange Pi OS (OH) image. In the decompressed file, the file ending with
".img" is the Orange Pi OS (OH) image file, which is about 3GB in size.

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

the DriverInstall.exe executable file in the decompressed folder and open it.
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= ) EE=E =) ol
ADBDriver 2022/12/1 15:07 =
bin 2022121 15:07 it
Driver 2022121 15:07 g ey
4] config 2014/6/3 15:38 EEiSE 1KB
& Driverlnstall 2022/2/28 14:11 MEERE 491 KB
=] Readme 2018/1/31 17:44 AT 1KB
d revison 202272728 14:14 IS 1KB

1) Open DriverlInstall.exe and install the Rockchip microdriver as follows:
a. Click the "Driver Installation" button

& ROREEREEIE v5.12 x

ws | eI ‘
e

b. After waiting for a period of time, a window will pop up prompting "Driver
installation successful", then click the "OK" button.

& EEUHIETIETE v5.12

Driverinstall b4

h ﬂj

FEAR R

[0 (i

2) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.
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=8 EHER =H Fulh

bin 2022/12/1 15:07 i

Language 2022/12/1 15:07 M=
| ] config.cfg 2022/3/23 %11 CFG 37i% i
2] config 2021411730 11:04 EEiE 2 KB
= revision 2022/5/27 9:09 v 3KB
'+ RKDevTool 2022/5/27 2:06 RIFEEF 1,212 KB
% FF& T RERE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

3) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, "No device
found" will be prompted in the lower left corner.

\ ESHFATR 15 - 5

THES FEEN SHRmE

IENE: | &% (g .
L BN Lede
000000000 Par:
0300000000 Uboo

t:

M

=
[m]

000000000
000000000
000000000 | Resowres
00000000 | Hernel
000000000 Boot
000000000 Recover: ¥
000000000 System
000000000 | Backuw |

LT
) e e e e o

T
=8

g
£

HAT 1R BROER A=
Clagsistits

BeAT A =

4) Then start burning the Orange Pi OS (OH) image into the eMMC
a. First, connect the development board and Windows computer through the
Type-C data cable. The location of the Type-C interface of the development
board is as shown in the figure below.

e

~Type-C

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

c. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is as shown in the
figure below:
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d. Then connect the development board to the power supply of the Type-C interface
and power on

mode at this time, and the interface of the burning tool will prompt "A
MASKROM device was found"

\ BERETETE v31s - X
TR FE SR
| |
%,QJEE | ikt | &= | 3 ||
-
ERis 0x00000000 | Farameter
s |T 0x00000000 | Uboot
[+ T 0x00000000 | trust
5 | 0x00000000 | i
s | T 0x00000000 |
] 0x00000000 |
s | T 0x00000000 |
Bl 0x00000000 |
10 | 0x00000000 |
(11 | T 0x00000000 |
i | s 1
Clagiz s
| [ZBl -AuasKROMBEf| =[xt e E
5 " 3 " :
f.  Then click the "Upgrade Firmware" column of the burning tool
\ BORFATE S = x

Tariais | HERER | Smihee

Bl FE i
Bl : Loadex iz : THES:
Bt
‘ % T — A MASKROM ¥ %% 1-3-3 :MASKRON v
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g. Then click the "Firmware" button to select the path to the Orange Pi OS (OH)

image that needs to be burned.

y BROHFFETE V15 = X
Taate FHEREN | mmmas
Bl FHER R
I - LoadezifiR : BhRfES:
it
% Bl —/MMASKROM B % Lz aom .

h. Finally, click the "Upgrade" button to start burning. The log during the burning
process is as shown below. After the burning is completed, the Orange Pi OS
(OH) system will automatically start.

[ © BSRITRTR 1S o ' . =

THiER HAEEN Smthi THboot IR
l Y T#iBoot AT
E$MaskeonFFHR
i = { i g Ef$MaskronfliTh
ML EF R
BEE:  12.0.00 Loaderff:  1.11 GAES. moss “&“ggiﬁg
ismayins|
B C: \orangepi_Splus-openharmony—hdni. ing R aehTnfoH i
. FREIFlashInfofiT

EHIOBF
EHIBRETY
T#I0BH
T#IBRLN
THEMF
EFET#E (100%)
THERD

( R B~ MASKROM B % T

2.16. How to use RKDevTool to clear SPIFlash

1) The position of SPI Flash on the development board is shown in the figure below

2) First, you need to prepare a data cable with a good quality Type-C interface
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3) Then download

&

<A

the Rockchip driver DriverAssitant_vS5.12.zip and MiniLoader and

the burning tool RKDevTool Release v3.15.zip from the Orange Pi data download

page

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

enter the following folder

B8 Android image writing tool-SDDiskTool

E Android APPs

B Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Mame

B MiniLoader - what is needed for burning Linux images

4l

RKDevTool Release v3.15.zip 2%

DriverAssitant_ v5.12.zip &%

Note that the

”MiniLoader-things needed to burn the Linux image” folder

is hereinafter referred to as the MinilLoader folder.

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

then find the DriverInstall.exe executable file in the decompressed folder and open it
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=
ADBDriver
bin
Drriver

k| config

& Driverlnstall

|=| Readme

=] revison

5) After opening DriverInstall.exe, the steps to install the

follows

fEREER
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a. Click the "Driver Installation" button

25 ol

© ESEEEREE v5.12

I |

SEEENE ‘

b. After waiting for a period of time, a pop-up window will prompt "The driver is

installed successfully", and then click the "OK" button.

© B

6) Then decompress RKDevTool Release v3.15.zip, this software does

OO0

Diriverlnstall s
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AT

| »= |

o |
i

installed, just find RKDevTool in the decompressed folder and open it

~
=i
bin
Language
[ ] config.cfg
5] config
=] revision
|& FFETEMSRS v10

EMHE

]
ra
Pa

—

22/

0
022/3/23 9:11
i
0
0

21/11/30 11:04
22/5/27 9:09
022/5/27 906

2021/8/27 10:28

R % R o B L% T v N e |

133

2 o

7 KB
KB
KB
KB
KB

Y
L= R LS B R A= |

1
N )

L

Foxit PDF Reade...

Rockchip driver are as

not need to be



o

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

7) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"

| BEHTETE 15 = <

THER FEEH SEME

|
I E | &= | B ||

ESNI= @ |..|
T mmmemn Lede
R 0x00000000 | Earamster
Elln 00000000 Thoot
(4 |7 0x00000000 | trust
5 | 000000000 Mizo
6 |[C 0x00000000 | Resoures
] 0x00000000 Hernel
8 ] 000000000 Baot
Elm 000000000 | Becovery
10 [T 000000000 Systen
[ [T 0=00000000 Backup
Loader: T T REAEE G
Clagmiiatnts
BAT BB >

8) Then you can start to clear the contents of the SPI FLASH
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

b. Make sure the development board is not connected to the power supply
Then press and hold the MaskROM button on the development board, the
position of the MaskROM button on the development board is shown in the

figure below:

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button
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e. If the previous steps are successful, at this time the development board will enter
the Maskrom mode, and it will be prompted "Find a Maskrom device" on the
interface of the recording tool

|, ETEFETE 35

THIRR FEEE SR

Rl 0:00000000 | Perameter
ol 00000000 baot
1+ [T 000000000 trust
s [T 000000000 Mise
s [T 000000000 Resouwrce
il [ 000000000 Kernel
1z |[C 0x00000000 oot
|58 O 000000000 Eecovery
BUNIE 000000000 System
u [ 000000000 Backup
Loader: thiz i

[E: =)

| iDiscovera MASKROM devicei 3 wsmm -

f.  Then please select advanced features
. BSEITETR VS o & =
THAR [H@EE [

=R

[

r 040000000 Parameter
im 0x04000000 Wboot

| i 0x00§00000 trust

Ll 000000000 Misc

| ] 0x00000000 | Resowree
| ] 000000000 Kernel
T | 0x00000000 Boot

| ] 000000000 Recovery
L 0x00000000 Systen
L3 0x00000000 Backup

g. Then click the position shown in the figure below

v BORIFETR v3.15
THiEE FHEEH AEME

Boot: T

Btk : wa

BBk | SRFlahES | BRGGES | #RCsbiliv [ EeE |
3: B |

Mifiad wRieE #ANaskron ity I
%

BEREAES NELEN  RHROET TR ?(:; Sé{%ﬁ

FiE s DR v i)

R :

R -

Discover a MASKROM device 1-2-3 :NASEROM
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h. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open

i x I
+~ > [EEFE » £E > orangepi )IMiniLuader'ﬁiLinuxﬁﬁZﬁFﬁgﬂﬁﬂE‘ﬁI v O ) £ MiniLoader-E2ZLinux.
|y FEEE - ™M @
s
» 0w T rk3588_finux_smme.cig
g ws [ k3588 linu peiec
s [] rkasB_linux_spiflash.cfg
= 8H [ rk3588_linux_ticard.cfg
5| = [8] rkspi loader
4=
b EF
=
i MR (C)
STE(N): | MiriLoaderall bin ~| Al ler v
| H17(0) | B
i.  Then click download
| PREF AT V.15 = x

THiEh ARENF BHRE

Boot: C:\Usexs\Bh177\Desktopor angepi MiniLoader 1

E

WEFlechTD | BEFlachiS® BEChipEE  BECopability| |3 Lha
3.
4,

MiRE EREE N Maskron AT i
T

= 8. USE

ATRHIS iglEeds,  SHEORT  RES@TES ?i) SATE

SRR bizit dened WERFTE

fist

TR

EE—JI\MASKROMﬁ% 1-2-3 :MASEROM ~

j.  The display after downloading MiniL.oaderAlLbin is shown in the figure below

| BESEFFE TR S

= X
THAgE AEEF =HITE T#iBootF iR
T#fBaothil
Eoot: C:\Users\Bh17T\Deskton \orangeni Winiloader i) | ... I T8 ]
Bl e
.. . - .. . N .- FLASH
TEEFLashD  EERFlachfER EERCkApES.  EECapability |3 g

MRS BRIRE A Maskzon THRTEA

ETRHIS e, SESOET  RERSEATERR

SR 18 BE HERRETE
fizt =72 R
R
R —MASKROM ¥t % 105 awasEwon =

k. Then select the storage device as SPINOR
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| BURITETE 5
THiEle FEEH BHRE THeeotH iR
T#iEoatfilf)
Boot! € :\Usezs\kh17T\Desk tophozangepi iniloader—1H
Bt
BOFL RS BECHES | WBCability |1 Db
AtigE ERRE A Maskzon AT
BEFFIS  lEeEst  SBROPE FERSAEM
Sk W REE
(2o e
B
% P — - MASKROMi% % 1-2-3 MASKRON v
l.  Then click switch storage
| BEEFFETE VS - X
THiEE FEEF SENAE T#iBootFTin
T#BoothL
Boot: €i\Usexsthhl TT\Desktoplorangepi MiniLoader— ... T#
Elft:
1ZHTFLlashID i2BFlash{F S iZERchip(FE i$HRCapability L E
MtigE ERRE # AMaskzon et 3
7.
e
ATFAIS | NReER SUARDT  EREEEH 9 s
110,
Subinte i Ay
ol B
FRRA:
Ziﬂ*JI\MASKROMﬁﬁ’ 1-2-3 :MASKROM ~
m. Then click Erase All to start erasing SPIFlash
« Rl ROt TR v315 — %
THEl FEE BEMA T#BootITH:
T#Boothith
Boot: C:\Users\bh17T\Desktop\orangepi \Miniloadex ... T#;
Bt e
WLy | HEFlash{SE | BEChidEE | #Ecapability [T
AtigE ERRE #AMaskron HHRTER
BEFFS WNEsEs  SUBRORE RRSETEM
Sk #imE AT
o e
R
% P —/"MASKROM % % 1-2-3 :HASKROK -

n. The display log after erasing SPIFlash is shown in the figure below
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2. 17. Start the Orange Pi development board

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

normally inserted into the development board.

2) The development board has an HDMI interface, and the development board can be
connected to a TV or HDMI display through an HDMI-to-HDMI cable. If you buy an
LCD screen, you can also use the LCD screen to display the system interface of the
development board. If there is a Type-C to HDMI cable, the system interface of the
development board can also be displayed through the Type-C interface.

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

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

cable for Internet access.

5) Connect a high-quality power adapter with a 5V/4A USB Type-C interface.

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

Many unstable phenomena during the power-on and start-up process of the
system are basically caused by power supply problems, so a reliable power adapter
is very important. If you find that there is a phenomenon of continuous restart
during the startup process, please replace the power

supply or the Type-C data cable and try again.
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The Type-C power port does not support PD negotiation.

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

There are two Type-C ports that look the same on the development board. The
one next to the network port is the power port, and the other Type-C port has no

power supply function. Please don’t connect it wrong.

There are two Type-C ports that ook the same on the development
board, and only this port can supply power.

This Type-C port cannot supply power to the development board.

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

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

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

debugging serial port.

2. 18. How to use the debugging serial port

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

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

139




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

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

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

The jumper cap of the USB to TTL module needs to be connected

The TXD of the USB to TTL module is connected to the RXD
of the debugging serial port of the development board
The RXD of the US8 to TTL module is connected to the TXD
of the debugging serial port of the development board
The GND of the USE to TTL module is connected to the GND
of the debugging serial port of the development board

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

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

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

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

the Orange Pi development board is as follows
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“ Connect with Dupont wire

Orange Pi FF&#R

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

The TX and RX of the serial port need to be cross-connected. If you don’t want
to carefully distinguish the order of TX and RX, you can connect the TX and RX of
the serial port casually. If there is no output in the test, then exchange the order of
TX and RX, so that there is always a This order is correct.

2.18.2. How to use the debugging serial port on the Ubuntu platform

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

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

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

dev/ttyUSBO

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

test@test:~$ sudo apt-get update

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

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

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

141




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

PuTTY Configuration - o @

Category: Basic options for your PUTTY session

specify the destination you want to connect to

Logaing Host Name (or IP address) Port
w Terminal 22
Keyboard Connection type:

Bell Raw Telnet Rlogin @ SsH Serial

Features Load, save or delete a stored session

~ Window Saved Sessions

Appearance
Behaviour
Translation Default Settings iioad
» Selection
Save
Colours
Fonts Delete
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

Close window on exit:
O Always Never only on clean exit

About Open Cancel

5) First select the setting interface of the serial port

PuTTY Configuration

Category: Options controlling local serial lines

‘Logging Select a serial line
¥ Terminal

Keyboard Serial line to connect to | /dev/ttyusBo

Bell Configure the serial line

Features

Speed (baud
I —— Speed ( ) 1500000

Appearance Data bits | 8
Behaviour
Translation Stop bits [ 1
Selection

Pari None b
Colours Barity —_—

Fonts Flow control None -
¥ Connection —
Data
Proxy
Telnet
Rlogin
b SSH

.

About Open Cancel

6) Then set the parameters of the serial port
a. Set the Serial line to connect to as /dev/ttyUSBO (modify to the corresponding
node name, generally /dev/ttyUSBO)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)
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c. Set Flow control to None

PuTTY Configuration »

Category: Options controlling local serial lines
Logging Select a serial line
* Terminal T

Jdev/ttyusBo |

Serial line to conpect to

Keyboard -
| 2 Enter the device node name of the serial port-medule
Bel Configure the serial line
Features TR
v Window 3 Set SpEBERAARANTo1 500000——— 1500000 |
Appearance Data bits ‘ 3 |
Behaviour —_——
Translation Stop bits [1 |
Selection . =
-
Eaiburs Parity None
¥ Connection
Data 4. Set Flow control to None
Proxy
Telnet
Rlogin -~ 1. Select the setting interface of the serial port
» SSH ol
About Open Cancel

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

PuTTY Configuration

Category: #~~ 1. Go back to gsé%ﬁi%ﬂsi%ﬁ%ﬂfgum session

W Sessjion Specify the destination you want to connect ko

Logging Serial line Speed
~ Terminal | /devjttyusso || 1500000 |
Keyboard = -2-Select Serial
Y Connection type: T~
Bell Raw Telnet Rlogin SSH
.Features Load, save or delete a stored session
FCWindaw Saved Sessions
Appearance |
Behaviour
Translation Default Settings Load
Selection
Colours Save
Fonts Delete
¥ Connection
Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
el 3. Finally click the Open button
About Open Cancel

8) After starting the development board, you can see the Log information output by the
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system from the opened serial port terminal

Jdev/ttyUsBO - PUuTTY

2.18.3. How to use the debugging serial port on Windows platform

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

serial number.

1) Download MobaXterm

a. Download MobaXterm website as follows

https://mobaxterm.mobatek.net

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

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

B Mobaxterm
Terminal Sessions View Xsever Tools Games Settings Macros Help

Quick connect... EOW (| Mobaxterm

[ User sessions
[l Factory servers
¥ Linux servers
. 1on to

#8H My dockers rowser

X11-forwarding Y forwarded)

Sessions A

[R8) my virtual Machines
(i) Phone devices . ]
B 81360 (> /root g
B Raspberry cluster = /roo
B8] RedHat custer
n | Tests servers

&% Windows servers

B8 wsL

]
el
2
=
w
2
5
8
=
4
o
=
@

Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version

144



https://mobaxterm.mobatek.net/

5

Z range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Home Edition Professional Edition

Free

Full X server and SSH support
Remote desktop (RDP, VNC, Xdmcp)
Remote terminal (SSH, telnet, rlogin, Mosh)
X11-Forwarding
Automatic SFTP browser
Master password protection
Plugins support
Portable and installer versions
Full documentation
Max. 12 sessions.
Max. 2 SSH tunnels
Max. 4 macros
Max_ 360 seconds for Tftp, Nfs and Cron

Download now

$69 / 49€ per user*

* Excluding fax Volume discounts available

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

Lifetime right o use

P [ B3 Subscribe online / Get a quote

d. Then select Portable portable version, no need to install after downloading, just

open it and use it

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& MobaXterm Home Edition v22 2
(Portable edition)

MobaXterm Home Edition v22.2
(Installer edition)

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

By downloading MobaXterm software, you accept MobaXierm terms and conditions

You can download the third party plugins and components sources here

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

Please contact us for more information.

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

double-click to open

=F =3 a s =R i
| | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
202210422 16:53 IR 16,461 KB

B MobaXterm Personal 22.2

3) After opening the software, the steps to set up the serial port connection are as follows
a. Open the session settings interface

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

d. Select the baud rate of the serial port as 1500000
Finally click the "OK" button to complete the settings

g 1. Select the session to open the session settings interface
TerminajgeSessions View X server Tools Games Settings Macros Help

® % s k& B Y B &8 5 0

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
Quick connect... . 2 &
[ =9 | Session settings x
«m
- ® e ) Y
E | B H B X @ &K @ @ | @ m @ x ek
& SSH Telnet Rsh Xdmcp RDP  VNC Fip SFTP | Serial File Shell Browser Mosh Aws §3  WSL
= 2. Select the serial port
i &¥ Basic Serial settings
)
" Serial port * v Speed (bps) * [1500000
E {Choose at session start E
= 0 b P210 B to UART Bridg Wi
“ : e . : . F
¥ Advanced Serial settlngf Bl Terminal settings Bookmark settings L
/ £
4, Select d rate as 1500000
3. Select the port number of the serial port Selkuyithe hous ate e L0LOD
€
‘
Serial (COM) session b!
5. Finally click OK
\\
0 e
UNREGIS| 1

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

start the development board and you can see the output information of the serial port
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B COM3  (Siicon Labs CP210x USB to UART Bridge (COM3)) — - x
Ga

2.19. Instructions for using the 5v pin in the 40pin interface of

the development board to supply power

The power supply method we recommend for the development board is to use
the SV/4A or 5V/5A Type-C interface power cord to plug into the Type-C power
interface of the development board for power supply. If you need to use the 5V pin
in the 40pin interface to power the development board, please make sure that the
power cable and power adapter used can meet the power supply requirements of the

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

supply.

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

USB A to DuPont 2.54

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

search and buy by yourself.
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2) Use the 5V pin in the 40pin interface to supply power to the development board. The

connection method of the power line is as follows

a.

The USB A port of the power cord shown in the above picture needs to be
plugged into the S5V/4A or 5V/5A power adapter connector (please do not plug
into the USB port of the computer for power supply, nor can the general
mobile phone charging head, because the development board Without the
PD function, the general mobile phone charging head can only output the
lowest 5V/2A)

The red DuPont line needs to be plugged into the 5V pin of the development
board 40pin

The black DuPont line needs to be inserted into the GND pin of the 40pin
interface

The positions of the 5V pin and the GND pin of the 40pin interface in the
development board are shown in the figure below, remember not to reverse the

connection

3. Ubuntu/Debian Server and Xfce desktop system

instructions

The content of this chapter is written based on the Ubuntu/Debian server

version image and the xfce desktop version image.

If you are using the Ubuntu22.04 Gnome image, please first check the

instructions in the chapter Ubuntu22.04 Gnome Wayland Desktop System

Instructions.

You can refer to the instructions in this chapter for the content that does not

exist in the chapter of Ubuntu22.04 Gnome Wayland Desktop System User
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Manual, but some details may be different, please pay special attention to this point.

If you are using the OPi OS Arch image, please refer to the chapter Orange Pi

OS Arch System Instructions.

3.1. Supported Ubuntu/Debian image types and Kkernel
versions
Linux image type kernel version | server version | desktop version
Debian 11 - Bullseye Linux5.10 support support
Debian 12 - Bookworm Linux5.10 plan support plan support
Ubuntu 20.04 - Focal Linux5.10 support support
Ubuntu 22.04 - Jammy Linux5.10 support support
Debian 11 - Bullseye Linuxé6.1 support support
Debian 12 - Bookworm Linuxé6.1 support support
Ubuntu 20.04 - Focal Linux6.1 support support
Ubuntu 22.04 - Jammy Linux6.1 support support

3. 2. Linux system adaptation
3.2. 1. Linux5.10 system adaptation situation
Function Linux5.10 driver Debian11 Ubuntu20.04 Ubuntu22.04
HDMI TX1 Video OK OK OK OK
HDMI TX1 Audio OK OK OK OK
HDMI TX2 Video OK OK OK OK
HDMI TX2 Audio OK OK OK OK
HDMI RX Video OK OK OK OK
HDMI RX Audio OK OK OK OK
USB2.0X2 OK OK OK OK
USB3.0X2 OK OK OK OK
2.5G PClIe network OK OK OK OK
port X2
2.5G PClIe network OK OK OK OK
port light
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Debug serial port OK OK OK OK
RTC Chip OK OK OK OK

FAN interface OK OK OK OK
eMMC Extension ports OK OK OK OK
AP6275P-WIFI OK OK OK OK
AP6275P-BT OK OK OK OK
AX200-WIFI OK OK OK OK
AX200-BT OK OK OK OK
AX210-WIFI OK OK OK OK
AX210-BT OK OK OK OK
RTLS8852BE-WIFI OK OK OK OK
RTL8852BE-BT OK OK OK OK
MaskROM button OK OK OK OK
Type-C ¥ USB3.0 OK OK OK OK
Type-C ADB Function OK OK OK OK
Type-C DP Video OK OK OK OK
Type-C DP Audio OK OK OK OK
switch button OK OK OK OK
infrared function OK OK OK OK
Three-color LED light OK OK OK OK
Onboard MIC OK OK OK OK
headphone playback OK OK OK OK
headphone recording OK OK OK OK
SPK Horn OK OK OK OK
40PIN GPIO OK OK OK OK
40PIN 12C OK OK OK OK
40PIN SPI OK OK OK OK
40PIN UART OK OK OK OK
40PIN CAN OK OK OK OK
40PIN PWM OK OK OK OK

TF card start OK OK OK OK
SPI+NVME start OK OK OK OK
OV13850 camera OK OK OK OK
OV13855 camera OK OK OK OK
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GPU OK OK OK OK
VPU OK OK OK OK
NPU OK OK OK OK
REBOOT command OK OK OK OK
restarts
Poweroff command OK OK OK OK
shutdown
MIPI LCD display OK OK OK OK
MIPI LCD Touch OK OK OK OK
Chromium hard OK OK OK OK
solution video
3. 2. 2. Linux6.1 system adaptation situation
Function Linux5.10 driver Debian11 Ubuntu20.04 Ubuntu22.04
HDMI TX1 Video OK OK OK OK
HDMI TX1 Audio OK OK OK OK
HDMI TX2 Video OK OK OK OK
HDMI TX2 Audio OK OK OK OK
HDMI RX Video OK OK OK OK
HDMI RX Audio OK OK OK OK
USB2.0X2 OK OK OK OK
USB3.0X2 OK OK OK OK
2.5G PClIe network OK OK OK OK
port X2
2.5G PClIe network OK OK OK OK
port light
Debug serial port OK OK OK OK
RTC Chip OK OK OK OK
FAN interface OK OK OK OK
eMMC Extension ports OK OK OK OK
AP6275P-WIFI OK OK OK OK
AP6275P-BT OK OK OK OK
AX200-WIFI OK OK OK OK
AX200-BT OK OK OK OK
AX210-WIFI OK OK OK OK
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AX210-BT OK OK OK OK
RTLS8852BE-WIFI OK OK OK OK
RTL8852BE-BT OK OK OK OK
MaskROM button OK OK OK OK
Type-C ¥ USB3.0 OK OK OK OK
Type-C ADB Function OK OK OK OK
Type-C DP Video OK OK OK OK
Type-C DP Audio OK OK OK OK
switch button OK OK OK OK
infrared function OK OK OK OK
Three-color LED light OK OK OK OK
Onboard MIC OK OK OK OK
headphone playback OK OK OK OK
headphone recording OK OK OK OK
SPK Horn OK OK OK OK
40PIN GPIO OK OK OK OK
40PIN 12C OK OK OK OK
40PIN SPI OK OK OK OK
40PIN UART OK OK OK OK
40PIN CAN NO NO NO NO
40PIN PWM OK OK OK OK
TF card start OK OK OK OK
SPI+NVME start OK OK OK OK
OV13850 camera OK OK OK OK
OV13855 camera OK OK OK OK
GPU OK OK OK OK
VPU OK OK OK OK
NPU OK OK OK OK
REBOOT command OK OK OK OK
restarts
Poweroff command OK OK OK OK
shutdown
MIPI LCD display OK OK OK OK
MIPI LCD Touch OK OK OK OK
Chromium hard OK OK OK OK
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solution video

3. 3. The format of linux commands in this manual

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

framed in the following box

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

special attention, except for the commands in it.

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

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

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

b. root@orangepi:~$ prompt indicates that this command is entered in the linux
system of the development board, and the last $ of the prompt indicates that
the current user of the system is an ordinary user. When executing a privileged
command, you need to add sudo

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

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

e. root@test:~# prompt indicates that this command is entered in the Ubuntu PC

or Ubuntu virtual machine, not in the linux system of the development board.
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The # at the end of the prompt indicates that the current user of the system is the

root user and can execute any command you want

3) What are the commands that need to be entered?
a. As shown below, the black bold part is the command that needs to be input, and
the content below the command is the output content (some commands have
output, some may not have output), this part of the content does not need to be

input

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

bootlogo=false

console=serial

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

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

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

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

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

3.4. Linux system login instructions

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

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

fault, just press Enter after inputting.

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

other reasons.

3.4. 2. How to set automatic terminal login in linux system
1) By default, the Linux system automatically logs in to the terminal, and the default
login user name is orangepi

orangepi5plus login: orangepi (automatic login)

1oy
I 1
Il
N

I _\ I
\Ii,)illl/ —|
S I = AT T S R
10 S | ) e |l

I _\Q I —
i) [F

il
2] ey

elcome to Orange Pi 1.0.0 Jammy with Linux 5.10.110-rockchip-rk3588

System load: 3% Up time: 0 min
emory usage: 2% of 7.51G IP: 192.168.1.182
CPU temp: 426°C Usage of /: 4% of 117G

[ @ security updates available, 2 updates total: apt upgrade ]
Last check: 2023-05-11 17:44

Last login: Thu May 11 17:44:06 CST 2023 on ttyl
To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

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

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login terminal

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

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

terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4. 3. Instructions for automatic login of Linux desktop version
system
1) After the desktop version system is started, it will automatically log in to the desktop

without entering a password
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(5 Applications :

u 1 Dec, 11:48 [#] Jr dhi)orangepi

Or‘anqe Pi

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

orangepi@orangepi:~$ sudo disable_desktop autologin.sh

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

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

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

the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

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

Thu 1 Dec, 12:15 [£] fiy root

Note that if you log in to the desktop system as the root user, you cannot use
pulseaudio in the upper right corner to manage audio devices.

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

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

the orangepi user again

orangepi@orangepi:~$ sudo desktop_login.sh orangepi

3.4.5. The method of disabling the desktop in the Linux desktop
version system

1) First enter the following command in the command line, please remember to add

sudo permission

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

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

orangepi@orangepi:~$ sudo reboot

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

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

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

b. After selection, the monitor will display the desktop

3.5. Onboard LED Light Test Instructions

1) There is a red, green and blue three-color light on the development board, and its

location is shown in the figure below:

2) As long as the development board is powered on, the red LED light will always
be on, which is controlled by the hardware and cannot be turned off by the software.
The red LED light can be used to determine whether the power supply of the

development board is turned on normally.

3) The green and blue LED lights will keep blinking after the kernel boots, which is

controlled by software.

4) The method of using the command to set the green light on and off and blinking is as

follows:

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

a. First enter the setting directory of the green light

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

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

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

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

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

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

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

5) The method of using the command to set the blue light on and off and flashing is as

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

a. First enter the setting directory of the blue light

root@orangepi:~# cd /sys/class/leds/blue led

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

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

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

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

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

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

6) If you don't want the LED light to flash after booting, you can use the following
method to turn off the green light and blue light

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus

408
408

SoC runs between

and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]
Wired,; wiretess,; Btustootir;
=L Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

access point

c. Then se

<LK

=Eitis

lect Hardware

System

settings

Bootenv Edit boot environ
CPU
Aual

nnnnnnnn

in _the netuork

ment
governor

econtigure

= Run apt update &

Install ZSH with

Disable desktop o

<LK >

iguration: UART, I2C, etc.
@emon
apt upgrade
plugins and tmux
r change login type

< Back >

d. Then use the arrow keys of the keyboard to navigate to the position shown in the

figure below, and then use the space to select the opiSplus-disable-leds

configuration
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1cdld
*]@ piSplus-disable-leds]
et
[ 1 opibplus-ov13850
[ ] opiSplus-ov13855

[ 1 ledl
-

e. Then select <Save> to save
[ ] wifi-ap6275p
.

100%

< 5 < Back >

f.  Then select <Back>

L l Tl Rk B T Y L
[ [ ] wifi-ap6275p

< Save >

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

Applying changes

Reboot to enable new features?

<}eboot> <Cancel>

h. After restarting, you can see that only the red light on the development board is

always on, and the green and blue lights will not flash

3.6. Network connection test

3.6. 1. 2.5G Ethernet port test

1) The development board has two 2.5G Ethernet ports, and the test methods for the two
ports are the same. First, insert one end of the network cable into the Ethernet interface of
the development board, and connect the other end of the network cable to the router, and

ensure that the network is unimpeded.
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2) After the system starts, it will automatically assign an IP address to the Ethernet card
through DHCP without any other configuration.

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

orangepi@orangepi:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN group default gqlen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Ift forever preferred_lft forever
inet6 ::1/128 scope host
valid_Ift forever preferred_lft forever
2: enP3p49s0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 00:e0:4¢:68:00:26 brd ff:Af:ff: ff: {f: ff
inet 192.168.1.245/24 brd 192.168.1.255 scope global dynamic noprefixroute enP3p49s0
valid_Ift 42537sec preferred lft 42537sec
inet6 f€80::9005:95ac:b9c0:2beb/64 scope link noprefixroute
valid_Ift forever preferred_lft forever
3: enP4p65s0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 00:e0:4¢:68:00:27 brd ff:Af:ff: ff:{f: ff
inet 192.168.1.247/24 brd 192.168.1.255 scope global dynamic noprefixroute enP4p65s0
valid_Ift 43179sec preferred lft 43179sec
inet6 fe80::62b5:dc5e:728e:39a3/64 scope link noprefixroute

valid_Ift forever preferred_lft forever

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

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

orangepi@orangepi:~$ ifconfig
Command 'ifconfig' is available in the following places
* /sbin/ifconfig
* [usr/sbin/ifconfig
The command could not be located because '/sbin:/usr/sbin' is not included in the PATH

environment variable.

161




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

This is most likely caused by the lack of administrative privileges associated with your
user account.

ifconfig: command not found

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

1. Connect the HDMI display, then log in to the system and use the ip addr show
command to view the IP address

2. Enter the ip addr show command in the debugging serial terminal to view the IP
address

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

A) First check whether the Linux system has started normally. If the
three-color light on the development board is flashing, it is generally started
normally. If only the red light is on, it means that the system has not started
normally;

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

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

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

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

assigns an IP address without any settings.

4) The command to test the network connectivity is as follows, the ping command can
be interrupted through the shortcut key of Ctrl+C

orangepi@orangepi:~$ ping www.baidu.com -I enP4p65s0 #Test command for one of the
network ports

orangepi@orangepi:~$ ping www.baidu.com -1 enP3p49s0 #Test command of anothe
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network port

PING www.a.shifen.com (14.119.104.254) from 192.168.1.182 enP3p49s0: 56(84) bytes of data.
64 bytes from 14.119.104.254 (14.119.104.254): icmp_seq=1 ttl=56 time=6.26 ms

64 bytes from 14.119.104.254 (14.119.104.254): icmp_seq=6 ttl=56 time=5.69 ms

~C

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

6 packets transmitted, 6 received, 0% packet loss, time 5008ms

rtt min/avg/max/mdev = 5.671/5.859/6.264/0.202 ms

3. 6. 2. WIFI connection test

First of all, please note that there is no WIFI module on the Orange Pi 5 Plus
development board, and an external PCle network card or USB network card is
required to use the WIFI function.

For instructions on using the external PCle network card, please refer to the
section on how to use the PCle WIFI6+Bluetooth module.

For instructions on using the external USB network card, please refer to the

USB wireless network card test section.

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

way.

3.6.2.1. The server image connects to WIFI through commands

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

demonstrated in this section to connect to the WIFI network.

The commands demonstrated below are the default WIFI network device node
name wlan(, but the node names of different WIFI modules will be different, please

replace it with the actual node name you see, do not copy it.
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1) First log in to the linux system, there are the following three ways
a. If the development board is connected with a network cable, you can remotely
log in to the Linux system through ssh
b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system
c. If the development board is connected to the HDMI display, you can log in to the
linux system through the HDMI display terminal

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

orangepi@orangepi:~$ nmecli dev wifi

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

3) Then use the nmeli command to connect to the scanned WIFI hotspot, where:
a. wifi_name needs to be replaced with the
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'.

4) Through the ip addr show wlan0 command, you can view the IP address of wifi

The device node names of WIFI are not necessarily all wlan0, please refer to

what you actually see.

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
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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 Ift 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred Ift 172792sec
inet6 fe80::421:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred lft forever

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

The device node names of WIFI are not necessarily all wlan0, please refer to

what you actually see.

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

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

1) First log in to the linux system, there are the following three ways
a. If the development board is connected with a network cable, you can remotely
log in to the Linux system through ssh
b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the linux system (please use MobaXterm for
the serial port software, and minicom cannot display the graphical interface)

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

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

ER

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
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1

Wired i <Deactivate>

* Wired connection 1 i

Wi-Fi
N KA
i kokok ok

FrAk
Fkk

S

gttt
EEEs
Fkk
*
*k
*%
Hk

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

cursor on Activate and press Enter

nd_press Enter

<Act ivate>

Wired
* Wired connection 1

Wi-Fi
| g .orangepi 5G *** |
FETT3

Jrangepi ok A

i Kokok

1)
& Tl Select thEXWiFi want to connect td
ES 3 :

ok
Hk
Hk
* K
Hok

S O S T wm HEESEE o

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

password in Password and press Enter to start connecting to WIFI

Wired <Activate>
* Wired connection 1

Wi-Fi

L
——— Authentication required by wireless network ———m—

Passwords or encryption keys are required to access the

wireless network ' ' ' orangepi'. 1, BAWIFIEH

[Password I |

<Cancel> <OK>

2 T EIERE

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

connected WIFI name

Wired <Deactivate>

* Wired connection 1

Wi-Fi

* -e:angggi_._m\
— — _ _FNg -

o owmoa

AIEE *

- EEEETETEEEEEEE

<Back>

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

The device node names of WIFI are not necessarily all wlan0, please refer to
what you actually see.

orangepi@orangepi:~$ ip addr show wlan(
11: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff: ff: ff: {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 25907 1sec preferred Ift 17267 1sec
inet6 fe80::4211:6019:a80e:4c31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

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

command can be interrupted through the shortcut key Ctrl+C

The device node names of WIFI are not necessarily all wlan0, please refer to
what you actually see.

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

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

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

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

3.6.2.3. Test method of desktop image

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

Fri 2 Dec, 04:01 888 /A ¢) orangepi

2) Click More networks in the pop-up drop-down box to see all scanned WIFI hotspots,
and then select the WIFI hotspot you want to connect to
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Fri 2 Dec, 04:02888 fy ¢f{)orangepi

Ethernet Network
disconnected

Wi-Fi Networks

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

ser 136nw

4933131311111 31 33133313331

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

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

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

password [ 20000000t ccessessesses 2 ]

| | Show password

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

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

Bl Terminal Emulator
B File Manager

[ Mail Reader

@ web Browser

[ settings

2 Accessories

<% pDevelopment

% Graphics

<+ Help

v v v v

¥ Chromium Browser

B Multimedia
¥ office

€} System
® Log out

v v v B4

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

connection is normal

|7 —

€ > C A& Fw==| orangeplorg/indexnim! o= :

étvu’c rx Hardware Software Customized services News Forums About us Service & Download ER/E3T

Orange Pi
Compute Module 4

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

* 4K HD display

= Wi-Fi5+BT 5.0, BLE support

3.6.3. How to set a static IP address

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

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

1) First run the nmtui command

orangepi@orangepi:~$ nmtui
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2) Then select Edit a connection and press Enter
— NetworkManager TUI |—

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

<0K>

3) Then select the network interface that needs to set a static IP address, such as setting
the static IP address of the Ethernet interface to select Wired connection 1 or Wired
connection 2

Ethernet T <Add>
Wired connection 2jE']
Wired connection 1 #§ || <Edit...>
i
# || <Delete>

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

Ethernet 1 <Add>
Wired connection 2JE
Wired connection 1 |
o
#i | <Delete>

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

figure below to configure IPv4

172



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

| Edit Connection }

Profile name [{hNg=lsBe{s]ilsl=ehaKe]s M
DRI -WenPAp65s0 (00:E0:4C:68:00:27)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automat{c> <Show>

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

<Cancel> <OK>

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

to confirm
| Edit Connection |
Profile name [[ENg=leMele]i]jl=IchmNe])
VAL MenPAp65s0 (00:E0:4C:68:00:27)
= ETHERNET <Show>
Disabled

= IPv4 CONFIGURATION| Automatic ' <Show>
= IPv6 CONFIGURATION| Link-Local <Show>
[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

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

| Edit Connection |

Profile name ({FSg=leMels]slsl=TohshRe]s ]
PVl MenPAp65s0 (00:EQ:4C:68:00:27)

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

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

8) Then move the cursor to <Shoew> via the Tab key
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] Edit Connection |

Profile name [{pEg=leMRslolslil=IohsRe]sM0"s
P IA-MenP4p65s0 (00:E0:4C:68:00:27)

= ETHERNET <Show>

IPv4 CONFIGURATION <Manual>
IPv6 CONFIGURATION <Automatic> how>

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

<Cancel> <0K>

9) Then press Enter, and the following setting interface will pop up after entering

] Edit Connection |

Profile name ({F§g={sMelol;lsl=ohmte] I
LA MenPAp65s0 (00:E0:4C:68:00:27)

= 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
[ 1 Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters

[ 1 Require IPv4 addressing for this connection

= IPv6 CONFIGURATION <Automatic> <Show>

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

T - >

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

set in the image below are just an example
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| Edit Connection |

Profile name [[RNg=teMele]q)sl=lchuRe]) M
BENAR-WenP4Ap65s0 (00:E0:4C:68:00:27)
= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual> <Hide>

_Add - 192.168.1.100 <Remove>

<Add...>

Gateway QRSB NN
DNS servers [BE-EE:IE: | <Remove>
<Add...>
Search domains <Add...>

i - o

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

confirm

= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel>

- mEEEEEEEEEEE

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

Ethernet <Add>
Wired connection 2
Wired connection 1 <Edit... >
<Delete>

- ﬁﬁﬁgﬁﬁ = s e e e B
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13) Then select Activate a connection, then move the cursor to <OK>, and finally click

Enter

14) Then select the network interface that needs to be set, such as Wired connection 2,
then move the cursor to <Deactivate>, and press the Enter key to disable Wired
connection 2

15) Then re-select and enable Wired connection 2, so that the static IP set earlier will

take effect

Quit

— NetworkManager TUI |—
Please select an option

Edit a‘%¢onnection

Activate a connection
Set system hostname

T K>

Ethernet (enP3p49s0)
Wired connection 1

Fthernet {pn Pd.nﬁ'iqﬂ:l

¥ Wired connection 2

B -

<Deactivate>

Ethernet (enP3p49s0)
* Wired connection 1

Wired connection 2

EEEEmEmE

<Activate>

16) Then you can exit nmtui through the <Back> and Quit buttons
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— NetworkManager TUT |—

<Deactivate= Please select an option

Ethernet (enP3p49s0)
* Wired connection 1
Ethernet (enP4p65s0)
* Wired connection 2

Edit a connection
Activate a connection
Set system hostname

PENEEE e PR REENEE ~

{§

<DK=>

v
"4

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

changed to the static IP address set earlier

orangepi@orangepi:~$ ip addr show enP4p65s0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_fast state
\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd ff:{f:{f: ff: ff: {f
inet 192.168.1.100/24 brd 192.168.1.255 scope global noprefixroute enP4p65s0
valid_Ift forever preferred lft forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e¢/64  scope  global dynamic
noprefixroute
valid_1ft 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_lIft forever preferred lft forever

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

orangepi@orangepi:~$ ping 192.168.1.47 -1 enP4p65s0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 enP4p65s0: 56(84) bytes of data.
64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

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

~C

--- 192.168.1.47 ping statistics ---

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

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

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

2) Then use the nmeli con show command to view the name of the network device, as
shown below, Wired connection 1 and Wired connection 2 arc the names of the

Ethernet interfaces

orangepi@orangepi:~$ nmecli con show

INAME UuID TYPE DEVICE

Wired connection 1 ¢043c817-1156-3b72-a559-9a8¢cd642bf70 ethernet enP3p49s0
Wired connection 2 6£74598a-ccc6-358b-be05-87eaf34df930  ethernet enP4p65s0

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

c. ipv4.gateway represents the address of the gateway

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

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot

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

address has been set to the desired value
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orangepi@orangepi:~$ ip addr show

2: enP3p49s0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state

\UP group default gqlen 1000
link/ether 00:€0:4c:68:00:26 brd ff:{f: ff: ff: {f: ff
inet 192.168.1.110/32 scope global noprefixroute enP3p49s0

valid_lIft forever preferred lft forever
inet6 fe80::9005:95ac:b9c0:2beb/64 scope link noprefixroute

valid_Ift forever preferred lft forever

3.7. How to use E-Key PCle WIFI6+Bluetooth module

1) First you need to buy a PCle WIF16+Bluetooth module

S/N Model Physical pictur Supported OS
1 AX200 ' O Debian
(PCIE+USB port) Ubuntu
OpenWRT
OPi OS Arch
2 AX210 Debian
(PCIE+USB port) Ubuntu
OpenWRT
OPi OS Arch
3 RTL8852BE Debian
(PCIE+USB port) Model:COW-C38528E.00 || Ubuntu
WIFI MAC EO75264CAG3D [
N Android12
o OPi OS Arch
g EdE e | OPj OS Droid
=L L L e i
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Pay attention to RTL8852BE, please do not buy the module shown in the figure
below, there will be problems after testing.

Realtek module: RTL8852BE

AW-XB547NF REV01 ~
L

WF MAC: 141333063EUX
CT#: GPJPO1MATS5AJ

HP P/N:M91127-002
k SPS#:M91238-005
= SA#:M91128-001
Product of China

2) Then insert the module into the M.2 E-Key interface of the development board and fix

it. The position is shown in the figure below:

3) Then use the Ispci command, if you can see the information of the WIFI module, it
means that the module is in good contact

a. AX200 displays as follows
orangepi@orangepi:~$ Ispci | grep "Network"

0002:21:00.0 Network controller: Intel Corporation Wi-Fi 6 AX200 (rev 1a)

b. AX210 displays as follows
orangepi@orangepi:~$ Ispci | grep "Network"

0002:21:00.0 Network controller: Intel Corporation Wi-Fi 6 AX210/AX211/AX411 160MHz (rev 1a)

c. RTL8852 display as shown below
orangepi@orangepi:~$ Ispci | grep "Network"

0002:21:00.0 Network controller: Realtek Semiconductor Co., Ltd. Device b852
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4) Then use the following command to see that there will be an additional WIFI device
node

[orangepi@orangepi ~]$ ip a

5) For the WIFI connection and test method, please refer to the WIFI connection test

section, and will not repeat them here.

6) For the test method of Bluetooth, please refer to the section on Bluetooth usage, so I

won’ t go into details here.

3.8. SSH remote login development board

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

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

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

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

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

is orangepi)

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

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

3) After successfully logging in to the system, the display is as shown in the figure below
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:~$ ssh orangepi@192.168.1.110
The authenticity of host '192.168.1.110 (192.168.1.110)' can't be established.
ECDSA key fingerprint is SHA256:7f1zQzbVX0JP+TSLVbWvkXNiwOUEMOcIcwWBL3Vjcic.
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '192.168.1.110' (ECDSA) to the list of known hosts.
orangepi@192.168.1.110's password:

F_\ _\C RV
I\ 11D
) |

] e 1
/I I Ny

Welcome to with

System load: 1% Up time: 20 min  Local users:
Memory usage: 7% of 7.51G IP: 192.168.1.110 192.168.1.100
CPU temp: 41°C Usage of /: 19% of 29G

[ : orangepi-config ]

Last login: Fri May 12 11:60:09 2023
-5

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

connect:

root(@orangepi:~# reset_ssh.sh

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

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

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

a. Open Session

b. Then select SSH in Session Setting

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

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

username
e. Finally click OK
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8 x
& @ X ©

&

2. Select SSH =

1. Open Session

H
&

A Macres 4 Took

[ Remeta ot " 12216913 | |5-;sm.n usermarma [ ook

2 ot |2 &
BN Advanced SSH settings \. Terminal settings 5 Natwork seftings X\r\aw settings

2 Emevbe [Pacdressof toe development hosnd 4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

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

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

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

B 192.168.1.236 (orangepi)

Terminal Sessions View X server Tools Games Settings Macros Help

@ % % = &« ® 8B ¥ B & 5 @

£

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

Quick connect... 4 BN 4 192.188.1.174 B¥5 192168 1.174
& [ User sessions B4 orangep1@192 :

152,163, 1.236 (orangepi)

p
o
[}
[}
i

4) After successfully logging in to the system, the display is as shown in the figure below
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B 192.168.1.236 (orangepi)
Terminal Sessions View Xserver Tools Games Settings Macros Help
.2 - - ] o
B R A B B Y B & £ 0
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help

Quick connect...

Wi TR

A ‘fhumm‘nrangepiﬁ’ @‘

*  Name Si
.
.cache g .
.dnnamon 7 X11-forwarding : (remote s forwarded through ssH)
Jconfig ? DISPLAY : v lautom: t on remote server)

Sessions

.geonf
Jocal
.oh-my-zsh
Desktop
Documents

» For more info, ctri+click on

Downloads
Music
Pictures
Public
Templates
Videos
.bash_logout
.bashrc
.profile
Xauthority
\XSCreensaver

Scp ™ Macros @ Tools

apt upgrade |

\XSESSION-ETOrs
.zshre

a): orangepi-config ]

[ S R

"root"), use "sudo <command>".

3.9. How to use ADB

3.9. 1. How to use network adb
1) After the system starts, please confirm that adbd has been started

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

2) Then check the IP address of the development board and write it down

3) Then install the adb tool on the Ubuntu PC
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

4) Then use the following command to connect to the network adb
test@test:~$ adb connect 192.168.1.xx:5555 #Please replace the IP address with
the IP address of the development board

* daemon not running; starting now at tcp:5037

* daemon started successfully
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connected to 192.168.1.xx:5555
test@test:~$ adb devices

List of devices attached
192.168.1.xx:5555 device

5) Then use the following command to log in to the linux system of the development
board

test@test:~$ adb shell

root@orangepiSplus:/# <--- After seeing this prompt, it means that you have

successfully logged in to the development board

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

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

If there is no adb tool in your Windows system, you can use the adb program in
the RKDevTool software (this software is useful in the section on how to use
RKDevTool to burn the Linux image to the TF card).

=M@ » RKDevTool Release v2.92 » hin

s

.
2] AdbWinApi.dll
[2] AdbWinUsbApi.dil

1K

[#] RKImageMaker

[ R I  T VT SR ¥
[ T s T e R

An example using adb in Windows looks like this:
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3.9. 2. adb3.9.2. Use type-c data cable to connect to adb
1) First prepare a good quality Type-C data cable

&

2) Then connect the development board and Ubuntu PC through the Type-C data cable.
The position of the Type-C interface of the development board is shown in the figure

below:

3) Then run the following command to set the Type-C interface to device mode

orangepi@orangepi:~$ sudo set_device.sh

186




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

If the set device.sh script does not exist in the Linux system, please use the

following command directly:

orangepi@orangepi:~$ sudo bash -c "echo device > /sys/kernel/debug/usb/fc000000.usb/mode"

orangepi@orangepi:~$ sudo systemctl restart usbdevice

4) Then please confirm that adbd has been started

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

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

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

6) Then use the following command to check whether the adb device is recognized
test@test:~$ adb devices

List of devices attached

e0f9171bc343¢305 device

8) Then use the following command to log in to the linux system of the development
board

test@test:~$ adb shell
root@orangepiSplus:/# <--- After seeing this prompt, it means that you have

successfully logged in to the development board

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

If there is no adb tool in your Windows system, you can use the adb program in
the RKDevTool software (this software is useful in the section on how to use
RKDevTool to burn the Linux image to the TF card).
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=M » RKDevTool Release v2.92 » bin

1% AdbWinapi.dil

| AdbWinUsbApi.dll
[==] AFPTool

[#] RKImageMaker

An example using adb in Windows looks like this:

B =SiETT = O X

evlool_Releas

inrdir

o \REDevTool Rel \bin BB R

push adb. exe froot

3. 10. The method of uploading files to the Linux system of the

development board

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

3.10. 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 on the
development board. The specific commands are as follows
a. file_path: need to be replaced with the path of the file to be uploaded
b. orangepi: It is the user name of the Linux system of the development board, and
it can also be replaced with other ones, such as root

c. 192.168.xx.xx: It is the IP address of the development board, please modify it
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according to the actual situation
d. /home/orangepi: The path in the Linux system of the development board, which

can also be modified to other paths

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

2) If you want to upload a folder, you need to add the -r parameter

test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

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

manual

test@test:~$ man scp

3.10.1.2. How to upload files using filezilla

1) First install filezilla in Ubuntu PC
test@test:~$ sudo apt install -y filezilla

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

3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty
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FilezZilla = B
X{F(F) REE) ZH(NV) FHM ESHRGS) BEB) FEBH)
# v EENEE O kO B & &
EAUH): AR FE(W): ®O(P): BREERQ |~
Fiis: |/ o |\l EEis
v -
b bin
> boot
cdrom
X ~ Xtk xfrEm i
lib32 ZE 202211506
lib64 EES 202252085 09~
libx32 HF 202211506
lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A
media ZE 2022812503
o B 2022 t0840 - REEFTARSSR
opt B 202211506
M proc EES 2022512503+
root HF 2022512503
run EES 2022512503
AT 26 AR, /B2 n T it
MRE 28/ i BE EEx K AR KE
FIARIXH | fRAE | RIhEIES
& pimles e

4) The method of connecting the development board is shown in the figure below

FileZilla = i 8
3.Password: orangepi

XHHF) BEE EERMV RN RSHG) BEE M
# v [52l0E Ok F Q &

£ | 1921681100 | ﬁ;ﬁ%tunlrnot |E‘?3£—“;(w): %D(P):lﬂ | thEEEQ | -

2 Usemame 4.Port number 22

5_Click Quick Connect

5) Then choose to save the password, and then click OK
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fEEN? 23
D481k Filezilla i (EEFFBIS7
IR St Filezilla BHEE, E1 FileZilla FEFMEELTHABAES,

6) Then choose to always

FERFE®(0)
FEIEEEFHSEEV
& (M):

BRENEBR):
FTEE-ERAEEME! BEIZENER.

trust this host, and then click OK

REXHRER x
ERS SN NEERRRY, TEOEERSSREET
RTRAH .
sean
4l
HERE®
B
B
[Blezeezzn. sermmmrzre

I

7) After the connection

is successful, you can see the directory structure of the

development board linux file system on the right side of the filezilla software

sftp://root@192.168.31.11 - FileZilla > & =
ISZ(LF(F) RIEE) TAEV) FEM RESE0G) PEE) FEEHH)
2 v EBEEE omo x> =asae
%}m(m: tp://192.168.31.11 | AFH(U): | root EERR(W):  eeeeeeer imO(P): BERERQ | ~
ék& Connected to 192.168.31.11
& RIRERVIE.
3}(5 Listing directory froot
R FlH/root BRI
| &L |/ ~ || ER 8IS | Jroot ~
> | ~ @/
> =R
SCfFRN SRR B
B 202211506
EE 2022508509
| 53 20225E115 06
|1 lost+found EE] 2022811505 XfFH A XA XEER  RiEER R FiEE/H
| = media B3 2022812503 B
[ mot B2 202250809 [ .cache BEF 20224128+ drwx—  root root
opt EES 2022811506 {7 .config BF 20224128+ drwxrxrx root root
% proc EE] 202241203 1 .oh-my-zsh BF 2022£E12H- drwxrxrx rootroot
| root BF 2022812503~ 0 .pip BER 2022612+ drwxrexrx  root root
|m run EE] 2022651203 .Xauthority 55B 3{f 20228128 Tw— root root
| (—— a= S PR .bash history 793B Wit 2022128 -Tw— root root
J’h?ﬂﬁﬂ?s’u\ﬁa +*/hEit226R sV AaNES. FhBit504MB
K RFER RS

| BE /At AR EEXH
|

8) Then select the path to

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

option to start uploading the file to the development board bingo.

sftp://root@192.168.31.11 - FileZilla

XMHF) fmIEE) EBARV) FRET BESHEE) BEE BHEH
# v PEEEES O ik © 3 FTAas

FHUH): | tpy//192.168.31.11 | FHFA(U): root EEI(W):  sessenen WO(P): HEEEQ |~

K FlH /home B9 E RALTH

R iEEXfhome/orangepi"fy HRFIE. .
R#&:  Listing directory /home/orangepi
K7 Filii*/home/orangepi”s] B RAILH

~ | RIS | /home/orangepi

i | /home/test/Downloads/test/
@ 2 boot
Music 2 dev
> Pictures 2 etc
Public “ home
Templates -
Videos ? .cache
> VirtualBox VMs 2 .cinnamon
bin D eoatie
S A SR TR SiFEY XHEE A Xk XHEE  RiEEN R FREE/E
v _bashrc 3.6KB X 20225128 TW-~—-  Orangepi ...
B nomachine 8.2.3 3... VE12503 .profile 807B X 20224F12H~ TW--f~  Orangepi...
viminfo 3.5KB X 2022% 128 TW——  orangepi...
TN BIEAFI(A) .Xscreensaver 20B i 20228125 TW-TW-r-  Orangepi ...
XSession-errors 7.6KB X{f 2022125 TW—  orangepi...
B XSesSion-errors... 7.7KB old-¥ff 2022125~ Tw— orangepi ...
RIE(E) zshrc 4.0KB Tff 20224128 - TWTW--  0rangepi...

YEET 1V ‘kf\\‘.:'.ii:f)ﬁl SIBER0 134V 16 TMER. /hEit626R
EZER(C

P55 88/ Ac 3 Al SRESHEAY) K g KE
RIZ(E)
fER(D)
EHER

FIBARISIF | fRiRI | ARIneYfEiE
DD pir. e oo

9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded file

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

go into details here
3.10.2. The method of uploading files to the development board Linux

system in Windows PC

3.10.2.1. 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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EFileZilla.......

Home

[AFilezillePro g0
o

FileZilla
Features
Screensnors
Downioad
Documentation
Flezila P o . :
wZla Fro Download FileZilla[Client for Windows (64bit x86)
FileZilla Server
o The iatest stabie versian o FlleZlla Cllent Is 3.62.2
‘Community Please select the file appropriate for your platform below.
Forum %
wiki © windows (64bit x86) £
General R J L
) Downloa: - : _
Sport Filezilla Client click here to down
License -
Privacy Policy This Instalier may Include bundled effers. Check below for mare options.
Trademark Policy
S The 84bit versions of Windows 8.1, 10 and 11 are supported.
Source code © More download options
Nightly bullds. sk
Translations Other platforms: £33 O &
il ot what you are looking far?
Issue racker = Show additional download options
Other projects

Please select your edition of FileZilla Client
Filezilla  Fle2la - gilezilla pro  FlleZlla Pro
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual = Yes Yes Yes
Amazon S3 = = fies Yes
Backblaze B2 - & Yes Yes
Dropbox = = Yes Yes
Microsoft OneDrive - - Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage = = Yes Yes
Microsoft Azure Blob + File Storage = = Yes jes
WebDAV - = Yes Yes
OpenStack Swift - - Yes Yes
Box - - Yes Yes
Site Manager synchronization - - Yes Yes
Command-line interface - - = Yes
Batch transfers - - - Yes
Download Select Select Select
L—J

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

FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the following

installation interface, and then select Next>

193



5

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

= X
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

o Use 33% less memory and save battery life

« Automatically block YouTube video ads

« Earn rewards for viewing privacy-respecting ads l

‘fes, install the Brave browser and I accept Brave's Terms rave
of Use and Privacy Policy. Please note that FileZilla is not

affiliated with Brave.

Privacy Policy Terms of Lise

() Accept (® Dedline

Tullsaft Trskall S br—————

<Back | MNext> Cancel

3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty

Z-RFTEORO T Tacs

=0 | mraUr | emw: Ok -

TIWES; | C:\Usersitest

B
- O preis

e G

ZEE XA TR BERY B ETT REAS TSR RESK L] EE/E
2022/12/3 20:06-..
2022/11/6 0:23:28
2022111119 1:30:
2022112/31
2022/12/3 19:41:..
2022/12/3 20:05:...
2022/11/6 0:23:28
2022/11/6 0:23:28
202211213 20:06:...
2022/11/6 0:23:28
2022/12/3 19:41-..
2019/12/7 17:
2022/11/6 0:25:

EEEENCAREE

|

1 3244 0 27 MER. XhSit: 8,003,604 FT T,

ESE/ETE Al EEE *h ERR wE

MR | (el AR
O WS e

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

XE(F) HRIE(E) ERV) fFH(N RBHR(G) FEB) FTEIH)

# v [52l0E Ok = 4 &8
zmwg|—| g N e [T

1.IP ad

2 Usemame 4.Port number 22

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

EHEE FileZilla iB{EZEEE?
WNEIF FileZilla IDEERE, EE FileZila EEMSELERMEGNEHE.
O AERFES(0)
O FEIEEEnaEEV)
TEFE(M):
- BRENEBR):
IEE—BEFLERE! EFFICEEE.

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

0 BIRETE BRI EBaHE
.
AR
= 192.168.31.11:22
LR ssh-ed25519 255
| SHA256:cHNILI yEfdRQc dyPsiLw3w

NEFA)

BE e

P e

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

development board linux file system on the right side of the filezilla software
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SEWH): | sttp/19216831.) FIFAB(U): |root wOP: \ REERQ) | -
#: Connected to 19216831.11 ~
$E: ERESENSE.
T Listing directory froot
g Pl /root MBI &
ERIES: | root =
~l=a7
| reet
The directory structure of the Linux file system of the development board
s T S Bren ~
2022/12/3 18:57:... R el SR WA R RS
2022/12/3 18
2022/12/3 1851 «cache -2 2022/12/3 16.. dewx-——- oot root
e 2022111411 1:48:.. «config b3 20220123 4. drwxrurx oot root
b3 2022/12/3 18:55:.. sah-my-zsh s 2022/12/3 5. drwxrxrx  root roat
b5 2022/12/3 0:17:04 pip i 2023/12/316.. drwxr-wrx  reot root
-2 202211713 051 bash_history 793 BASH HIS.. 2022/12/318.. -rwieee  root root
s 2022/12/3 19:57:.. 7| bashre 3523 BASHRC.. 2022/12/3 4. -wr-r-  rootroot
b4 2022/11/26 18:2... desktop _sutologin 0 DESKTOP. 2022/12/3&. -mi-rvi-r--  root root
TR 202211273 204 viminfo 1375 VIMINFO .. 2022/12/317. root roat
= [Twget-hsts 169 WGET-HS.. 2022/12/316.. - rot roat
b5 Xauthority 55 XAUTHOR.. 2022/12/3 18, root roat
s zshrc 3979 ZSHRC RAF 2022/12/3 5un  -mwr-r--  rootroot
s v
3 A3t R 1 MR, S 1744838656 FT 7Nt H1 4 BB, S 0004 FF
EER/EETE Am =G b R RE
ELLT S R s e
A3 vF:s e

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

option to start uploading the file to the development board bingo

sftpy//root@192.168.31.11 - FileZilla - o x
WP REE) SEV) R0 BESEO BEE  #EH
Z-EECEE RO L Tdase
e [sho://192.168.31.] AR [root | Z@w: [eesesens | moer[ | | meze |-
& Connected to 192.168.31.11 -~
RS ERERIIE.
5 Listing directory froot
W B oot MIERAD .
v | |froot v
~ ek
- L roat
®
i
|
e MES] MR R BEBR R maEra
&
bl s sl 2| cache b3 2022/12/2 16, rost roct
u AR «config s 2022/12/3 4. root root
20221203 1855 oh-my-zsh b 2022/12/3 5. root root
2022/12/3 0:17:04 pip S 2022/12/3 16.. root root
‘ U bash_history 793 BASH_HIS. 2022/12/3 18. root root
ﬂf(Oj D‘bﬁshrc 3,523 BASHRC.. 2022(12/3 4. root root
it D desktop_autologin 0 DESKTOP.. 2022/12/3 4. root root
HRERQ) [ viminfo 1375 VIMINFO .. 2022/12/317.. ~ root reat
SEERHENY) [7] wget-hsts 169 WGET-HS.. 2022/12/3 16. root root
) [ Xautherity 55 XAUTHOR.. 2022/12/318.. - root reat
= [ zshre 3,070 ZSHRC X 2022/12/3 5t root root
D) 2022/11/6 16:20... e
- ESER)
B 7 AT 14 MER, AN 9,804 FF
[ BE R TN BER HE
| DUMAEDEEE | SRS | AODREE |
DO na= 09

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

10) The method of uploading folders is the same as that of uploading files, so I won’ t go
into details here.

3.11. HDMI test

3.11.1. HDMI test
1) There are two HDMI output interfaces on the development board, and their locations

are shown in the figure below:

2) By default, the Linux system configures HDMI TX1 to support 8K display, and
HDMI TX2 supports only 4K display by default (only one HDMI TX interface can
support 8K display at a time). If you want to set HDMI TX2 to support 8K display,
please follow the steps below:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]
T ——iiiTed, wirete Bluetoo

1al Timezone, language, hostname
are System and 3rd party software install
Documentation, support, sources

access point

< [k 3] < Exit >

c. Then select Hardware
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System settings

Bootenv Edit boot environment

CPU Set CPU speed and governor

Aughs Announca +. in_the + rle

Toggle hardware configuration: UART, I2C, etc.
T econtigure @emon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

<LK < Back >

d. Then use the arrow keys of the keyboard to navigate to the position shown in the

figure below, and then use the space to select hdmi2-8k configuration
[ ] dme

[ T hdmirx
[ ] 12cl-m2

e. Then select <Save> to save

[ ] wifi-ap6275p
[ Rvifi-pcid

- 100%

< 5 < Back >

f.  Then select <Back>

L l Tl Rk B T Y L
[ ] wifi-ap6275p

< Save >

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

Applying changes

Reboot to enable new features?

<}eboot> <Cancel>

3) Then use HDMI to HDMI cable to connect Orange Pi development board and HDMI
display
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-

7

Note, if you want to connect a 4K or 8K display, please make sure that the
HDMI cable supports 4K or 8K video display.

4) After starting the linux system, if the HDMI display has image output, it means that

the HDMI interface is in normal use

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

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

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

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

3.11.2. HDMI IN test method

1) The location of the HDMI In interface on the development board is as follows:

2) First use the HDMI to HDMI cable shown in the figure below to connect the HDMI
output of other devices to the HDMI In interface of the development board
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3) The HDMI In function of the Linux system is disabled by default, and the opening

method is as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 402 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

ISystem and security settings|

=T = 5 ,access point
Personal Timezone, language, hostname

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

<[k > < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment

CPl Set CPU speed and governor
Avzhi I\R nnnnn a +. in _tha natiarl
[=rcivardliToggte harduare configuration: UART, I2C, etc]
; econtigure aemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

EoE < Back >

d. Then use the arrow keys of the keyboard to navigate to the position shown in the

figure below, and then use the space to select the hdmirx configuration

[ 1 dme
mi2- 8t

e. Then select <Save> to save
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[ 1 wifi-ap6275p
{ [ Rvifi-pcid

< 5 < Back >

1 E:I D E.l':|

f.  Then select <Back>

L l Tl Rk T Y L
[ 1 wifi-apb275p

< Save > < 2

ying ch

Reboot to enable new features?

<}eboot> <Cancel>

4) Restart the system and open a terminal on the desktop, then run the test_hdmiin.sh

script

[orangepi@orangepi ~]$ test hdmiin.sh

5) Then you can see the input screen of HDMI In (the HDMI In in the figure below
shows the HDMI output screen of the opi5 development board, and a video is being
played at this time). The test_hdmiin.sh script will play the audio input from HDMI In to
HDMI TX1, HDMI TX2 and ES8388 (representing speakers or headphones) of the
development board by default.
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3.11.3. 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) The 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 make any settings, only the HDMI
interface of the development board can display normally. So if there is a problem

with the test, please check whether there is a problem with the HDMI to VGA
converter, VGA cable and monitor.

3.11.4. HDMI resolution setting method
1) First open Display in Settings
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& Run Program...

B Terminal Emulatar
B File Manager

) Mail Reader

@ web Browser

4 = settings Manager
[2€ Accessories » Accessibility
< Development » o Additional Drivers
# Graphics » B Advanced Network Configuration
< Help ke Appearance
& Intemet » 0 Bluetooth Adapters
) Multimedia »  © sluetooth Manager
¥ office » & color profiles
3 System » [l Default Applications

@ Log Out M Desktop
Il Fitx Configuration
% File Manager Settings
= Input Method
= Keyboard

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

Or‘anc]e Pi

8 screensaver
/i Session and Startup
< Settings Editor
@ Software & Updates
21 window Manager

&1 window Manager Tweaks
B, Workspaces.
M xfce Terminal Settings

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

|

| Display - 8 x

General  Advanced

‘ HDMI-1 ~ |

| Resolution: ‘ 1920x1080% 169w |

Scale: ‘ 1x |

Refresh rate: ‘ 60.0 Hz - |

Rotation: ‘ None - |

Reflection: ‘ None |

! v Apply '

| ©welp | | xclose
— B -/
T —— ———

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

the monitor
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L Display T T

—
| HDMI-1 -
Resolution:
Scale: 1280x1024 5:4
1280x960 4:3
Refreshirate] | | 15avaea 43
Rotation: 1280x720 16:9
1024x768 4:3
Reflection:
BOOxE00 4:3
720x576 5:4
720x480 32
Help X Close

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

@ Display - o x
General Advanced
HDMI-1 -
Resolution: 1280x1024 Sid w
Scale: 1x -
Refresh rate: = 60.0 Hz -
Rotation: MNone -
Reflection: None - '
EHelp | X Close

5) After the new resolution is set, select Keep the configuration

(5 Applications - P8 Display Fri 2Dec.01:13  fy fiorangepi

General

HDMI-1 -

1280x1024 =
» -

D0t =

Would you like to keep this configuration? s =
The previous configuration will be restored in 1 seconds if you do ot reply to this question. feflecton:  None -
« Apply

Keep this configuration Restore the previous configuration
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3. 12. How to use Bluetooth

Please note that there is no Bluetooth module on the Orange Pi 5 Plus
development board, and an external PCle network card with Bluetooth or a USB
network card with Bluetooth is required to use the Bluetooth function.

For instructions on using the external PCle network card, please refer to the
section on how to use the PCle WIFI6+Bluetooth module.

For instructions on using the external USB network card, please refer to the

USB wireless network card test section.

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

Fri 2 Dec, 02:37 /8] ly $3 i) orangepi

2) Then select the adapter
Fri 2 Dec, 02:45 E IJ’ ﬂl})omngepi

£ Turn Bluetooth Off

| & Set Up New Device...
= Send Files to Device...

& Recent Connections...

%9 Local Services...
& Plugins
<> Help

Exit

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

[ Shall bluetooth get enabled automatically? 1

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

. Bluetooth Adapters » = A

orangepis

Visibility Setting
) Hidden
I O Always visible
| Temporarily visible

Always
Friendly Name

orangepis

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

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

~ Send Files to Device...

) Recent Connections..

@ Adapters...

[#%) Local Services...
& Plugins

<> Help

Exit

6) Click Search to start scanning the surrounding Bluetooth devices

Bluetooth Devices

Adapter Device View Help

Q=] S g

%5726.25 KB_0.00 B/s%74.55 KB_0.00 8/5 i) L)

7) Then select the Bluetooth device you want to connect to, and then click the right
mouse button to pop up the operation interface for this Bluetooth device, select Pair to
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start pairing, and the demonstration here is to pair with an Android phone

Bluetooth Devices

Adapter Device View Help

Q Search =2 <4 |ql Setup.. = =" Send File

= OPPO K9 5G

Smart phone
B0:46:92:C1:80:D8

Xiaomi 125 Pro
0 connect
Connect To:
% Network Access Point
s Info
s Send note
EH send a File...

Rename devica...

@ Remove...

8) When pairing, a pairing confirmation box will pop up in the upper right corner of the
desktop, just select Confirm to confirm, and the phone also needs to confirm at this time

Fri 2 Dec, 02:53 [#] ﬁ' . i} orangepi

Bluetooth

Pairing request for:

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

Confirm Deny

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

Bluetooth Devices + - O %

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

i 125 Pro

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

Pair

< Trust
4 Setup...

Rename device... LR 1]

@ Remove...
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10) The interface for sending pictures is as follows

9 Sending files via Bluetooth

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

3. 13. USB interface test

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

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

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

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

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

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

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"
major minor #blocks name
8 0 30044160 sda
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8 1 30043119 sdal

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

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

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

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

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

3.13.3. USB wireless network card test
The usable USB wireless network cards that have been tested so far are as follows.

For other types of USB wireless network cards, please test them yourself. If they cannot

be used, you need to transplant the corresponding USB wireless network card driver.

S/N model Physical picture
1 RTL8723BU
Support 2.4G WIFI+BT4.0

2 RTL8811

Support 2.4G +5G WIFI
3 RTL8821CU

Support 2.4G +5G WIFI

Support BitTorrent 4.2

3.13.3.1. RTL8723BU test

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

the development board

210



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

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

following kernel modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0
rtk_btusb 61440 0

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

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

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

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

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

[ 83.588443] usb 2-1: Manufacturer: Realtek

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

[ 83.601974] Bluetooth: hci0: RTL: examining hci_ver=06 hci_rev=000b Imp_ver=06
Imp subver=8723

[ 83.603894] Bluetooth: hciO: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_config.bin

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

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

[ 83.658651] usbcore: registered new interface driver rtk_btusb

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

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

[ 83.890140] usb 2-1: Vendor: Realtek

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

[ 83.890159] usb 2-1: rtl8723bu_parse_efuse: dumping efuse (0x200 bytes):

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

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

[ 83.890421] usb 2-1: rtI8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin
[ 83.895289] usb 2-1: Firmware revision 35.0 (signature 0x5301)

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

[ 84.266905] Bluetooth: RFCOMM TTY layer initialized

[ 84.266949] Bluetooth: RFCOMM socket layer initialized

[ 84.266999] Bluetooth: RFCOMM ver 1.11

[ 84.884270] usbcore: registered new interface driver rtl8xxxu

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

4) Then through the sudo ifconfig command, you can see the device node of
RTL8723BU WIFI. For the connection and test method of WIFI, please refer to the

section of WIFI connection test, which will not be repeated here

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

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

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

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

6) You can also see the bluetooth icon on the desktop. At this time, the bluetooth is not

turned on, so a red x will be displayed

212



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

Fri 2 Dec, 02:35 [2] fiy FQ &) orangepi

7) Click Turn Bluetooth On to turn on Bluetooth
Fri 2 Dec, 02:36 2] ﬁ['@l]:))orangepi

$ Turn Bluetooth On
¢ Set Up New Dewce..
Send Files to Device...
) Recent Connections...
£) Devices...
0 Adapters...
Local Services...
% Plugins
<> Help
Exit

8) The display after turning on Bluetooth is as follows

Fri 2 Dec, 02:37 [p] fiy £3 ) orangepi

9) For the test method of Bluetooth, please refer to the section on Bluetooth usage, so |

won’ t go into details here
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3.13.3.2. RTL8811 test

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

development board

2) Then the linux system will automatically load the kernel module related to RTL8811
WIFI, through the Ismod command, you can see that the following kernel module has

been automatically loaded

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

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

module

orangepi@orangepi:~$ dmesg

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

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

[ 118.767181] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 118.767199] usb 2-1: Product: 802.11ac NIC

[ 118.767219] usb 2-1: Manufacturer: Realtek

[ 118.767235] usb 2-1: SerialNumber: 123456

[ 119.500530] usbcore: registered new interface driver rtlI8821cu

[ 119.525498] rtl8821cu 2-1:1.0 wix1cbfced9d260: renamed from wlanO

4) Then, you can see the WIFI device node through the sudo ifconfig command. For the
WIFI connection and test method, please refer to the section of WIFI connection test,

which will not be repeated here

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

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0
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3.13.4. USB camera test
1) First, you need to prepare a USB camera that supports the UVC protocol as shown in
the figure below or similar, and then insert the USB camera into the USB port of the

Orange Pi development board

WEBCAM O == HDFULL

= N —
T —

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

USB camera is /dev/videoO

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

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

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

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

to what you actually see.

3) In the desktop system, Cheese can be used to directly open the USB camera. The

method of opening Cheese is shown in the figure below:
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& Run Program...
B Terminal Emulator
B rile Manager

(= Mail Reader

@ web Browser

[} Settings »
128 Accessories »
<L Development »
# Graphics »
4 Help
&/ Intemet

£ Multimedia (8l &3 Audacity

W office D = Cheese :

& System » PulseAudio System Tray
® Log Out T PulseAudio Volume Control

T pulseAudio volume Control

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

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

{5 Applications - = Take a Phato

Phote  Video  Burst

4) Method of using fswebcam to test USB camera
a. Install fswebcam

orangepi@orangepi:~$ sudo apt update

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

b. After installing fswebcam, you can use the following command to take pictures
a) -d option is used to specify the device node of the USB camera
b) --no-banner is used to remove the watermark of the photo
c) -roption is used to specify the resolution of the photo
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d) -S option is used to set the number of previous frames to skip

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

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

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

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

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

3. 14. Audio Test

3.14.1. Testing audio methods on desktop systems
1) First open the file manager

3 Applications =

@] Run Program...

(A Terminal Emulator
=) Mail Reader

@ web Browser

%) settings

28 Accessories

<% Development

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

audio file to the system yourself)

Go to the root directory frogu@ies mis (1.982.048 bytes) WAV audio
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3) Then select the audio.wav file, right click and select open with vlc to start playing

- alsa =l O
File Edit View Go Help

£ » A Y FIsisharejsoundsfalsal <)
Places

- 3 JJ3
it orangepi

B3 peskaop audio. | d
& Tesh

7 Documents & Send To » ;
[ Music front.Rigl ¥ ¢ o
[ pictures. & Copy

E videas Paste

[ pownloads I‘ 3 Move to Trash ;
Devices Rear_Cent |4 Properties.. htwav

| File system

17 MB volume I I I I

403 MB Volume

Side_Left.wav side_Right.wav
Network
Browse Network Use "VLC media player* to open the selacted file

4) How to switch between different audio devices such as HDMI playback and
headphone playback
a. First open the volume control interface

{5 Default server

B Default Sink

& Default Source

I playback Streams
@ Recording Streams
+ Modules

volume Meter (Playback)...

Volume Meter (Recording)...
Configure Local Sound Server.
More...

< About

Quit

b. When playing audio, the audio device options that the playback software can use
will be displayed in Playback, as shown in the figure below, where you can set

which audio device to play to

218



o
{--/ range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

511 2 Dc. 0624 31 & iy dfforangepi

0002 —
TSR

Show: applications

3.14.2. The method of using commands to play audio

3.14.2.1. Headphone interface playback audio test

1) First insert the earphone into the earphone jack of the development board

Een i .
K. e 1,0 e F
y L onts mus v

2) Then you can use the aplay -1 command to view the sound card devices supported by
the linux system. From the output below, you can see that card 3 is the sound card
device of es8388, that is, the sound card device of the headset

orangepi@orangepi:~$ aplay -1

**** List of PLAYBACK Hardware Devices ****

card 0: rockchipdp0 [rockchip,dp0], device 0: rockchip,dp0 spdif-hifi-0 [rockchip,dpO spdif-hifi-0]
Subdevices: 0/1
Subdevice #0: subdevice #0

card 1: rockchiphdmiO [rockchip-hdmiO], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 0/1
Subdevice #0: subdevice #0

card 2: rockchiphdmil [rockchip-hdmil], device 0: rockchip-hdmil i2s-hifi-0 [rockchip-hdmil i2s-hifi-0]

Subdevices: 1/1
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Subdevice #0: subdevice #0
card 3: rockchipes8388 [rockchip,es8388], device 0: dailink-multicodecs ES8323.7-0011-0 [dailink-multicodecs|
IES8323.7-0011-0]
Subdevices: 0/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the

earphone can hear the sound, it means that the hardware can be used normally.

orangepi@orangepi:~$ aplay -D hw:3,0 /usr/share/sounds/alsa/audio.wav
Playing WAVE 'audio.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.14.2.2. Speaker interface playback audio test

1) First, you need to prepare a speaker as shown in the figure below. The specification of

the speaker seat on the development board is 2pin 1.25mm pitch

2) The position of the speaker interface on the development board is as follows. After

preparing the speaker, please insert it into the speaker interface of the development board

0
J
x
J
Q
&:

3) The speaker and earphone use the same sound card. Before using the speaker, please
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make sure that the earphone jack is not plugged into the earphone (if the earphone is
plugged in, the audio will be played to the earphone). Then use the aplay command to
play the audio file that comes with the system. If the speaker can hear the sound, it means

that the hardware can be used normally.

orangepi@orangepi:~$ aplay -D hw:3,0 /usr/share/sounds/alsa/audio.wav
Playing WAVE 'audio.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.14.2.3. HDMI audio playback test

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

2) Then check the serial number of the HDMI sound card. From the output below, you
can know that the sound card of HDMI TXI1 is card 1, and the sound card of
HDMI TX2 is card 2
orangepi@orangepi:~$ aplay -1

ek List of PLAYBACK Hardware Devices ****

card 0: rockchipdp0 [rockchip,dp0], device 0: rockchip,dp0 spdif-hifi-0 [rockchip,dp0 spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

card 1: rockchiphdmi [rockchip-hdmi0], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

card 2: rockchiphdmil [rockchip-hdmil], device 0: rockchip-hdmil i2s-hifi-0 [rockchip-hdmil i2s-hifi-0]
Subdevices: 1/1

Subdevice #0: subdevice #0

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

a. The command to play audio to HDMI TXI is as follows:

orangepi@orangepi:~$ aplay -D hw:1,0 /usr/share/sounds/alsa/audio.wav
b. The command to play audio to HDMI TX2 is as follows:

orangepi@orangepi:~$ aplay -D hw:2,0 /usr/share/sounds/alsa/audio.wav
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3.14. 3. Method of using commands to test recording
1) There is an onboard MIC on the development board, the location is as follows:

sl

2) Running the test_record.sh main command will record a piece of audio through the
onboard MIC, and then play it to HDMI TX1 and the headset.

orangepi@orangepi:~$ test_record.sh main

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3) In addition to the onboard MIC, we can also record audio through headphones with
MIC function. After inserting the headset with MIC function into the development board,
run the test_record.sh headset command to record a piece of audio through the headset,
and then play it to HDMI TX1 and the headset.

orangepi@orangepi:~$ test_record.sh headset

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3. 15. Temperature sensor

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

orangepi@orangepi:~$ sensors
gpu_thermal-virtual-0

|Adapter: Virtual device

templ: +47.2°C
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littlecore thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcore0 thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

tcpm_source psy 6 0022-i2¢-6-22

Adapter: rk3x-i2¢

in0: 0.00V (min= +0.00V, max= +0.00V)
currl: 0.00A (max= +0.00A)

npu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

center thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcorel thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

soc_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C  (crit=+115.0°C)

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

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

Temperature: 40 Celsius

223



N

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

3. 16. 40 Pin Expansion Interface Pin Instructions

@mncle Pi 5 PLUS
V11

A K
yH°® .

1) Please refer to the figure below for the order of the 40 pin expansion interface pins on

the Orange Pi 5 Plus development board:

2) The functions of the 40 pin interface pins on the Orange Pi 5 Plus development board
are shown in the table below

a. The following is the complete pin diagram of 40 pin
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G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_ MO PWMO_MO (fd8b0000) 12C2 SCL MO GPIOO B7 15 5, 6 GND
UARTL RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSLM1 | PWM11IR_MO_(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4 TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 24 GPIO1 B4 SPI0_CSO_M2 UART7_RX_ M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UART1 CTSN_M1 12C8 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 96 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

The following is a color map containing some of the content in the above table:

CANO_RX_M0 g H o0
3 UANO TX MO o H o0
R UART1_RTSN_M1g H SYY UART6_TX ¥
| _GND ° JARTE RO
L g UART3 RX_N CANT_TX_MO o
Ee ey UART4_RX_M2 2 Jee
-0 U SN M1 - -
UAR X M2 i Lo o M2 TURT7 RX_M2 !
[ GND__ b g URT7_TX_M2
H 3 UART1 RX M1 _g .0 UR X M
= s P
14 T o T N L8 4
! | ) / i B

b. The table below is the picture of the left half of the complete table above, so you

can see it clearly

SRhE SERhEE SR GPIO GPIOES |SIHEFS
3.3V 1
CANO_RX_MO PWM1 MO (fd8b0010) 12C2_SDA_MO GP1O0_CO 16 3
CANO_TX_MO PWMO_MO (fd8b0000) 12C2_SCL_MO GPIO0_B7 15 5
UART1 RTSN_M1 12C8_5CL_M2 PWM14 M2 (febf0020) GPIO1 D6 62 7
GND 9
GPIO1 A4 36 11
GPIO1 A7 39 13
GPIO1 BO 40 15
3.3V 17
UART4 RX_M2 SPI0_MOSI_M2 GPIO1 B2 42 19
SPI0_MISO_M2 GPIO1 B1 41 21
UART4 TX_M2 SPI0_CLK_M2 GPlO1 B3 43 23
GND 25
PWM13 M2 (febf0010) UART1 RX_M1 12C5_SDA_M3 GPIO1 B7 47 27
UART1 CTSN_M1 12C8_SDA_M2 GPIO1 D7 63 29
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_AD 96 31
PWM14 MO (febf0020) GPIO3 C2 114 33
SPI4_CLK_M1 UARTS_TX_M1 GPIO3_A2 98 35
GPIO3 C1 113 37
GND 39

c. The table below is the picture of the right half of the complete table above, so

you can see it clearly
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SIHFES| GPIOFS GPIO S RThEE SHhEE SR SR
2 5V
4 5V
6 GND
8 109 GPIO1 A1 UARTE_TX_M1 12€2_5CL_M4 SPI4_MOSI_M2
10 110 GPIO1_AD UART6_RX_M1 12C2_SDA_M4 SPI4_MISO_M2
12 97 GPIO3_A1 SPI4_MOSI. M1 | PWM11_IR_MO (febe0030)
14 GND
16 32 GPIO3_B5 UART3_TX_M1 CAN1_RX_MO PWM12 MO (febf0000)
18 33 GPIO3 B6 UART3_RX_M1 CAN1 TX_MO PWM13_MO (febf0010)
20 GND
22 34 GPIO1 A2 | UART6_RTSN_M1 12C4_SDA_M3 SPI4_CLK_M2 PWMO_M2 (fd8b0000)
24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX_M2
26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX_M2
28 46 GPIO1 B6 12C5_5CL_M3 UARTL TX M1
30 GND
32 35 GPIO1 A3 | UART6_CTSN_M1 12C4_5CL_M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
34 GND
36 101 GPIO3.A5 | UART8 CTSN_M1
38 100 GPIO3_A4 | UART8_RTSN_M1 SPI4_CS1_M1
40 99 GPIO3_A3 UART8_RX_M1 SPI4_CS0_M1

The pwm in the above table has marked the base address of the corresponding
register, which is useful when checking which pwmchip in /sys/class/pwm/

corresponds to which pwm pin in the 40 pin header.

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

3. 17. How to install wiringOP

Note that wiringOP has been pre-installed in the linux image released by
Orange Pi. Unless the code of wiringOP is updated, there is no need to re-download,

compile and install, just use it directly.

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

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

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

normally.
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:~S gplo readall
PI5 PLUS
Physical

GPIO1_A1
GPIO1_A0
GPIO3_A1
GND

GPIO3_BS5
GPIO3_B6
GND

GPIO1_A4
GPIO1 A7
GPIO1 BO

3.3V
SPIO_TXD

SPIO_CLK

GND
GPIO1 B7
GPIO1 D7
GPIO3_A®
GPIO3 C2
GPIO3_A2
GPIO3 (1

SPIO_CSO
SPIO_CS1
GPIO1_B6
GND

GPIO1_A3
GND

GPIO3_AS
GPIO3_A4
GPIO3_A3

N
'
¥
i
i
'
8
'
I
'
SPIO_RXD N GPIO1_A2
i
i
'
N
i
I
'
8
I

Physical
PI5 PLUS

wiringOP is currently mainly adapted to the functions of setting GPIO port
input and output, setting GPIO port output high and low levels, and setting up and

down pull-down resistors. Functions such as hardware PWM are not available.

1) Download the code of wiringOP

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

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

Note that Orange Pi S Plus needs to download the code of the wiringOP next
branch, please don't miss the -b next parameter.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP source code that comes with the Linux image, and the storage location

is: /usr/src/wiringOP

2) Compile and install wiringOP

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

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

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

:~$ gplo readall
-------- +---+ PI5 PLUS
| V | Physical

GPIO1_A1
GPIO1_A0
GPIO3_A1
GND

GPIO3_BS5
GPIO3_B6

+
|
|
|
I
I
GPIO1_A4 [
GPIO1_A7 |
GPIO1_BO |
3.3V [
SPIO_TXD [ GND
SPIO_RXD [ GPIO1_A2
SPIO_CLK | SPIO_CSO
GND [ SPIO_CS1
GPIO1_B7 [ GPIO1_B6
GPIO1_D7 | GND
GPIO3_A® | GPIO1_A3
GPIO3_C2 [ GND
GPIO3_A2 | GPIO3_A5
GPIO3 C1 [ GPIO3_A4
| GPIO3_A3
“
|
+

Physical
PI5 PLUS

3. 18. 40 pin interface GPIO, 12C, UART, SPI, CAN and PWM test

3.18.1. 40 pin GPIO port test

The linux system released by Orange Pi has a pre-installed blink all gpio
program, which will set all 28 GPIO ports in the 40 pins to switch between high and
low levels continuously.

After running the blink_all gpio program, when using a multimeter to measure
the level of the GPIO port, you will find that the GPIO pin will switch between 0
and 3.3v continuously. Using this program we can test whether the GP1O port is
working properly.

The way to run the blink all gpio program is as follows:
orangepi@orangepiSplus:~$ sudo blink_all_gpio #Remember to add sudo

permission

228




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

[sudo] password for orangepi: #A password is required here

1) There are a total of 28 GPIO ports in the 40 pins of the development board that can be
used. The following uses pin 7 — the corresponding GPIO is GPIO1 D6 — — the
corresponding wPi number is 2—as an example to demonstrate how to set the high and
low levels of the GPIO port

:~$ gpio readall
e TR +---4 PI5 PLUS +---
Mode | V | Physical | V

o----- o----

+
| GPIO | wPi [
+
|

PWM14 | GPIO1_A1 |
GND | GPIO1_AO |
GPIO1_A4 | GPIO3_A1 |

+
I
+
| 3.3V
I
|
I
I
[

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

serial number of wPi corresponding to the pin

root@orangepi:~/wiringOP# gpio mode 2 out

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

successfully.

root@orangepi:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value (V) of pin 7 has changed to 0

:~$ gplo readall
—mem-- +---+ PI5 PLUS +---
Mode | V | Physical

SDA.2 |

I
I
| SCL.2 |
| PWM14 |

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

successfully.

root@orangepi:~/wiringOP# gpio write 2 1
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Use gpio readall to see that the value (V) of pin 7 has changed to 1

:~$ gpio readall

| GPIO1_A
| GPIO1_A

5) The setting method of other pins is similar, just modify the serial number of wPi to the
corresponding serial number of the pin
3.18.2. How to set the pull-down resistance of pin GPIO port
1) The following takes pin No. 7 — the corresponding GPIO is GPIO1 D6 — the
corresponding wPi number is 2—as an example to demonstrate how to set the pull-up and
pull-down resistance of the GPIO port

:~$ gpio readall

| GPIO1_A
| GPIO1_A

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

to be the serial number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 2 in

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

root@orangepi:~/wiringOP# gpio mode 2 up

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

it means that the pull-up mode is set successfully

root@orangepi:~/wiringOP# gpio read 2
1
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5) Then execute the following command to set the GPIO port to pull-down mode

root@orangepi:~/wiringOP# gpio mode 2 down

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

the pull-down mode is set successfully

root@orangepi:~/wiringOP# gpio read 2

-
3.18. 3. 40 pin SPI test
1) As can be seen from the figure below, the SPIs available for Orange Pi 5 Plus are SPI0
2
and SPI4
e R SAME GPIO GPIOFFS | SIMFFS | SIMFS | GPIOFS GPIO SR ERWE SAME ERME
33V 3 2 5V
CANO_RX_MO PWM1 MO _(fd8b0010) 12C2_SDA MO GP100_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12€2 sCL MO GPIO0 B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL_M2 PWM14 M2 (febf0020) GPIO1 D6 62 7 8 109 GPIO1 A1 UART6_TX_M1 12C2 SCL_ M4 SPI4_MOSI_M2
GND 9 10 110 GPIO1 A0 UART6_RX M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_A4 36 11 12 97 GPIO3_A1 SPI4_MOSI.M1 | PWM11_IR_MO_(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 BO 40 15 16 32 GPIO3 BS UART3_TX M1 CAN1 RX MO PWM12 MO _(febf0000)
33V 17 18 33 GPIO3_B6 UART3_RX_M1 CAN1_TX_MO PWM13_MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 41 21 22 34 GPIO1 A2 UART6_RTSN_M1 12C4 SDA M3 SPI4_CLK M2 PWMO_M2_(fd8b0000)
UART4_TX_M2 SPIO_CLK_M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX_M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX_M2
PWM13 M2 (febf0010) UART1 RX M1 12C5_SDA M3 GPIO1 B7 47 27 28 46 GPIO1 B6 12C5_SCL_M3 UART1 TX M1
UART1 CTSN_M1 12€8 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO_(febe0020) SPI4_MISO_M1 GPIO3_A0 96 31 32 35 GPIO1 A3 UART6_CTSN_M1 12€4_SCL_M3 SPI4_CS0_M2 PWM1_M2 (fd8b0010)
PWM14 MO _(febf0020) GPIO3 C2 114 33 34 GND
SPI4_CLK_ M1 UART8_TX M1 GPIO3 A2 98 35 36 101 GPIO3 A5 UART8_CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3_A4 UART8_RTSN_M1 SPI4_CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX M1 SPI4_CS0_ M1

2) The corresponding pins of SPI0 and SPI4 in 40pin are shown in the table below.
SPI4 M1 and SPI4 M2 can only use one of them at the same time, and they cannot be
used at the same time. They are all the same SPI4, but they are connected to different pins.
Please don't think that they are two different sets of SPI buses.

SPI0_M2 corresponds | SPI4 M1 corresponds | SPI14 M2
to 40pin to 40pin corresponds to
40pin
MOSI Pin 19 Pin 12 Pin 8
MISO Pin 21 Pin 31 Pin 10
CLK Pin 23 Pin 35 Pin 22
CSo Pin 24 Pin 40 Pin 31
CS1 Pin 26 Pin 38 none
dtbo spi0-m2-cs0-spidev spi4-m1-csQ-spidev spi4-m2-csQ-spide
configuration | spi0-m2-csl1-spidev spi4-m1-cs1-spidev v
spi0-m2-cs0-cs1-spide | spi4-m1-cs0-csl-spide
\4 \4

3) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be
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opened manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 "Hz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

=TW = " ; access point
FPersonal Timezone, language, hostname

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

S < Exit >

c. Then select Hardware

System settings 1

Bootenv Edit boot environment

CPU Set CPU speed and governor
Mgk Anpounce tom in the notwork
| Toggle hardware configuration: UART, I2C, etc.
SSH ReconTigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

S E < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the SPI configuration you want to
open

spi@-m2-cs@-csl-spidev
spl0-m2-csO-spidev
spi@-m2-csl-spidev
spid-mO-csl-spidev
spid-ml-cs@-csl-spidev
spid-ml-csO-spidev
spid-ml-csl-spidev
spid-m2-cs@-spidev

e E e e N M Mo M W]
[ R e e e e e e e )

e. Then select <Save> to save

[ 1 wifi-ap6275p
[ lwifi-pcie

- 100%

< = < Back >
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f.  Then select <Back>
L f | | P

wifi-ap6275p

[
[

< Save > =B

Eeboot to enable new features?

<Cancel>

4) After restarting, enter the system and first check whether there is a spidevx.x device
node in the linux system. If it exists, it means that the SPI has been set up and can be used
directly.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0 /dev/spidev4.1

The above is the result displayed after turning on spi0-m2-cs0-cs1-spidev and
spi4-m1-csQ-cs1-spidev.

5) Then do not short-circuit the MOSI and MISO pins of SPI0 or SPI4, the output result
of running spidev test is as follows, you can see that the data of TX and RX are

inconsistent

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.0

or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0

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
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FF FF FF FF FF FOOD |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | oo,

6) Then short-circuit the MOSI and MISO pins of SPI0 or SPI4, and then run the output
of spidev_test as follows. You can see that the sent and received data are the same,

indicating that the SPI loopback test is normal.

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.0

or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0

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 FE FF FEFE FOOD | cocc.. @i, :

RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FO 0D |
3.18.4. 40 pinI2C test

1) As can be seen from the table below, the available i2¢ for Orange Pi 5 Plus is i2c2,

12¢4, 12¢5 and i2¢8, a total of four sets of i2¢ buses.

G SR G GPIO GPIOFS | SIBIFFS [ SIMFS| GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins of the 4 groups of 12C buses in 40pin are shown in the table
below. 12C2 MO and 12C2_M4 can only use one of them at the same time, and they
cannot be used at the same time. They are all the same 12C2, but they are connected to
different pins. Please don’ t think that they are two different sets of 12C2 buses.

12C bus SDA corresponds to | SCL corresponds to | dtbo corresponding
40pin 40pin configuration
12C2_M0 Pin 3 Pin 5 i2¢2-m0
12C2_M4 Pin 10 Pin 8 i2c2-m4
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12C4_M3 Pin 22 Pin 32 i2¢4-m3
12C5_M3 Pin 27 Pin 28 i2¢5-m3
12C8_M2 Pin 29 Pin 7 i2¢8-m2

3) In the linux system, the 12C bus in the 40 pin is closed by default, and it needs to be
opened manually to use it. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 IMHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

=tWOT ; = ,access point
Personal Timezone, language, hostname

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

S0 < Exit >

c. Then select Hardware

System settings E

Bootenv Edit boot environment
CPU Set CPU speed and governor
(al ot

i A ALLRCS am_in_t+ha natinrel
Hardware

Toggle hardware configuration: UART, I2C, etc.

SSH ReconTigure SSH dasmon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

SNE < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the I2C configuration you want to
open

i2cl-m2
12cl-m4
12c2-mO
12c2-m4d
12c3-mo
12c4-m3
12c5-m3
12c6-m4d
12c8-m2

F—) P ) — ) — — — —
[ R O LT I S Py B B i S
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e. Then select <Save> to save

< 5

[ ] wifi-ap6275p

< Back =

f.  Then select <Back>
L J Tl bl T N LI
[ [ ]

< Save >

[ ] wifi-ap6275p

B

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

Reboot to enable new features?

=Cancel>

4) After starting the linux system, first confirm that there are device nodes that need to

use [2C under /dev

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

5) Then connect an 12C device to the 12C pin corresponding to the 40 pin interface

6) Then use the i2edetect -y command, if the address of the connected i2c device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 2
orangepi@orangepi:~$ sudo i2cdetect -y 4
orangepi@orangepi:~$ sudo i2cdetect -y 5
orangepi@orangepi:~$ sudo i2cdetect -y 8

#12¢2 command
#12c4 command
#12¢8 command

#12¢8 command
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:~$ sudo i2cdetect -y 2
[sudo] password for orangepi:
@ 1 2 3 45 6 7 8 9 ab c de

5O -= -- mm mm e omm me omm e omnee e e e

= == == == 2= == == == B8 -- - - - -- --

=N |

3.18.5. 40 pin UART test
1) As can be seen from the table below, the uarts available for Orange Pi 5 Plus are uartl,
uart3, uart4, uart6, uart7 and uart8, a total of 6 sets of uart buses

G SR G GPIO GPIOFS | SIBIFFS [ SIMFS| GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins of the 6 groups of UART buses in 40pin are shown in the
following table:

UART bus RX corresponds to TX corresponds to | dtbo corresponding
40pin 40pin configuration

UART1_M1 Pin 27 Pin 28 uartl-m1

UART3 M1 Pin 18 Pin 16 uart3-m1

UART4_M2 Pin 19 Pin 23 uart4-m2

UART6_M1 Pin 10 Pin 8 uart6-m1

UART7_M2 Pin 24 Pin 26 uart7-m2

UARTS8 M1 Pin 40 Pin 35 uart8-m1

3) In the linux system, the UART in the 40 pin is closed by default, and it needs to be
opened manually to use it. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

7 n 7 , access point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< UK < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

noin _the netuorl

Toggle hardware configuration: UART, I2C, etc.
SSH Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

<K > < Back >

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

figure below, and then use the space to select the UART configuration you want

to open
[ 1 uartd-m2
[ ] uartl-ml
[ 1 uart3-mo
[ 1 uart3-ml
[ 1 uart4-mo
[ 1] uartd-m2
[ 1 uart6-ml
[ 1 uart7-m2
[ 1 uart8-ml

e. Then select <Save> to save
H wifi-ap6275p
B TETT

< 3 < Back >

100%

f.  Then select <Back>
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L 1 (TR N R A NI
wifi-ap6275p

[
[

< Save =

Reboot to enable new features?

<Cancel>

4) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*

5) Then start to test the uart interface, first use the DuPont line to short the rx and tx pins

of the uart interface to be tested

6) Use the gpio serial command to test the loopback function of the serial port as shown
below. If you can see the following print, it means that the serial port communication is
normal (ttySX needs to be replaced with the node name corresponding to uart, please do

not copy it)

orangepi@orangepi:~$ sudo gpio serial /dev/ttySX

[sudo] password for orangepi: #enter password here

Out: 0: > 0
Out: 1. > 1
Out: 2: > 2
Out: 3: > 3
Out: 4. > 4
Out: 5: > 5°C

3.18.6. How to test PWM using /sys/class/pwm
1) As can be seen from the table below, the available PWM for Orange Pi 5 Plus includes
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six channels of PWM: pwm0, pwml, pwml1, pwm12, pwm13 and pwm14

G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins of PWM in 40pin are shown in the table below. Only one of
PWMO MO and PWMO M2, PWMI MO and PWMI1 M2, PWMI4 MO and

PWM14 M2 can be used at the same time, and they cannot be used at the same time.

They are all the same PWM, but they are connected to different pins. Please don’ t think
that they are two different PWM bus.
PWM &2k

Corresponding to

dtbo corresponding

40pin configuration
PWMO0_M0 Pin 5 pwmO0-m0
PWMO0_M2 Pin 22 pwmO0-m?2
PWM1_M0 Pin 3 pwml-m0
PWM1_M2 Pin 32 pwml-m2

PWMI11_MO

Pin 12

pwml1-m0

PWM12_MO0

Pin 14

pwm12-m0

PWM13_MO0

Pin 16

pwm13-m0

PWM14_MO0

Pin 33

pwm14-m0

PWM14_M2

Pin 7

pwm14-m0

3) In the linux system, the PWM in the 40 pin is turned off by default, and it needs to be

turned on manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 [MHz using ondemand governor.

Suppert: http://www.orangepi.org

\ R ed, wireless, Bluetooti, access point
Personal Timezone, language, hostname

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

B EE < Exit >

c. Then select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

natunrl

Desktop  Disable desktop or change login type

O < Back >

Hardware@ilToggle hardware configuration: UART, I2C, etc.
SSH Recontigure S5H daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

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

figure below, and then use the space to select the PWM configuration you want

to open
[ 1Wowm@ -mo

1 pwm@-ml
] pwm@-m2
] pwml0-m@
1 pwmll-m0@
1 pwml2-m0
] pwml3-m0@
] pwml3-m2
1 pwml4-mo@
] pwml4-ml
] pwml4-m2
] pwml5-ml
1 pwml5-m2
] pwml-m@
] pwml-ml
] pwml-m2
1 pwm3-m0@
] pwm3-m2
] pwm3-m3

e e e e e e e ) e e e e e

e. Then select <Save> to save
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f.  Then select <Back>
L J Tl Sl ¥ T N ke
[ 1 wifi-ap6275p

[ JQvifi-pcie

< Save >

Reboot to enable new features?

<zCancel>

4) After opening a pwm, there will be an extra pwmchipX in /sys/class/pwm/ (X is a
specific number), for example, after opening pwml4, check the pwmchipX under

/sys/class/pwm/ two became three

orangepi@orangepi:~$ Is /sys/class/pwm/

pwmchip0 pwmchipl pwmchip2

5) Which pwmchip above corresponds to pwml4? Let’ s check the output of the Is

/sys/class/pwm/ -1 command first, as shown below:

:~$ 1s [sys/class/pwm/ -1

total @

Lrwxrwxrwx 1 root root 0@ May 12 17:14

Lrwxrwxrwx 1 root root 0@ May 12 17:14

Lrwxrwxrwx 1 root root O Miy 12 17:14
15

6) Then it can be known from the table below that the base address of the pwml4
register is febf0020, and then look at the output of the Is /sys/class/pwm/ -1 command,
you can see that pwmchip2 is linked to febf0020.pwm, so pwml4 corresponds to

pwmchip as pwmchip2
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ERDE ERE EHThE GPIO GPIOEFS |SlHES
3.3V 1
CANO_RX_M0 PWM1 MO (fd8b0010) 12C2_SDA_MO GPIO0_CO 16 3
CANO_TX_MO PWMO0_MO_(fd8b0000) 12C2 SCL_MO GPIO0_B7 15 5
UART1 RTSN_M1 12C8_SCL_M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7
GND 9
GPIO1 A4 36 11
GPIO1 A7 39 13
GPIO1_BO 40 15
33V 17
UART4_RX_M2 SPI0_MOSI_M2 GPIO1 B2 42 19
SPI0_MISO_M2 GPIO1 B1 a1 21
UART4 TX_M2 SPI0_CLK_M2 GPIO1 B3 43 23
GND 25
PWM13 M2 (febf0010) UART1 RX_M1 12C5_SDA M3 GPIO1 B7 47 27
UART1 CTSN_M1 12C8_SDA M2 GPIO1 D7 63 29
PWM10_MO_(febe0020) SPI4_MISO_M1 GPIO3_AD 9 31
I[Pwmia Mo (febfoo20) ||  GPIO3 c2 114 33
SPI4_CLK_M1 UARTS_TX_M1 GPIO3 A2 98 35
GPIO3 C1 113 37
GND 39

7) Then use the following command to make pwm14 output a S0Hz square wave (please

switch to the root user first, and then execute the following command)

root(@orangepi:~# echo 0 > /sys/class/pwm/pwmchip2/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip2/pwm(/enable

- ~
3.36V MR
4313 50.00Hz _ [ 4F 20.00ms :
@ 1oov IM100ms N CH1-1.28V  S0.0012Hz

8) The test method of pwm14 demonstrated above is similar to other pwm test methods.
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3.18.7. CAN test method

Please note that Linux 6.1 systems currently do not support CAN function.

3.18.7.1. How to open CAN

1) As can be seen from the table below, the available CAN bus for Orange Pi 5 Plus is

CANO and CANI, a total of two CAN buses

ERYE ERDE ERME GPIO GPIOFFS | SIS | SINFS| GPIOFS GPIO ERDE ERIhE ERhE ERDE
33V 1 2 sV
CANO_RX_MO PWM1 MO _[fd8b0010) 12C2 SDA MO GPIOO_CO 16 3 4 5V
CANO_TX_ M0 PWMO MO_[fd8b0000) 12C2 SCL MO GPIOO BT 15 5 [ GND
UART1 N_M1 12C8 SCL M2 PWM14 M2 (febf0020) GPIO1 D& 62 7 8 109 GPIO1 A1 UARTE TX M1 12€2 SCL M4 SPI4_MOSI M2
GND k] 10 110 GPIO1 AD UARTE_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1 A4 36 11 12 97 GPIO3 Al SPI4_ MOSLM1 | PWM11 IR MO (febe0030)
GPID1A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 BS UARTS TX M1 CAN1 RX MO PWM12 MO_[feb0000)
33v 17 18 33 GPIO3 BE UART3_RX M1 CAN1 TX MO PWM13 MO (febf0010)
UART4_RX M2 SPI0_MOSL M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 41 21 22 24 GPIO1 A2 UART6_RTSN_M1 12C4 SDA M3 SPI4_ CLK M2 PWMO_M2 (fd8b0000) |
UARTA_TX_M2 SPI0_CLK_ M2 GPIO1 B3 43 23 24 14 GPIO1 B4 PI0_CS0_M2 UARTT_RX_M2
GND 25 26 GPIOL BS PI0_CS1 M2 UART7_TX_M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA_ M3 GPID1 B7 47 27 28 GPIO1 B6 C5_SCL M3 UARTLTX_M1
UART1 CTSN_M1 12C8_SDA M2 GPIO1 D7 63 29 30 GND
PWM10 MO _[febe0020) SPI4_MISO_M1 GPIO3_AD 96 31 32 35 GPIO1 A3 | UART6 CTSN.M1 | 12€4.5CL M3 SPI4_CS0_M2 PWM1 M2 (fdB50010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK_ M1 UARTS TX M1 GPIO3_A2 98 35 36 101 GPIO3 A5 | UARTB CTSN M1
GPIO3_C1 113 a7 38 100 GPIO3 A4_| UARTS RTSN M1 | SPi4 CS1 M1
GND 39 40 93 GPIOS A3 UARTE RX M1 SPI4_ CS0 M1

2) In the linux system, the CAN in the 40 pin is closed by default, and it needs to be

opened manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

v B 7 , access point
FPersonal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< Wk S < Exit >

c. Then select Hardware
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System settings

Edit boot environment
Set CPU speed and governor
Annoiineco am_in_+he netunrl

Bootenv
CPU

Hardware
SSH
Firmware
ZSH
Desktop

Toggle hardware configuration: UART, I2C, etc.
Recontigure SSH daemon

Run apt update & apt upgrade

Install ZSH with plugins and tmux

Disable desktop or change login type

< K>

< Back >

Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the CAN configuration you want to
open (can0-m0 and cam1-m0 are optional for OPi 5 Plus)

can®-mo
canl-m0
canl-ml
can2-ml

Then select <Save> to save

|

[ ] wifi-ap6275p
[ ifviti-peid

100%

< 3

< Back >

f.  Then select <Back>

L J

e

wifi-ap6275p

=B

< Save >

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

Applying changes

Reboot to enable new features?

<Cancel>

3) After entering the Linux system, use the sudo ifconfig -a command, if you can see the
CAN device node, it means that the CAN has been opened correctly

orangepi@orangepi:~$ sudo ifconfig -a
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can0: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 94

canl: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 95

4) The corresponding pins of CANO and CANI1 are
CANO CAN1
TX pin Corresponding to pin 5 | Corresponding to pin 18 of

of 40pin 40pin

RX pin Corresponding to pin 3 | Corresponding to pin 16 of

of 40pin 40pin

3.18.7.2. Use the CANalyst-ll analyzer to test sending and

receiving messages

1) The CANalyst-II analyzer used in the test is shown in the figure below

2) CANalyst-II analyzer data download link
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https://www.zhcxgd.com/3.html

3) First install the software USBCANToolSetup

=M > CANZGIF{LE#E20200101_JAES » English materials » USB_CAN TOOL

o

£ iz fErHEs E-Sidl Forh
. ¥i USBCANToolSetup 2019/4/23 11:42 RIFRFERE 113,049 KB

4) The shortcut after installation of USBCANToolSetup is

USECANTo

5) In addition, you need to install the USB driver

EH » images » CANZIF{UEER20200101_HE » BHENEF

-

= =k =R Foh

] BT Znf e i R

Foxit PDOF Reade... 602 KB
14,935 KB

360EEE RAR 305 11,023 KB

iL USBIEGIEEEE T ESetup(V1.40)
N B ER =S

6) The end of the USB interface of the CANalyst-II analyzer needs to be connected to
the USB interface of the computer

7) To test the CAN function, you need to prepare a CAN transceiver as shown in the
figure below. The main function of the CAN transceiver is to convert the TTL signal of
the CAN controller into the differential signal of the CAN bus
a. The 3.3V pin of the CAN transceiver needs to be connected to the 3.3V pin in
the 40 pins of the development board
b. The GND pin of the CAN transceiver needs to be connected to the GND pin in
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the 40 pin of the development board

The CAN TX pin of the CAN transceiver needs to be connected to the TX pin of
the CAN bus in the 40 pin of the development board

The CAN RX pin of the CAN transceiver needs to be connected to the RX pin of
the CAN bus in the 40 pin of the development board

The CANL pin of the CAN transceiver needs to be connected to the H interface
of the analyzer

The CANL pin of the CAN transceiver needs to be connected to the L interface

of the analyzer

MW)3.3ugees CANL

8) Then you can open the USB-CAN software

EZ] UsSB-CAN Tool v0.02 - &lflE - | ¥
BEMSD) BEEMF0) SIEEE fE0 S5NW BEHH B0
CANZEIE
Mot A DAL HEEM v WD 00 0000 01| cAWESE: |1 v BRI 1 O niggte
#4E: 00 00 00 00 00 00 00 00 || SEiEidE SRR 10 ms L 1#HEHIE
PR Beceiii o i o prsE [ EE
o - B fTcastiit: = Ovmni
HitER: BB HitiR: @iz
MR |0 MEET: |0 Fragee. 0 MiEER: |0 T |0 AR o
== FefmHiE B ERTIE CAMEIE  fEHiAE IS meA  mitee, KE 48

9) Then click to start the device
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Ea USB-CAN Tool V9,02 - - ] x
BERED) sEgEl©) £20 =R BNH &0
CANZE |
Mg - ﬁ»g Fah=E HHTD: (00 00 00 01 CAN@IE: |1 ~ SRR SN | 1 [amjge
p: o0 | FESER® T £ 10 | e CsiEss
T -
BN mmmsmo) sk Bt 0 migE | s
Ur  USBCANIRETE®D o1 oz wE AT Ry &z Csmhdrets
SitEdg: Jist iitdig: Aige
WiEER: |0 WEET: 0 fgiee |0 WEER: 0 WET: 0 HAEER: 0
F= FantiE A ERFIR CAMEIE HifamE 10= A g RE 4B -
10) Then click OK
&5 b=t
e ol TFTUSBAEE X |
Hi BEER: EEECIS0:EHS: 01701020887, EHEEE: vi24 v 3
W i
11) Set the baud rate to 1000k bps
B o smmmil - eloRi X
£
A ggzae o HECRES BiEL v
. MiTHesRE
0 CANEH [0
T s | 1000k bps |~ BrRost: o0 14 GED iET
RS | 0=B0000000 A BlERE -
i FRARES: UxFFFFFFFF EEEARETE
TAEif= | FETE ~
IH5E B3

12) After successful opening, the USB-CAN software will display the serial number and
other information
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fii] USB-CAN Tool Vg.ozi- CANalyst-1l - SN:FFIS: 01701020887, BfHEES: V3.24 - SlEH Hl - O %
pENS0 fEERO HEAE0 BE0 SUf MO BE0

CANZEEE

EEE: AREN |~ biem. gEed || ohmo: (oo cofbo or | c@iE: 1 v - it

#4E: (00 00 00 00 00 00 00 00 || SiEise SR A 10 ms  [18nigme

EhAinG SRt R R o pisE | [ mE
Aix in
OF " IS SR| Mk #= | Dzt
Eite: B FitaE: A
R 0 bz 0 s 0 R 0 W 0 R o
B AUEIE HEER  coBE REEE DS MT mEd R 2 n

13) Development board receives CAN message test
a. a. First set the baud rate of the CAN bus to 1000kbps in the Linux system of the
development board
orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000
orangepi@orangepi:~$ sudo ip link set can0 up
b. Then run the candump can0 command to prepare to receive messages

orangepi@orangepi:~$ sudo candump can(
c. Then send a message to the development board in the USB-CAN software

] USB-CAN Tool v9.02 - CANalyst-Il - SNEFFIS: 01701020887, EiHEES: V3.24 - Slodls = O X
BEESD) BEEEQ SMEES fE0 BExlV BEH S50

CANZE

Pitet: AR | dizeRd: #ddEtn ~ | dAID: 00 00 00 01 CAMBIE: |1 & RIEEME: 1 [ nigg

I #IE: 01 02 03 04 05 06 O7 08 || ‘SiEs SEREER: | 10 ns  [1#nigisse

Foli BIREEIAE (BES) iRt [0 pursE | mm
O i : = '
CETII HE B i1 catple B2 | Olsmfisi
FEE: R SEE: B
R 0 wEr o s 0 bR 0 W [0 FragHiR (o

d. If the message sent by the analyzer can be received in the development board, it
means that the CAN bus can be used normally

orangepi@orangepiSplus:~$ sudo candump can0
can0 001 [8] 01020304 05060708

14) Development board sends CAN message test
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a. a. First set the CAN baud rate to 1000kbps in the Linux system

orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000
orangepi@orangepi:~$ sudo ip link set can0 up

b. Execute the cansend command on the development board and send a message

orangepi@orangepi:~$ sudo cansend can( 123#1122334455667788
If the USB-CAN software can receive the message from the development board,

C.
the communication is successful
F5] USB-CAN Tool V8.02 - CANalyst-Il - SN:EFFIS: 01701020887, EkEES: V.24 - dlafis - O e
HEESD) BEEEQ SEEEG SE0 BEmV E8HH ES0
CANZE
WAt RN v Mk #mEM V| D oo oo oo oL | @S|l v SEEmEr [ Ol i

#3E- |00 00 00 00 00 00 00 00 | SRR BiEEHE: |10 ns L1EEEE

CANERS AR gf‘:fiﬁmiﬁ(ﬁ%m%) a0 i | B
A o
@i 01 oz RE AT oA BE Ol zmdtriy
itErE: @il Sitang: Bige
TZER: |0 HHEET: | 0 firlsiaa |0 PZER: |0 ToZET: | O fRlgigiR: 0
S EX:ip= Atigtmn CanBiE AR IS A miER RE #HE A
@) 00000 19:27:04 048  OxE3BCEF chi =l 00123 #hiEnd  fRfMd  0x08 x| 11 22 33 44 B5 66 77 83

The received message from the development board

3. 19. Method of using wiringOP hardware PWM

The development board can use a total of 6 PWM channels: PWM0, PWMI1,
PWM11, PWM12, PWM13 and PWM14. The locations of their pins are as shown in

the figure below:
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PWM11 MO
PWMO MO PWM13 MO PWM1 M2

Please be aware of:PWMO0 MO0 f1 PWMO0_ M2,
PWM1_M0 F1 PWMI1_M2,
PWM14_MO0 1 PWM14_M2
They are all the same PWM, just connected to different pins. If both pin
s are configured as PWM functions, when one of the PWM pins is set, the s
ame setting will be made to the other PWM pin.

3.19.1. How to set PWM using wiringOP’ s gpio command

3.19.1.1.  Set the corresponding pin to PWM mode

1) The corresponding relationship between the 9 PWM pins and the wPi serial number is

as shown in the following table:

PWM pin wPi serial number
PWMO MO 1
PWMO M2 13
PWMI1 MO 0
PWMI1 M2 21
PWMI1 MO
PWMI12 MO
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PWMI13 MO 10
PWM14 MO 22
PWM14 M2 2

2) The command to set the pin to PWM mode is as follows, taking PWMO MO as an
example. The third parameter needs to enter the wPi serial number corresponding to the
PWMO MO pin.

orangepi@orangepi:~$ gpio mode 1 pwm

3) After the pin is set to PWM mode, it will output a square wave with a frequency of
200Hz and a duty cycle of 50% by default. At this time, we use an oscilloscope to

measure the corresponding PWM pin and you can see the following waveform.

20235105258 13:53

3.19.1.2.  Method of adjusting PWM duty cycle

1) The calculation formula of PWM duty cycle is as follows. We can adjust the PWM
duty cycle by setting the values of CCR and ARR.
PWM duty cycle= CCR/ARR

in:
The value range of CCR is 0~65535, and the default value is 500.
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The value range of ARR is 0~65535, and the default value is 1000.

It should be noted that our CCR value needs to be smaller than the ARR value
because the duty cycle cannot be greater than 1.

When setting CCR > ARR, the following error message will be prompted:

gpio: CCR should be less than or equal to ARR (XXX)

When setting ARR < CCR, the following error message will be prompted:

gpio: ARR should be greater than or equal to CRR (XXX)

2) We can use the following command to set the ARR of the PWMO MO pin to 2000
orangepi@orangepi:~$ gpio pwmr 12000

3) After running the above command, you can observe through the oscilloscope that the

PWM duty cycle changes from the default 50% (500/1000) to 25% (500/2000)
. MPos: 0.000s CH1

P e —

B Trigd __

| @D _
CH2/1.71V__ 100.002Hz l

2023%10F 258 13:54

4) We can use the following command to set the CCR of the PWMO_ MO pin to 1000
orangepi@orangepi:~$ gpio pwm 1 1000

5) After running the above command, you can observe through the oscilloscope that the
PWM duty cycle changes from 25% (500/2000) to 50% (1000/2000)
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__MPos: 0.000s

@ :
@ =t
& HR

) [ A & 10.00ms
(MSooms N cH2/1.71v

3.19.1.3. Method of adjusting PWM frequency

The calculation formula of PWM frequency is as follows:

PWM frequency = clock source frequency / (frequency division factor * ARR)

in:

The default value of the clock source frequency is 24000000Hz.

The value range of the frequency division coefficient is 2 ~ 512, and the default
value is 120.

The value range of ARR is 0 ~ 65535, and the default value is 1000.

The default value of PWM frequency is 24000000 / (120 * 1000) = 200Hz.

It should be noted that if the frequency division coefficient is set to an odd

number, the actual frequency division coefficient is the set value minus one.

3.19. 1. 3. 1. Method to adjust PWM frequency by setting frequency

division coefficient

1) We can use the following command to set the frequency division factor of the
PWMO MO pin to 4
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orangepi@orangepi:~$ gpio pwme 1 4

2) According to the above formula, the calculated value of PWM frequency is 6000Hz. It
can be observed through the oscilloscope that the measured value of PWM frequency is

6010Hz, and the error can be ignored.
BTrgd __ MPos: 0.000s

[ - N -80.0mV
1.69v fa.] g 50.0%
6.010kHz 166.4us

@ 100V M1ous  J[cH2/171V__ 6.00015kHz

20235F10H25H 13:56

3.19. 1. 3. 2. Method of directly setting the PWM frequency

1) We can use the gpio pwmTone command to set the frequency of the PWM pin. For
example, use the following command to set the PWM frequency of the PWMO MO pin to
500Hz.

orangepi@orangepi:~$ gpio pwmTone 1 500

When setting the PWM frequency, you need to ensure:

The set frequency value is < 24000000 / (frequency division factor * 2).

For example, the default frequency division coefficient is 120. If the frequency
division coefficient is not modified, the set frequency value should be less than
100000Hz.

If the setting value is too large, the following error will appear:
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gpio: The PWM frequency you set is too high to be possible

2) Then you can observe through the oscilloscope that the PWM frequency becomes
500Hz

_®Trad

3.19.2. How to use the PWM test program
1) In the example directory of wiringOP, there is a program named pwm.c. This program
demonstrates how to operate PWM using the PWM-related API in wiringOP.

orangepi@orangepi:~$ cd /usr/src/wiringOP/examples/

orangepi@orangepi:/ust/src/wiringOP/examples$ Is pwm.c

pwm.c

2) The command to compile pwm.c into an executable program is as follows

sorangepi@orangepi:/ust/src/wiringOP/examples$ gee -0 pwm pwm.c -lwiringPi

3) Then you can execute the PWM test program. When executing the PWM test program,
you need to specify the PWM pin. For example, you can use the following command to
test the PWMO MO pin:

sorangepi@orangepi:/ust/src/wiringOP/examples$ sudo ./pwm 1

4) After the pwm program is executed, the following contents will be tested in sequence:
a. Adjust the PWM duty cycle by setting ARR
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b.

C.

Adjust the PWM duty cycle by setting CCR
Adjust the PWM frequency by setting the frequency division coefficient

d. Directly set the PWM frequency

5) After each test is completed, the PWM waveform output will be stopped for 5 seconds.

After all test contents are completed, a new round of testing will be restarted.

6) The detailed execution process of the PWM test program is as follows:

a.

Adjust the PWM duty cycle by setting ARR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 25%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 25% to 50% and remains
for 5 seconds.

Adjust the PWM duty cycle by setting CCR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 100%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 100% to 50% and remains
for 5 seconds.

Adjust the PWM frequency by setting the frequency division coefficient: You
can observe through the oscilloscope that the PWM waveform changes every 0.5
seconds. After changing 9 times, the PWM frequency becomes 1/10 of the
default PWM frequency, which is 2347Hz, and remains for 5 seconds. , and then
the PWM waveform changes every 0.5 seconds. After changing 9 times, the
PWM frequency changes to the default PWM frequency, which is 23475Hz, and
remains for 5 seconds.

Directly set the PWM frequency: It can be observed through the oscilloscope
that the PWM frequency first changes to 2000Hz, and then the PWM frequency
increases by 2000Hz every two seconds. After changing 9 times, the PWM

frequency changes to 20000Hz and remains for 5 seconds.
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3. 20. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to
operate the hardware resources of the development board, such as GP10, 12C, SPI
and UART, in the Python program.

In addition, please note that all the following commands are operated under the

root user.

3.20.1. How to install wiringOP-Python
1) First install the dependency package

root(@orangepi:~# sudo apt-get update

root(@orangepi:~# sudo apt-get -y install git swig python3-dev python3-setuptools

2) Then use the following command to download the source code of wiringOP-Python

Note that the following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image, and the storage

location is: /usr/sre/wiringOP-Python.

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next
root@orangepi:~# c¢d wiringOP-Python

root@orangepi:~/wiringOP-Python# git submodule update --init --remote

3) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

root@orangepi:~# ¢d wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i
root@orangepi:~/wiringOP-Python# sudo python3 setup.py install

4) Then enter the following command, if there is help information output, it means that

wiringOP-Python is installed successfully, press the q key to exit the help information
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interface

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

5) The steps to test whether wiringOP-Python is successfully installed under the python
command line are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, and press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

NAME

wiringpi

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.
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CLASSES
builtins.object
GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.20.2. 40 pin GPIO port test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only check the board wPi number

and physical Correspondence between pins.

:~$ gplo readall

Fomm--- -
| GPIO | wPi

PI5 PLUS
Physical

GPIO1_A4
GPIO1_A7
GPIO1_BO
3.3V
SPIO_TXD
SPIO_RXD
SPIO_CLK
GND
GPIO1_B7
GPIO1_D7

GPIO3_A1
GND

GPIO3_B5
GPIO3_B6
GND

GPIO1_A2
SPIG_CSO
SPI@_CS1
GPIO1_B6
GND

GPIO1_A3
GND

GPIO3_AS
GPIO3_A4
GPIO3_A3

Physical
PI5 PLUS

+—————————— — — — —  ——— —— — 4 — 4
t—_F—_———— - - - —————— —  —

1) The following takes pin No. 7 — the corresponding GPIO is GPIO1 D6 — the
corresponding wPi number is 2—as an example to demonstrate how to set the high and
low levels of the GPIO port
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:~$ gpilo readall
Sednlionsinonis NG IS e

B e
i | V | Physical

| GPIO | wP

+
|
o
|
|
|
|
|
|

2) The steps to test directly with the command are as follows:
a. First set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1O.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; \
from wiringpi import GP1O; 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 GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

262



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

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP10.OUTPUT)

d. Then set the GPIO port to output low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the
low level is set successfully.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP1O.HIGH)

4) The method of wiringOP-Python setting GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
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
blink.py

root(@orangepi:~/wiringOP-Python/examples# python3 blink.py

3.20. 3. 40 pin SPI test

1) As can be seen from the figure below, the SPIs available for Orange Pi 5 Plus are SPI0
and SPI4

SRTE SRTE SERhE GPIO GPIOFS | SIS [SIMFS| GPIORFS GPIO SERTHE ERhHE SR ERHE
33V 1 2 5V
CANO_RX_M0 PWM1 MO (d8b0010) 12C2 SDA MO GPIOO_CO 16 3 a4 5V
CANO_TX_MO PWMO_MO (d8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1_RTSN_M1 12C8_SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 122 SCL_ M4 SPI4_MOSI_M2
GND 9 10 110 GPIO1 AQ UART6_RX_M1 12C2 SDA M4 SPI4_MISO_M2
GPIO1 A4 36 11 12 97 GPIO3 Al SPI4_MOSI. M1 | PWM11 IR MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 BS UART3_TX ML CAN1_RX MO PWM12 MO _(febf0000)
33V 17 18 33 GPIO3_B6 UART3_RX_M1 CAN1 TX_MO PWM13 MO (febf0010)
UART4_RX_M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 3a GPIO1A2 | UART6RTSN.M1 | 124 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 a4 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5_SDA M3 GPIO1 B7 a7 27 28 46 GPIO1 B6 12C5_SCL_M3 UARTL TX M1
UARTL CTSN_M1 12C8 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_ MO (febe0020) SPI4_MISO_M1 GPIO3 AO 9% 31 32 35 GPIO1 A3 | UART6 CTSN.M1 | [2C4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK_M1 UARTS_TX_M1 GPIO3_A2 98 35 36 101 GPIO3_A5 | UARTS_CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UARTB RTSN.M1 | SPI4 CS1 M1
GND 39 40 %9 GPIO3 A3 UARTS_RX_M1 SPI4_CSO_M1

2) The corresponding pins of SPI0 and SPI4 in 40pin are shown in the table below.
SPI4 M1 and SPI4 M2 can only use one of them at the same time, and they cannot be
used at the same time. They are all the same SPI4, but they are connected to different pins.
Please don't think that they are two different sets of SPI buses.

SPI0_M2 corresponds | SPI4_M1 corresponds | SPI14 M2
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to 40pin to 40pin corresponds to
40pin
MOSI Pin 19 Pin 12 Pin 8
MISO Pin 21 Pin 31 Pin 10
CLK Pin 23 Pin 35 Pin 22
CSo Pin 24 Pin 40 Pin 31
CS1 Pin 26 Pin 38 none
dtbo spi0-m2-cs0-spidev spi4-m1-csQ-spidev spi4-m2-csQ-spide
configuration | spi0-m2-csl-spidev spi4-m1-cs1-spidev v
spi0-m2-cs0-cs1-spide | spi4-m1-csO-cs1-spide
\4 \4

3) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

NETWHOT = = . access point
FPersonal Timezone, language, hostname
Software System and 3rd party software install

Help Documentation, support, sources

<K > < Exit >

c. Then select Hardware

System settings 1

Bootenv Edit boot environment
CPU Set CPU speed and governor

sk A o o am_in _thao naotiiorlk

HardwarefToggle hardware configuration: UART, I2C, etc.
SSH Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

SoE < Back >

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

spi0-m2-cs0-
spi0-m2-cs0-
spi0-m2-csl-
spi4-mO-csl-
spid-ml-csO-
spi4-ml-cs0-
spid4-ml-csl-
spid-m2-csO-

e N N N N W W W)
el el e e e e el el

e. Then select <Save> to save

wifi-apb275p

[ ]

s

to select the SPI configuration you want to

csl-spidev
spidev
spidev
spidev
csl-spidev
spidev
spidev
spidev

100%

< Back >

f.  Then select <Back>

L

Tl N

wifi-apb275p
wifl-pcie

T ot

< Save >

g. g. Then select <Reboot> to restart
effect

Applying ch

Reboot to enable

<[

the system to make the configuration take

anges

new features?

ancel>

4) After restarting, enter the system and first check whether there is a spidevx.x device

node in the linux system. If it exists, it means that the SPI has been set up and can be used

directly.

orangepi@orangepi:~$ Is /dev/spidev*
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/dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0 /dev/spidev4.l

The above is the result displayed after turning on spi0-m2-cs0-cs1-spidev and

spi4-m1-cs0-cs1-spidev.

5) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. --channel: Specify the channel number of SPI

b. --port: specify the port number of SPI

6) Do not short-circuit the MOSI and MISO pins of the SPIL, 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

channel number of the specific SPI and the port number of the SPI.

root@orangepi:~/wiringOP-Python# cd 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/spidev4.1

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 FO 0D |.....@.......... |

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 | |

7) Then use the Dupont wire to short-circuit the MOSI and MISO pins of the SPI, and
then run the output of spidev test.py as follows, you can see that the data sent and

received are the same, indicating that the SPI loopback test is normal

The x after the --channel and --port parameters needs to be replaced with the

channel number of the specific SPI and the port number of the SPI.

root@orangepi:~/wiringOP-Python# cd 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/spidev4.1
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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

FFFOOD  |oo..@.......... |
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FFFOOD  |oo..@.......... |

3.20.4. 40pinI2C test
1) As can be seen from the table below, the available i2¢ for Orange Pi 5 Plus is i2c2,

12¢4, 12¢5 and i2¢8, a total of four sets of i2¢ buses.

G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) 4 41 12C BZRAE 40pin HOR IS EAN R R R . 12C2_MO F1 12C2_M4 [7]— i []
H The corresponding pins of the 4 groups of 12C buses in 40pin are shown in the table
below. 12C2 MO and 12C2 M4 can only use one of them at the same time, and they
cannot be used at the same time. They are all the same 12C2, but they are connected to
different pins. Please don’ t think that they are two different sets of 12C2 buses.

12C bus SDA corresponds to | SCL corresponds to | dtbo corresponding
40pin 40pin configuration
12C2_M0 Pin 3 Pin 5 i2¢2-m0
12C2_M4 Pin 10 Pin 8 i2c2-m4
12C4_M3 Pin 22 Pin 32 i2c4-m3
12C5 M3 Pin 27 Pin 28 i2¢5-m3
12C8 M2 Pin 29 Pin 7 i2c8-m2

3) In the linux system, the 12C bus in the 40 pin is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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C.

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

.

f.

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

oW = = T access point
Personal Timezone, language, hostname

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

EE < Exit >

Then select Hardware

System settings

Bootenv  Edit boot environment
CPU Set CPU speed and governor

Toggle hardware configuration: UART, I2C, etc.

m_in _+tha + rle
[Hardward]
H econTigure ooH daemon

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

o < Back >

figure below, and then use the space to select the I12C configuration you want to

open
[ 1 12cl-m2
[ ] i2cl-m4d
[ 1 12c2-m@
[ ] i2c2-m4
[ 1 12c3-m@
[ 1 12c4-m3
[ 1 12¢5-m3
[ ] i2c6-m4d
[ 1 12c8-m2

Then select <Save> to save
[ 1 wifi-ap6275p
T

< & < Back =

100%

Then select <Back>
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Log e v e
[ ] wifi-ap6275p

[ fvifi-pcie

< Save > B

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

Applying changes

Reboot to enable new features?

<Cancel>

4) After starting the linux system, first confirm that there is a device node corresponding

to i2¢ under /dev

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

5) Then connect an i2c device to the i2c pin of the 40 pin connector, here we take the

ds1307 RTC module as an example

6) Then use the i2edetect -y command, if the address of the connected i2¢ device can be

detected, it means that i2c can be recognized normally.

orangepi@orangepi:~$ sudo i2cdetect -y 2 #12¢2 command
orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command
orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5 command

orangepi@orangepi:~$ sudo i2cdetect -y 8 #12¢8 command

7) Then you can run the ds1307.py test program in the wiringOP-Python/examples file
to read the time of RTC

/dev/i2c-x needs to be replaced with the serial number of the specific i2¢ device node.

root@orangepi:~/wiringOP-Python# cd examples
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root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device "/dev/i2c-x"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

C

exit

3.20.5. 40 pin UART test

1) As can be seen from the table below, the uarts available for Orange Pi 5 Plus are uartl,
uart3, uart4, uart6, uart7 and uart8, a total of 6 sets of uart buses

G SR G GPIO GPIOFS | SIBIFFS [ SIMFS| GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins of the 6 groups of UART buses in 40pin are shown in the
following table:

UART bus RX" corresponds to | TX corresponds to | dtbo corresponding
40pin 40pin configuration

UART1_M1 Pin 27 Pin 28 uartl-m1

UART3 M1 Pin 18 Pin 16 uart3-m1

UART4_M2 Pin 19 Pin 23 uart4-m2

UART6_M1 Pin 10 Pin 8 uart6-m1

UART7_M2 Pin 24 Pin 26 uart7-m2

UARTS8 M1 Pin 40 Pin 35 uart8-m1

3) In the linux system, the UART in the 40 pins is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 4£0%Z and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

7] = v . access point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

<K < Exit >

c. Then select Hardware

System settings B

Bootenv Edit boot environment
CPU Set CPU speed and governor

am_in the natunrl

Toggle hardware configuration: UART, I2C, etc.
SS5H Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

S E < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the UART configuration you want
to open

uart0-m2
uartl-ml
uart3-mo
uart3-ml
uartd-moe
uartd4-m2
uart6-ml
uart7-m2
uart8-ml

——
et e o ot o ot o fd

e. Then select <Save> to save
[ 1 wifi-ap6275p
CERET

< & < Back >

100%

f.  Then select <Back>
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< Save > B

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

Arnl vin ~hanne
pp Ly tng cnanges

Reboot to enable new features?

<Cancel>

4) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*

5) Then start to test the uart interface, first use the DuPont line to short the rx and tx pins

of the uart interface to be tested

6) Then use the serialTest.py program in wiringOP-Python/examples to test the
loopback function of the serial port. As shown below, if you can see the print below, it

means the serial port communication is normal.

/dev/ttySX needs to be replaced with the serial number of the specific uart device node.

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device "/dev/ttySX"
Out: 0:-> 0

Out: 1:> 1

Out: 2:-> 2

Out: 3:-> 3

Out:  4:°C

exit

3. 21. Hardware watchdog test

The watchdog_test program is pre-installed in the linux system released by Orange P1i,

which can be tested directly.
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The method to run the watchdog_test program is as follows:

a. The second parameter 10 indicates the counting time of the watchdog. If the dog
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 is fed successfully

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152, identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0

return ENOTTY.if -1,success:0

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3. 22. Check the serial number of RK3588 chip

The command to view the serial number of the RK3588 chip is as follows. The serial
number of each chip is different, so the serial number can be used to distinguish multiple

development boards.

orangepi@orangepi:~$ cat_serial.sh
Serial : 1404a27682e86830¢

3. 23. How to install Docker

1) The linux image provided by Orange Pi has pre-installed Docker, but the Docker
service is not enabled by default

2) 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 when the

system is started next time
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orangepi@orangepi:~$ enable_docker.sh

3) Then 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

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{fd0bf4a8e6c9408b2600777¢cS5

Status: Downloaded newer image for hello-world:1atest

Hello from Docker!

This message shows that your installation appears to be working correctly.

3.24. How to download and install armé64 version

balenaEtcher

1) The download address of balenaEtcher arm64 version is:
a. The download address of the a.deb installation package is as follows, it needs to

be installed before it can be used

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f armé64.deb
b. The download address of the Applmage version that does not need to be installed

is as follows: b. The download address of the Applmage version that does not

need to be installed is as follows:
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage
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T balenaEtcher v1.7.9
& ryanfortner
0 v1.7.9 Update and rename compile-etcher_v1.7.3.sh to compile-etcher_v1.7.9.sh

-0 9529280 (O

Compare v v Assets 10
@balena-etcher—electron—1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ablf.armv7l.rpm 584 MB May 1
| ®baIena-etcher-electmnj .7.9+594Sab1f7arm64.deb| 879 MB May 1
@baIena-etcher-e!ectmnj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
| @balenaEtcher-1.7.9+5945ab1f-arm64.Applmage | 97.3 MB May 1
@baIenaEtcher—1.7.9+5945ab1f—armv7LAppImage 809 MB May 1

2) How to install and use deb version balenaEtcher:
a. The deb version of balenaEtcher installation command is as follows:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb
b. After the deb version of balenaEtcher is installed, it can be opened in the

Application

Run Program...

B Terminal Emulator
B File Manager
(=4 Mail Reader
@ web Browser
Settings

@) Application Finder
&£ L3
% Graphics F Bulk Rename
< Help & Fitx

@ Internet » & fcitx-gimpanel-configtool

[ Multimedia » B Fonts

¥ office » @ Midnight Commander

& System » @ Midnight Commander editor

7 Mousepad
M screenshot
B Terminator

©® Log Out

% Thunar File Manager
B¢ xarchiver

Ordncie Fi

c. The interface after balenaEtcher is opened is as follows:
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balenaEtcher

“‘ balenaEicher

L+

B Flash from file

& Flash from URL

3) How to use the AppImage version of balenaEtcher:

a. First add permissions to balenaEtcher

orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

b. Then select the Applmage version balenaEtcher, click the right mouse button,

and then click Execute to open balenaEtcher

@ Move to Trash
@ Delete
Bename...

Properties...

& applications

3. 25. The installation method of the pagoda linux panel

Pagoda 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
(extracted from the official website of the pagoda)

1) The order of compatibility recommendation of the pagoda Linux system is
Debian11 > Ubuntu 22.04> Debian12

2) Then enter the following command in the Linux system to start the installation of the

pagoda
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orangepi@orangepi:~$ sudo install_bt_panel.sh

3) Then the pagoda installation program reminds whether to install the BT-Panel to

the/www folder, and enter Y at this time

H-

| Bt-WebPanel FOR CentOS/Ubuntu/Debian
+

| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
+

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

4) Then what to do is to wait patiently. When you see the printing information below the
terminal output, it means that the pagoda has been installed. The entire installation
process takes about 9 minutes. There may be some differences according to the difference

in network speed

5) At this time, enter the panel address displayed above in the browser to open the login
interface of the pagoda Linux panel, and then enter the username and password

displayed above in the corresponding position to log in to the pagoda.
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D & EEo@E x [ = 8

& G A F=2 | 1921681138 2o B T

6) After successfully logging in to the pagoda, the following welcome interface will pop
up. First, please take the intermediate user notice to read to the bottom, and then you can
choose "I have agreed and read" User Agreement ", and then click" Enter the panel " You
can enter the pagoda

B | & =Ry x |+ = B

i C A == | 1921681139008 Ao B @

Wi EREIEER
FEHRRE (R0 AEAEREDR
AYRIEERE: 2020495160

+ BOo YR + 0

[Ckersstas - @emwo -

7) After entering the pagoda, you will first prompt that you need to bind the account of
the pagoda official website. If you do n’t have an account, you can go to the official

website of the pagoda (https://www.bt.cn) to register one
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O & smes=Ens x B8 =

=
®lo

. C A Fz=2 | 192168.1.139:8888/bind A Y8 =

@ 1921681139 [0

., SERRTHSRREIONRESEE EEREHNSES, BAOEE.

BEEHEKS

+ B O YR+ o i

8) The final display interface is shown in the figure below. You can intuitively see some
status information of the development board Linux system, such as load status, CPU

usage, memory usage, and storage space usage

O & SHeeds x |+

&
e g

« C A F=2 | 1921681188 s T

® 1921681139 @

+ B @ FY R + 0 !

2
@

g
@

9) Test the SSH terminal login of the pagoda
a. After opening the SSH terminal of the pagoda, you will first prompt that you
need to enter the password of the development board system. At this time, enter
orangepi in the password box (the default password, if you have modification,
please fill in the modified one).
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o

BEHIE

() FHEHNE, BRTAESSNYS

EEEe 127001

SSHEES

BEST EERE

Z8 | orangepi

12

b. The display after successful login is shown in the figure below

SHEERR

!
Welcome to with

Up time:
IF:

Usage of /: 22% of 296

! orangepi-config |

from 1 |

10) Software such as Apache, MySQL, and PHP can be installed in the software store of
the pagoda. You can also deploy various applications in one click. Please explore it

yourself
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0O | & =EiedEr x i = al X

<« C A F== | 1921681139888 sof A o= B @

IR == 796

A E == B =4TR S Sl Sl E=A1A —Es

m

+ B Qv B # 0

Linux@ it O GSRIE
[ om |

THRIES
88 wumE
ERRE

B

(2) B RS (9) ,Eﬁﬁﬁiéﬁ‘

(3) BIERRS b ﬁ“iﬁﬂ%’]

(4) EHERIRES LEFHBIP + User-Agent3EilE

(5) (EXEREGE b

(6) {EAERBI% EGHIPIAIAIERE

(7) FEBHESMYSQLERD TEERAIMEE

(22) ETEMRBEEE (15) RERSLIR

(23) X FBasicAuthiAiE (16) 1B E Er(EEEIRH EHERAEIREFR)
(24) xPBIEIEOSIAE (17) REEEYRIERES

(25) REEDHFREXHHEREAE (18) %E ﬂannﬂ{ AEIR

RS 14

ps://183.15.205.176:18800/0f52f04c
https://192.168.1.110:18800/0f52f04c

12) For more functions of the pagoda, please refer to the following information to
explore by yourself

manual: http://docs.bt.cn
Forum address: https://www.bt.cn/bbs
GitHub Link: https://github.com/aaPanel/BaoTa
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3. 26. Set the Chinese environment and install Chinese input

method

Note that before installing the Chinese input method, please make sure that the

Linux system used in the development board is the desktop version system.

3.26.1. Debian system installation method

1) First set the default locale as Chinese

a. Enter the command below to start configured locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh_CN.UTF-8 UTF-8 in the pop-up interface (through the upper
and lower direction keys on the keyboard to move up and down, select it through

the space key, and finally move the cursor to <OK> through the Tab key, and

then press Enter key.)

c. Then set the default locale as zh_CN.UTF-8
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d. After exiting the interface,locale will be set. The output displayed by the
command line is shown below

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) Then open Input Method

Oa

& run Program...

B® Terminal Emulator
B File Manager

() Mail Reader

@ web Browser

188 Accessories 3 Aceessibility

<5 Development b 4 Additional Dnvers

& Graphics 3 Advanced Network Configuration
< Help e Appearance

@) Internat » @ sBluetooth Adapters

[ Multimedia » O Bluetooth Manager

™ office b & color profiles

i) System » [ Default Applications

M Decktop
¥ Display
& Feitx Cenfiguration

@ Log Out

'/ Mouse and Touchpad
A notifications

G OrangePi config

B Panel

8 Powier Manager

[ Print settings

B Removable Drives and Media
B screensaver

/iy Session and startup

</ Settings Editor

@ Software & Updates

2 window Manager

&7 Window Manager Tweaks
 Workspaces

B xfce Terminal Settings

3) Then choose OK
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Input Method Configuration (im-config, ver. 0.46-1+debllul)

current configuration for the input method:

* Default mode defined in jeterdefaultiim-config: 'auto’

* Active configuration: "'missing' (normally missing)

* Normal autematic cheice: "feitx’ (normally ibus or fcitx or uim)

* Override rule: 'zh_CN,fitx5:zh_TW.feitx5:zh_HK fcitxs:zh_5G feitxs'

* Current override choice: " (Locale='en US')

* Current automatic choice: 'feitx!

* Number of valid choices: 1 (normally 1)

* Desktop environment: "XFCE'

The configuration set by im-config is activated by re-starting the system.
Explicit selection is not required to enable the automatic configuration if the active
one is default/auto/cjkv/missing.|

cCancel

4) Then choose Yes

Do you explicitly select the user configuration?

# Select NO, if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

5) Then choose feitx

Input Method Configuration (im-config, ver. 0.46-1+deb11ul)

Select user configuration. The user configuration supersedes the system one.
sefect | name description

default  use aute mode set by fetejdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomejforangepi/.xinputrc

activate Flexible Input Method Framework (feitx) @ |

nonge do not set any IM from im-config and use desktop default
xim activate the bare XIM with the X Keyboard Extension
Cancel

6) Then choose OK
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Input Method Configuration (im-config, ver. 0.46-1+deb1lul)

.Sét‘-tlng thé user conliigura.ti-on hlomeforangeﬁ.i;‘.;.(inpl..lh'c to fgltx
Manual configuration selects: feitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input conversion support:
* simplified Chinese: feitx-libpinyin or feitx-sunpinyin or feitx-geoglepinyin
* Traditional Chinese | generic Chinese: foits-rime
* Generic keyboard translation table: foitx-table* packages
* application platform support:
Installing feitx-frontend-all will cover all GuI platforms.
* GNOME/GTK: feitx-frontend-gtk2 and feitx-frontend-gtk3 (both)
* KDE/QtS: feitx-frontend-ats

The user configuration is modified by im-config.

Restart the session to activate the new user configuration,

can:Ei E

7) Then restart the Linux system to make the configuration effective

8) Then Open Fcitx configuration

& Run Program...
EM Terminal Emulator
1B Fie Manager
(4 Mail Reader
P Web Browser
|| settings Manager
Accessibility
<= Development |4/ Additional Drivers
& Graphics B Advanced Netwark Configuration
<> Help k. Appearance
& memet D Biuetootn adapters
[l Muttimedia 0 Blustooth Manager
¥ office & Color Frofiles
&) System W Default Apiications
@ Log Ot | ™ Doskiop

le Manager Setlings
= Input Method

B Panel

® Power Manager

[ Print Settings

B Removabie Drives and Media

|
=4 Keyboard
! Mouse and Touchpad
£\ Notifications
(& OrangePi config

8 Screensaver
A Session and Statup
P Settings Editor
(@ Software & Updates
21 Window Manager
&7 Window Manager Tweaks
jorkspaces
Xfce Terminal Settings

9) Then click the “+” of the position shown in the figure below
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& Input Method Configuration + - o x

Input Method Global Config Appearance Addon

Heyboard - English (US) English

’\-cAmmc will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
=]~ |v|%|H

10) Then search Google Pinyin and click OK
[« e . o]

Keyboard - English (US) English
- Add Input method + 0 X

Google Pinyin Chinese (Ching)

Only Show Current Language

[z |search google here al

Carcel | OK

11) Then put Google Pinyin to the forefront

Input Method Configuration

Input Method Global Config Appearance Addan

English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ -[F]lv %=
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‘Weyboard - English (US) English

< The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - isyout name in the first place.
# | = | Al | ¥ B

12) Then open the Geany Editor and test the Chinese input method.
("5 Applications -

QJ Run Program...

E Terminal Emulator

B File Manager

[ Mail Reader

o Wab Browser

Settings

ﬁ Accessories

@ Graphics
':' Help

& Intemet
BB Muttimedia
¥ Office
3 System
® Log Out

13) Chinese input method test is shown below

(=5 Applications - *untitied - Geany
‘e *untitied - Geany 4 - O X
File Edit Search View Document Project Build Tools Help

r-B-B8& X - 0 KNe-% W .

1 Symbals Drmmx

No symbals found 1 R

ni hao|

- 81:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled” opened.

-

linez1 /1 col: O sel: 0 INS  TAB MOD  mode:LF  encoding: UTRS  filetype: None  scope: unknown
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14) You can switch between Chinese and English input methods through Ctrl+Space
shortcut

15) If the entire system is required as Chinese, the variables in/etc/default/locale can be
set tozh_CN.UTF-8
orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
LANGUAGE=zh_CN.UTF-8

16) Then restart the system to see the system display as Chinese

O B -
O ETHF.
B amingg
| Bt
() BEfHER
@ s
= ewwnn
s > DEOEER
Bzme > D EOS9ENE
125 Wt [ =Fy= k-
@EXK > @ RREIR

<5 i L3 # R

& b B ERREAE
O R > B I
< Help A BEREH

© i s
B TR i
O EFEE

Or‘anqe Pi

@ software & Updates
B xfce #SERE

3.26.2. ubuntu 20.04 system installation method
1) First open Language Support
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& Run Program.
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. B3 Accessibility

# Development b | Il Additional Drivers
A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration

d Log Out

% rile Manager Settings.
= Keyboard

— Omn q e P'

A Notifications
& OrangePi config
B Panel

® Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) Then find the _ option

Language Regional Formats

Language for menus and windows:

CHYIER \Laliaud)

english (United Kingdom)

3z (F#)
I (EAE)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language cholces for startup and the login screen

Install / Remove Languages...

Keyboard input method system: | none =

@nelp R Close

3) Then use the left mouse button to select _and hold it down, and then
drag it up to the beginning. The display after dragging is shown in the figure below:
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w Language Support 4 = 0O X
Language Regional Formats

Language for menus and windows:
Rik (PE)

English (United States)

English

English

English (Cz

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide
Use the same language choices for startup and the login screen

Install f Remowe Languages...

keyboard input method system:  none =

@Help R Close

Note that this step is not very easy to drag, please try a few more times.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire system

W Language Support 4 - 0 X
Language Regional Formats

Language for menus and windows:
MiE (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none =

N

@Help #® Close

5) Then set the Keyboard input method system as fcitx
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Language Support A
Language Regional Formats

Language for menus and windows:
g (PE)

English (United States)

English

English (Australia)

English (Canada

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

feitx
Install / Remove Languages‘,.

XIM

Keyboard input method system: pgne

@Help ¥ cClose

6) Then restart the linux system to make the configuration effective

7) After re -entering the system, please choose not to ask me again at the interface
below, and then determine whether the standard folder should be updated in Chinese

according to your preference

- 4+ X
A BT R B L AE =57
B u—

FEE TN BPTEME LM AR A RES R & R
EEHTEHHER. EEMEEEN TR

L FRE ARG
/home/orangepi/Desktop  /home/orangepi/S&
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEiR
/home/orangepi/Public /home/orangepi/21tHh
/home/orangepi/Documents /home/orangepi/3i I
/home/orangepi/Music /home/orangepi/&5
/home/orangepi/Pictures fhome/orangepi/EE

/home/orangepi/Videos /home/orangepi/#5f
AL, HENEFaRbE.

FEBRSEHED)
\ N

REIBNHEHK) EHBH()

8) Then you can see that the desktop is displayed as Chinese
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& st
Bussus
| BT
= SHTEE T omwRs
B eIEs 0 uneEs

O unEBssa

L0 » o TEN

Wziis  » mesEo

s b B apEEl

(B + T

PEii > W s

ABE b FEamErE

@ 7% LB 4 L Y

W Help a EERER
o i

Or‘ancle Pi

@ OrangePi config
T pulseAudio BETE
B dce #5108

9) Then we can open the Geany test in the Chinese input method. The way to open the

way is shown in the figure below

Oranc]e Pi

10) After opening Geany, the default is an English input method. We can switch into
Chinese input method through the Ctrl+Space shortcut keys, and then we can enter
Chinese
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S mammEn: @ e

XFHF) WRIB(E) MER(S) TE(V) 30E(D) WHP) £m(B) IEAT FHH)

b -@-B9 €% <> %®-% B -

19:12:28:

19:12:28:
#E
11 FRo R0 HA BIER B3 B WIS UTRS  XANELRE  BE AN

3.26.3. Ubuntu 22.04 installation method
1) First open Language Support

& Run Program
B Terminal Emulator
B File Manager

(=4 Mail Reader
@ web Browser

%] Settings Manager
[k Accessories. B3 Accessibility

# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

d Log Out

B Login Window
" Mouse and Touchpad

A Notifications

& OrangePi config

B Panel

@ Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar

@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager
&) Windaw Manager Tweaks
" Workspaces

BB Xfce Terminal Settings

2) Then find the _ option
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Language Support 4+ - 0 X |

Language Regional Formats

Language for menus and windows:
|

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide
Use the same language choices for startup and the login screen.

Install f Remove Languages...

Keyboard input method system: | Feitx 4 w

@Help

® Close

3) Then please use the mouse to select Chinese (China) and hold it down, and then drag
it up to the beginning. The display after the dragging is shown in the figure below:

« Language Support

+ — B X
Language Regional Formats
Language for menus and windows:
il (RED
English {United States)
English
} II‘ eiz)
tsch (Deutschiand
Drag languages to arrange them in order of preference.
Changes take effect next time you log in
Apply System-Wide
Use the same language choices for startup and the login screen
Install / Remove Languages...
Keyboard input method system: | Feitx 5w
@Help X Close

Note that this step is not very easy to drag, please try a few more times.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire system
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« Language Support + - 0 X
Language Regional Formats

Language for menus and windows:
GE (PE)
English {United States)

English

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | Faitx 5w

@nHelp A close

5) Then restart the linux system to make the configuration effective

6) After re-entering the system, please choose not to ask me again at the interface below,
and then determine whether the standard folder should be updated to Chinese according

to your preference

B R E R HAES?

A EESU—MMEEEN. ERILUFEAR FARERE RS R
EEHTEHHER. EEMEEEN TR

L FRE ARG
/home/orangepi/Desktop  /home/orangepi/S&
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEiR
/home/orangepi/Public /home/orangepi/21tHh
/home/orangepi/Documents /home/orangepi/3i I
/home/orangepi/Music /home/orangepi/&5
/home/orangepi/Pictures fhome/orangepi/EE
/home/orangepi/Videos /home/orangepi/#5f

miE, IEAETaEBG.

FEERAFRD)
\ s
EHFEHU)

REIBNHEHK)

7) Then you can see that the desktop is displayed as Chinese
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7 snsms
fal el TS

= 176

B e2zE0

® aEEEy

e

o RED

& SRR

%I L Y

Or‘ancle Pi

@ OrangePi config
T pulseAudio BETE
B dce #5108

& Feit s EBAT
 Orangepi config

9) Then choose to use Pinyin input method
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& Feitx BEH + - 0 X

WNE | 2EET | M

SERAL: AR
548 | pefoult < [H] (=] [emwa
RE-EE (URA) -FE (EX) =

#E-EENE-RE (32, 26, Madntosh)
#E-ER0E- =3 (D2, 26, BF)
BR-EMEE-BREE (UnicodeExpert)
BE-ENZE

5
2.then click here

> | BE-TE- Hanyu Pinyin (with ARGr dead keys)
. mE-%E

Mtk (FE)
v

afs

IEFE

AEHE
B B’A

= metho

ERE

e

FiEeR -

BRARRATS v RBTUHERS
E-TRAZBAERIRS. ARCRESNGURE - algmmﬁ—m,

'EER || HEMLD) vERy || xsmg | @Rz |

10) The interface after selecting is shown below, then click OK

& Feitx BE 4 - o x
BAE | SEEW | WIEE

HERAE: AEWAE:
st | Default |4 = igAGE

BE-HESS-FE HE, F5HFS) A
#8558 (e -BE WX

B -HEHE-RE (52, 28, Macintosh)

B8 -HEHE-RE (32, 8, @F)

R - BRZE- REE (UnicodeExpert)

#E-ER=3

i

@ - I0i8 - Hanyu Pinyin {with AltGr dead keys)
g - NiE

[E{&RL (RE)

AR

IEFE

IEHE

B®A

pri

pus 3

L]

ol

FRSE -

BERERETH V| RERUNEE(S)

{21~

E—TRAESHIERERS. mmimmna - BEEHETTE— (L.

1 =HR) EERIAD) VERR | X R2EQ Z(0)

11) Then we can open the Geany to test Chinese input method.The way to open is shown
in the figure below
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O mammiss

& mii..
B s
B ftems
= HBPHRR
@ melEes
o iGE
e

L ES

e i
© 5IH

12) After opening Geany, the default is an English input method. We can switch into

Chinese input method through the Ctrl+Space shortcut keys, and then we can enter
Chinese
O mammes o AH8 - ceany.

XHHFR  EEE(E) fR(S) TE(V) SOE(D) WHEP) E£MB) TET  #8iH)
e ~ i - B3 ax () %9 -% B =

B2 x# 82 X

RIS F
'] 2.f8 3B 48 508 6. 7.5 .l

L —— !
- 10:54:37: X2 Geany 1.38.
10:54:37: FXH"RHE"BHF.

wE

-

T1/1F0 ERRO A BIRN B B @ShuTRS XARENRE B RN

3.27. How to remotely log in to the Linux system desktop

method

Ubuntu Gnome Wayland image does not support NoMachine and VNC ”
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described here to remotely log in to the desktop.

3.27.1. Use NoMachine remote login

Make sure the Ubuntu or Debian system installed on the development board is a
desktop version. In addition, NoMachine also provides detailed documents. It is
strongly recommended to read this document to be familiar with the use of
NOMACHINE. The document links are shown below:

https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS, and Android platforms, so we
can remotely log in to control Orange PI development boards through NoMachine
on multiple devices. The following demonstrates the Linux system desktop of the
Orange PI development board through NoMachine in Windows. For installation
methods for other platforms, please refer to the official documentation of
NoMachine

Before operation, please ensure that the Windows computer and the
development board are in the same local area network, and can log in to the Ubuntu

or Debian system that can log in to the development board normally

1) First download the NoMachine software Linux arm64 DEB version of the installation

package, and then install it in the Linux system of the development board.
a. Since RK3588 is a SOC of the ARMVS8 architecture, the system we use is
Ubuntu or Debian, so you need to download NoMachine for ARM ARMYvS

DEB installation package here. The download link is shown below:

Note that this download link may change, please recognize the deb package of

the Armv8/Armo64 version.

https://downloads.nomachine.com/download/?id=114&distro=ARM
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Home [ Download / NoMachine for ARM - arm64

NoMachine for ARM -larm64

Version: 8531

Package size: 48.34 MB

Package type: DEB

MDS5 signature: 2291f8d8ec76f0a914285acaaa93e34d

For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/9/10

O Although your ARMvS device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration

notes about Linux for ARM packages tor more details about devices and specific distributions we have tested

b. In addition, you can also download the installation package of NoMachine in the
official tools

Official Tools

First Enter the remote login software-Nomachine Folder

2 Remote Login Software-NoMachine

Then download the arm64 version of the deb installation package

nomachine_8.5.3_2.dmg
nomachine_8.5.3_1_amd64.deb

e nomachine B8.5.3_1_x64.exe

| nomachine_8.5.3_1_armé4.deb

c. Then upload the downloaded nomachine x.x.x x armé64.deb to the Linux
system of the development board

d. Then use the following command to install NeMachine in the Linux system in
the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_x.x.x_x_armé64_armé64.deb

2) Then download the NoMachine software Windows version of the installation package,

the download address is shown below

Note that this download link may change
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https://downloads.nomachine.com/download/?id=9

NoMachine for Windows - 64bit

\ersion: 8531

Package size: 57.4 MB

Package type: EXE

MDS5 signature: d585adlesf341444cacd 3aeBadd3bbes

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows. Please restart the computer after installation

4) Then open NoMachine in Window

"

MNoMachine

5) After NoMachine is started, it will automatically scan other devices installed in the
local area network. After entering the main interface of NoMachine, you can see that the
development board is already in the connected device list, and then click the location
shown in the red box below in the figure below. You can start logging in to the Linux

system desktop of the development board

@ NoMa =
Machines NOMACHINE
© add Q search 0| EEview | GF Order || 7, Settings

orangepi
Ubuntu 22.04.2 TS
& NX

6) Then click OK

@

Host identification changed NOMACHINE
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7) Then enter the username and password of the linux system in the corresponding

position in the figure below, and then click OK to start logging in

I NoMachine - orangepi, Uburmu 22042 LTS
orangepi, Ubuntu 22.04.2 LTS NOMACHINE

Type usemame and password 1o login using a system account or request access as a guest user

Q @ Login as a system user on this server
Username Enter the account number of the development board Linux system here
m Pazeword  Enter the d of the Li of the devel tboard here

[ Save this password in the connection file

© Request access as a guest for desktop sharing

8) Then click OK in the next interface

9) Finally, you can see the desktop of the development board Linux system

chine - orangepi, Ubuntu 22.04.2 LTS

Oranc]e Pi

3.27.2. Use VNC remote login

Before operation, please ensure that the Windwos computer and the
development board are in the same local area network, and you can log in to the

Ubuntu or Debian system of the development board normally.

Ubuntu 20.04 tests many problems with VNC, please do not use this method.

1) First run the set_vne.sh script settings vnc, and remember to add Sudo permissions

orangepi@orangepi:~$ sudo set_vnc.sh
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You will require a password to access your desktops.

Password: #Set the VNC password here, 8 -bit characters
Verify: #Set the VNC password here, 8 -bit characters
Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

INew 'X' desktop is orangepi: 1

Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi:1.log

Killing Xtightvnc process ID 3047

INew 'X' desktop is orangepi: 1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi:1.log

2) The steps of using MobaxTerm software to connect the development board Linux
system desktop are shown below:
a. First click the session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm
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W Vobaxterm 1. Click Session - o X
Ten //x server Tools Games Settings Macros Help
\ o o
=8 A& x B OB Y 2 & 5 @ X ©
Sesson | Servers  Took  Games  Sessions  View Spit  MulExer Tumneing Packages Settings  Help Xserver  Exit
Quick connect... & CE] 2_Select VNC @
&= L
i Usersessons [ = ‘ » *
A B ¥ 3300 @ f ¥ @ @& x e
# SSH  Telnet Rsh  Xdmcp  RDP VNC FTP SFTP  Serial File Shell Browser Mosh Aws 33 WSL

3. Fill in the IP address of the development board
[ Basic Vnc settings

Renmote hostname or [P address | [192.168.31.52 |

Port \5901 :\ |

[:Z] Advanced Vnc settings “# Network settings Bookmark settings \
\
4. Fill in the port number 5301

0
VNC session

5. Click OK

L 1

% 0K © Cancel

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the edition here: h batek.net

b. Then enter the password of the previously set VNC

Please enter your password for 192.168.31.45 I

‘ . |

} \ [ show password

& ok  cancel

c. The interface after the login is successfully displayed as shown in the figure

below, and then you can remotely operate the desktop of the linux system
remotely
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X
S

| T

UNREGISTERED VERSION - Piease support MobaXterm by subscriong to the professional editon here: hitps:mobaxierm.mobatek.net

3. 28. Some programming language test supported by thelinux

system

3.28.1. Debian Bullseye system
1) Debian Bullseye is installed with the gcc compilation tool chain by default, which can

compile the C language program directly in the Linux system of the development board

a. The version of the gcc is shown below

orangepi@orangepi:~$ gee --version

gcc (Debian 10.2.1-6) 10.2.1 20210110

Copyright (C) 2020 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. hello_world.c program to write c language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{

printf("Hello World!\n");
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return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye Default with Python3

a. The specific version of Python is shown below

orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>>

Use CTRL+D shortcut key to exit Python's interactive mode.,

b. hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The results of running hello_world.py are shown below

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye's compilation tool and operating environment without Java default
a. You can use the following command to install openjdk. The latest version in

Debian Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. [Edit the hello_world.java of Java version

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)

{
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System.out.println("Hello World!");

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28.2. Debian Bookworm system

1) Debian Bookworm is installed with a gcc compilation tool chain by default, which can
directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gee -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm has Python3 installed by default

a. The specific version of Python is as follows
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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 to exit python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not install Java compilation tools and operating environment
by default
a. You can use the following command to install openjdk, the latest version in

Debian Bookworm is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.printin("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28. 3. Ubuntu Focal system

1) Ubuntu Focal has a gcc compilation tool chain installed by default, which can directly
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compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c
#include <stdio.h>

int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3

Python 3.8.10 (default, Nov 14 2022, 12:59:47)

[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut to exit python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows
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orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal does not install Java compilation tools and operating environment by
default

a. You can use the following command to install openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28.4. UbuntuJammy system

1) Ubuntu Jammy is equipped with a gcc compilation tool chain by default, which can
directly compile the C language program in the Linux system of the development board

a. The version of gcc is shown below

orangepi@orangepi:~$ gec --version

gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0

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
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PURPOSE.

b. The hello_world.c program that writes ¢ language

orangepi@orangepi:~$ vim hello_world.c
#Hinclude <stdio.h>

int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu jammy is installed with Python3 by default

a. python3 specific version is shown below

orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

Use CTRLAD shortcut key to exit Python's interactive mode.,

b. The hello_world.py program that writes python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The results of running hello_world.py are shown below

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Jammy defaults to compile tools and operating environments that are not
installed in Java

a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the version of the java
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orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Edit the 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!

3. 29. QT installation method

1) You can install QTS and QT Creator with the following scripts

orangepi@orangepi:~$ install_qt.sh

2) After installation, it will automatically print the QT version number
a. Ubuntu20.04's own QT version is 5.12.8

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.12.8 in /usr/lib/aarch64-linux-gnu

b. Ubuntu22.04's own QT version is 5.15.3

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. The QT version comes with Debianl1 is 5.15.2
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orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu
d. The QT version that comes with Debian12 is 5.15.8
orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.8 in /ust/lib/aarch64-linux-gnu

3) Then you can see the lax icon of QT Creator in Applications

(S Applications -

& Run Program...

& Terminal Emulator
B File Manager
() Mail Reader

@ system
W Help
& Log Out

Omnqe Pi

You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

During the startup process of QT and QT applications, if the error below is
prompted, please ignore it directly. This error will not affect the operation of the
application..

libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
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4) The interface after the QT Creator is opened is shown below

CjApphcations: Ed QtCreator & [orangepi@orangepis: ...

Qt Creator

il Debug Analyze Tools

Projects | Qt 5.12.8 in PATH (System) Search in Examples

pl File Tools ] Analog Clock L. | B2 november 2016
TR

—_— ABC DEF GHI | JKi X / File Edit Help
Tutorials w s — T e

bamd, s CaE &= L]

W Qt User The Keys, § 21

All the standard features of| 28
i) Peter Rabbit |The Lake Di - Ty i

New to Qt? Address Book Example

nalog Clock Window Exam.. Application Example alendar Widget Example

qui ios ags: application widgets ags endar ios widge!

Leafiv hiow o davelep e adireas o - & —
your own applications and A
(7] explore Qt Creator.

Get Started Now

Server name: ]
Code =Tl

Download drectarys |C:\Usershuseriag Qt Sample This examples requires that

Default flle: index.htm

] Launch fle

& otAccount e
Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example

MR Online Community

Tags: editable los madel tree 8gs: hitp network Tags: core game Json save

S\ Blogs

= - - tinhasing || Ooenal |l ial

|
\;\::(l?ﬁ:ﬁplteutﬁtﬂa“ile a quick UI tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, Take Ul Tour | | Do Not Show Again

3 Application Output 4 pile Output 5

5) The version of QT Creator is shown below
a. The default version of QT Creator in Ubuntu20.04 is shown below

.:')' Applications - @8 Qt Creator M [orangepi@orangepis: ...

Qt 5.12.8 in PATH (System) Search in Example

File Tools ] Anslog Clock | ELL7] november 2016

ABC DEF | GHI K _ File Edit Help
Tutorials —

About Qt Creator = o

Qt Creator 4.11.0 tandard features of| 28

New to Qt? Based on Ot 5.12.8 (GCC 9.3.0, 64 bit)

Example alendar Widget Example
Copyright 2008-2019 The Qt Company Ltd. All rights

Learn how to develop A jon widgets 3 id catendar (o5

your own applications and
explore Qt Creator The program is provided AS IS with NO WARRANTY
OF ANY KIND, INCLUDING THE WARRANTY OF

PSR — DESIGN, MERCHANTABILITY AND FITNESS FOR A
Get Started Now PARTICULAR PURPOSE.
ErT server name: ([EIE

This examples requires that

efauit file: index. html

] Launch file

& oraccount -
Editable Tree Model Example HTTP Example Local Fortune Client Example

M Online Community

N Blogs

’

z\gg{\?dgyteuio_rmﬁe a quick UI tour? This tour highlights impertant user interface elements and shows how they are used. To take the tour later, | Take Ul Tour | | Do Net Show Again

Application Output 4 Compile Output 5 QML Deb

b. The default version of QT Creator in Ubuntu22.04 is shown below
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(5 Applications -| @8 Qt Creator
@
File Edit View

| Debug Analyze Tools Window Help

Qt 5.15.3 in PATH (qt5)

Projects

arch in Examples...

Marketplace

File Tools

L[

Debug

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

| Get Started Now

@

| Analog Clock: LE‘

File Edit Help

Abourt Qt Creator & e

Qt Creator 6.0.2

andard features of|

november 2016

Based on Qt 5.15.3 (GCC 11.2.0, 64 bit)
Example

Copyright 2008-2021 The Qt Company Ltd. All rights

Tataven:

The pregram is provided AS IS with NO WARRANTY OF

ANY KIND, INCLUDING THE WARRANTY OF DESIGN,

MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.

T

N Getor

indesc.htm

efault fle:

[] Launch fie

& orAccount

M Online Community

HTTP Example JSON Save Game Example

gs: core game fsan save

N Blogs

@ user Guise The server is running.

h Results

C.

("5 Applications =/ @8 Qt Creator
a

File Edit View Huld Debug Analyze Tools Window Help

Ijojec ts |

Qt 5.15.2 in PATH (qtS)

Run the Fortune Client exal

3 Appl

Qt Creator

alendar Widget Example

qs: calendar ios widget widgets

Server name: TR

This examples requires that

Local Fortune Client Example

Tags: client core fortune local

The default version of QT Creator in Debian11 is shown below

search in Examples

Tutorials
Marketplace

New to Qt?
Learn how to develop

your own applications and
explore Qt Creator.

Get Started Now

File Tools
DEF

GHI

5 | Analog Clock LEJ El
JK

andard features of]

Qt Creator 4.14.

november 2016
n. man. tir. ons.

[6 7
3 14
0 21
7 28

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit)
Example

Copyright 2008-2020 The Qt Company Ltd. All

Taservad: fon widgets

The program is provided AS IS with NO WARRANTY OF

ANY KIND, INCLUDING THE WARRANTY OF DESIGN,

MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.
¥ Close

b Getot

A ot Account =

efalit fle:

[ Launch file

index.html

M oniine Community

Tags: androld editable los model tree

2\ Blogs

Editable Tree Model Example

HTTP Example JSON Save Game Example

gst http network Tags: core game Json save

@ User Guide

‘
Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select |7\ " ¢
Help > Ul Tour.

ch Results

3 Application Output itput

lendar Widget Example

endar ios widget widgets

(=R

Server name; ([FIIIE

This examples requires that

Local Fortune Client Example

as: cllent core fortune local

wina || openal | (]

Do Not Show Again

d. The default version of QT Creator in Debian12 is as follows
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:') Applications - §# Qt Creator

jor] Qe Creator & =B
File Edit View £y 0 Debug Analyze Tools Window Help

Welcome to Ot (1

ator

Create Project... I Ot 5.15.8 in PATH (qt5) n Exa
Open Project... I About Ot Cre A X
s

New to Qt7 et Based on Ot 6.4.2 (GCC 12.2.0. arm64)
Copynight 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

s
The Ot logo as well as OL®, Ot Quick®, Bult with OtS, Bootto [ 1o
Qt®, Ot Quick Compiler®, Qt Enterprise®, Qt Mobile® and Gt

bedded ® are reg d trad ks of The Ot Company Ltd.

Projects

Exampl

Tutorials

Marketplace

[ Get Qt | Qt Account B [ oniine community [ Blogs | User Guide | |

Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later,

select 'k“
Help > Ul Tour. Take Ul Tour | | Do Not Show Again | X

6) Then set the QT

a. First open Help->About Plugins...

O Applications - Qt Creator

Qt Creator

I Index
Icome Projects Qi; Context Help L earch in Examples...
n 1 Ul Tour
Report Bug... T
System Information... N ’ File Edit Help d
Tu 7 8
~ About Qt Creator.. g
4 out Qt Creator. % I 15

All the standard features of|

New to Qt? Address Book Example Analog Clock Window Exam.., Application Example Calendar Widget Example
Learn how to develop Tags: b T g android clock gui ios Tags: application widgets gs: andrald calendar los widget
your own applications and window widogts

b. Then remove the hook of ClangCodeModel
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Installed Plugins — Qt Creator

Filter Show all
Mame * Load Version e
= |Build Systems =
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
* CMakeProjectManager v 4,110 (4.11.0] 1
— CompilationDatabaseProjectManager (experimental) 4,11.0 (4.11.0) 1
< GenericProjectManager v 4.11.0 (4.11.0) 1
* QbsProjectManager v 4.11.0 (4.11.0) 1
OmakeProjectManager v 4.11.0(4.11.0) 1
* C++ ]
= _Reautifier texnerimentall 411.0(4.11.0) L
| ~ clangCodeModel | 4,11.0 (4.11.0) 1
= Clangrormac ] 4.11.0 (4.11.0) 1
= ClangRefactoring {experimental} 4,11.0 (4.11.0) 1
/ ClassView v 4,11.0 (4.11.0) 1
« CppEditor v 4.11.0 (4.11.0} 1
* Code Analyzer [
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4,11.0 (4.11.0) ¢
Ctfvisualizer v 4.11.0 (4.11.0) &
< ParfProfiler W 41100411 HE*T'
Restart required. lose

c. After setting, you need to restart Qt Creator
Then make sure the GCC compiler used by QT Creator, if the default is Clang,
please modity it to GCC

Debian12 please skip this step.

(" Applications = & Qt Creator

o

File Edit View Guild Debug Analyze | S| window Help

Projects ‘
| Tutorials |

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator,

Get Started Now

N Getor

& otaccount

M oniine Community
3\ Biogs

@ UserGuide

Would you like to take a quick UI tour? This tour hlghlights important user interface elements and shows how they are used. To take the tour later, select |\ oy Tour |

5 Locate...
Ct++
oMu)s
Tests
Code Fasting

Ctri+K

Git

Parse Build Output...
Extemnal

Language Client
Diff

Options...

Qt Creator

l search in Examples..

7 Analog Clock i LR

LN Ly
\

= ——#

File Edit Help
(R = ié\ aa
All the standard features off

november 2016
n. man. tir.
1 2 3
6 7 8 9 10
14 15 16
0 21 22 23 24
7 28 29 30

nalog Clock Window Exam...

Downioad directory: [C:sers\useriag
index. html

efault fle:

] Launch fie

Editable Tree Model Example

HTTP Example

he server is runnina.

2 Search Results

Progressing using 1 thread(s).
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Application Example

Tags: application widge

Code
Sample

Qt

JSON Save Game Example

Tags: core game Json save

3 Application Output 4 Compile Output 5 QM

alendar Widget Example

Server name: | [N

This examples requires that

Local Fortune Client Example

ntialiasing Dvlnm.l ™) H To|

| Do Not show Again | X
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(5 Applications : @ Qt Creator

View Bl

Debug Analyze Tools

Window _Help

|Filter

Tutorials
Marketplace

New to Qt?

Learn how to develop
yeur awn applications al
explore Qt Creator.

Get Started Now |

N Getor

L[

Debug

@

& otAccount
M oriine Community
S\ Bleas

@ user Guiae

Would you like to take a quic
Help > Ul Tour.

its Qt versions

() Environment Name

Text Editor

Aute-detected
~ M

Options — Qt Creator

Compilers Debuggers | CMake
Add

Clone

Desktop (default]

Fakewim
Help
CHt
Qt Quick

Build & Run

File system name:

Qbs
Device type:

Debugger -
Device:

Desianer Build device:

Python

Analyzer

Systoot:

Compiler:
Version Control

3 Application Output

Remove

LY
| |

| Desktop J

Desktop

| Local PC (default for Desktop)

| settings Filter...
[

| Local PC (default for Desktop) I

|| Manage... |

Manage... |

| Browse.. |

c: | Gee (. arm 64bit at fusr/bin/aarch64-lir

C++: | GCC (C++, arm 64bit at jusr/bin/aarché: ~ |

Manage... |

Default Settings Filter... |

november 2016

r Widget Example

[

er name: | [T

examples requires that

rtune Client Example

t core fortune local

ooy | @caree [ ]

4 Compile Qutput 5 QML Del

7) Then you can open an example code

(" Applications = €8 main.cpp - Qt Creator

w_Build Debug Analyze Tools

| Welcome

Tutorials
Marketplace

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

Get Started Now

A Getor

Projects

[2]

AL ot Account
M oniine Community

3\ Blogs

@ User Guide

Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select |\ "y

Help > Ul Tour.

8) After clicking the example code, you will automatically open the corresponding

Window Help

Qt 5.15.2 in PATH (qt5)

cpp - Qt Creator

= ‘ Search in Examples,

File Tools
ABC = DEF
Name -
Qt User
Peter Rabbit
Address Book Example

Tags: address android book fos

7] Anslog Clock [ St

\ /

File Edit Help
ER -0

All the standard features of

november 2016
tir. ons.

7
14
21
28

ow Exam...

=

nalog Clock Wi Application Example

spplicat

Code
Sample

Qt

efault fle:

] Launch file

Editable Tree Model Example

gs: android editat
widge

& los model tree

HTTP Example

JSON Save Game Example

Tags: hitp

2 Search Results

1 Issues

3 Application Output

4 Compile Output

alendar Widget Example

(SR
server name: [IIE |

This examples requires that

widgets

Local Fortune Client Example

Tags

wina || ooenal. |

Do Not Show Again

Test Results &

description document. You can carefully look at the instructions for the use
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" Applications - [ main.cpp-Qt Creator @ Help - Analog Clock Win... [E] Fr 16 Dec, 12:00 I [2) fy orangept
Fle_git_yiew guid ke s el oo v L
T m Configure Project Analog Clock Window Example
. The ln\w‘-.-ne kits can be used for project. Q15.15Q1 GUI»  Analog Clock Window Example: QM 5.15 2 Relevence Documeniation
o
Active Project Ry e
analogclock - ‘selactall bts The Analog Clock Window example shaws how to draw the Lo,
- contents of & cusiom window. + :l;\llu‘;:ln(kwmdnw Class
ot Eising B ) wior
I Desktep e + AnalogClack Class
Bulia 8 Re Import Build From... Detalls -
.

Projact Settings

Editor

Coda style
Dependencies
Environment
Clang Tooks
Testing

Clock Window example

‘This example demonstrates how the transtormation and scaling features of QPainier can be used
10 make drawing easier.

AnalogClockwindow Class Definition

‘The analogClockuindow class provides a clock with hour and minute hands that s automatically
updated every few seconds. We make Use of the Rasterwindow from the Raster Window Example.
ol o e 2 take 3 quick Ut our? T o ighbghts mportant usr narface efemants an shovws hew they ae used. T taka the tour atar, 5606 |1y ou || Do ot Show Again | | and reimplement th nda- functon 10 drn the clock face

9) Then click Configure Project

(S Applications = € main.cpp - Qt Creator
w main.cpp - Ot Creator

file Edit View Build Debug analyze JTools MWindow Help

Manage Kits... Configure Project

The Inl!ﬂwmg kits can be used for project
analogcloc

Active Project ype to filter kits by name
analogclock select all kits

Import Existing Build. 2 Wiowtan e
Build & Run Import Build From... Details ~
°

Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

Hw;:iiyl‘}hg:i to take a quick Ul tour? This tour highlights important usar interface elaments and shows haw they are used. To take the tour fater, select | w1y Tour | | Do Not Show Again | X

10) Then click the sample code under the green triangle compilation and run in the lower
left corner
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(5 Applications : &8 main.cpp - Qt Creator

Build Debug Analyze Tools Window Help
main.cpp 5

nalogclock B S S T TP T TS IV |

& analogclock.pro s0

I minclude <Qtcuis

- [ Sources

B main.cpp #include "rasterwindow.h"

[ZE ]

class AnalogClockWindow : public RasterWindow
{

publics:

i ) AnalogClockindow() ;

Debug protected:

void timerEvent(QTimerEvent ) override;

void render(QPainter p) override;

m_timerId;
h

1 8] -~

1/ [6]
AnalogClockwindow: : AnalogClockuindowu()

setTitle("analog Clock");
resize(200, 200);

m_timerTd = startTimer(1000);
t (6]

M

id AnalogClockWindow: : timerEvent (QTimerEvent sevent)

f (event->timerId() == m_timerId)
renderlater ()

:Vglﬂi yau like o take a quick Ul tour? This tour highlights impartant user interface slements and shows how they are used. To take the tour ater, SeISCt | Tyq Ui Tour | | Do Not Show Again

Output 4 Compile Output

11) After waiting for a while, the interface shown in the figure below will pop up. At this
time, it means that QT can compile and run normally

'c; Applications = [7] Analog Clock €8 main.cpp - Qt Creator

Debug Analyze Tools Window Help
= B = B maincpp % < £ unix (LF)
= [i@ analogclock LB bk h bk AR A AR SRR SRR AR AR bR A AR R R R A R R A
= analogclock pro :
b [ rasterwindow 5 #include <Qtouis

- [ sources.
B main.cpp 5 #include "rasterwindow.h"

18]
class AnalogClockwWindow : public RasterWindow
5
publics

AnalogClockiindow() ; M Analog Cl + —

R R
A\ Lt

protected:
void timerEvent (QTimerEvent *) override;
vaid render(QPainter *p) override;
m_timerId;
¥
11151

18]
AnalogClockwindow: : AnalegClockuindow ()
%

iments
setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

+
1/t 18]

1M
* woid AnalogClockWindow: : timerEvent (QTimerEv
4
if (event->timerId() == m_timerId)
renderLater ()i

Wolu\d you like to take a quick Ul tour? This tour highlights important user interface elements and'shows how they are used. To take the tour later, select | o\ oy
Help > Ul

earch Results 3 Application Output 4 Compile Output 5 QN er Console B8 Test Results &

12) Reference information
https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator

https://download.qt.io/archive/qt
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3. 30. ROS installation method

3.30.1. Ubuntu 20.04 method of installing ROS 1 Noetic

1) The current active version of ROS 1 is shown below. The recommended version is
Noetic Ninjemys
Active ROS 1 distributions

Recommended

Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) ROS 1 Noetic Ninjemys' official installation document links are shown below:

http://wiki.ros.org/noetic/Installation/Ubuntu

3) Ubuntu 20.04 is recommended in the official installation document of ROS Noetic
Ninjemys, so please make sure that the system used in the development board is
Ubuntu20.04 desktop version system
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http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported:

-
@ Ubuntu amd64 armhf
&

@ Debian Buster amd64 arm64

Source installation

4) Then install Ros1 with the following script

orangepi@orangepiSplus:~$ install_ros.sh ros1

5) Before using the ROS tool, you need to initialize ROSDERP first, and then install some

system dependencies and core components in some ROS when compiling the source code

Note that the following commands need to ensure that the development board
can access GitHub normally, otherwise it will report an error due to network

problems.

install_ros.sh script will try to modify/etc/hosts and run the following commands
automatically. However, this method cannot guarantee that you can access github
normally. If install ros.sh has prompting the following errors after the rosl is
installed, please think other methods to allow the linux system of the development
board to access github normally, and then manually run the following manually

command.

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run
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rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
Add distro "galactic"
Skip end-of-life distro "groovy"
Add distro "humble"
Skip end-of-life distro "hydro"
Skip end-of-life distro "indigo"
Skip end-of-life distro "jade"
Skip end-of-life distro "kinetic"
Skip end-of-life distro "lunar"
Add distro "melodic"
Add distro "noetic"
Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

6) Then open a command line window on the desktop, and then use the test ros.sh

script to start a small turtle routine to test whether the ROS can be used normally

orangepi@orangepi:~$ test_ros.sh

7) After running the test_ros.sh script, a small turtle shown in the figure below will pop

up
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(5 Applications = [ Turtlesim [ roscore http:forangepis...

11/
11311/ BOx23

8) Then please keep the terminal window just open at the top

("5 Applications = ™ Turtlesim B roscore http:/forangepis...

First click on this interface to make sure it is selected, and then use the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction button on the keyboard to control the small turtles up,
down, left and right
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™5 Applications - [ Turtlesim B roscore http:jjorangepis...

3.30.2. Ubuntu20.04 The method of installing ROS 2 Galactic
1) The current active version of ROS 2 is shown below. The recommended version is

Galactic Geochelone

Active ROS 2 distributions

Recommended Development
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Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

http://docs.ros.org/en/galactic/Releases.html

2) ROS 2 Galactic Geochelone's official installation document link is shown below:

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) ROS 2 Galactic Geochelone's official installation document is recommended to use
Ubuntu 20.04, so please make sure that the system used in the development board is
Ubuntu20.04 desktop version system. There are several ways to install ROS 2. The
following demonstrates install the Ros 2 Galactic Geochelone by Debian packages

4) You can install ROS2 with install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

5) install_ros.sh script will automatically run the ros2 -h command after ros2 is installed.

If you can see the printing below, it means that ros2 installation is complete

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
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Commands:
action Various action related sub-commands
bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

6) Then you can use the test _ros.sh script to test whether the ROS 2 is successfully

installed. If you can see the printing below, it means that the ROS 2 can run normally

orangepi@orangepiSplus:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
[

[
[
[
[
[
[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

7) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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2 Displays

aan

(D Time.

ROSTime: 167117705495 | ROS Elapsed: 76.07 wall Time: 167117705498 | wall Elapsed: 76,04

8) How to use ROS, please refer to the document of ROS 2

http://docs.ros.org/en/galactic/Tutorials.html

3.30. 3. Ubuntu22.04 to install ROS 2 Humble
1) install ROS2 with install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) install_ros.sh script will automatically run the res2 -h command after ROS2 is
installed. If you can see the following printing, it means that ROS2 installation is

complete.

usage: ros2 [-h] Call "ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
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daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use "wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test _ros.sh script to test whether the ROS 2 is successfully

installed. If you can see the printing below, it means that ROS 2 can run normally

orangepi@orangepiSplus:~$ 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
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5) Reference document

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 31. The method of installing the kernel header file

1) The linux image released by OPI defaults to the DEB package of the kernel header file.
The location is/opt/

orangepi@orangepiSplus:~$ Is /opt/linux-headers*
opt/linux-headers-legacy-rockchip-rk3588 x.x.x arm64.deb

2) Use the following command to install the deb package of the kernel header file

The name of the kernel file deb package needs to be replaced with the actual

name, please don’ t copy it.

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk3588 1.x.x_armé64.deb

3) After installation, you can see the folder where the kernel header file is located under

the/usr/src

orangepi@orangepi:~$ Is /usr/src
# 1f 1t 1s a system with Linux 5.10 kernel, the output is as follows
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linux-headers-5.10.160-rockchip-rk3588
# If it is a system with Linux 6.1 kernel, the output is as follows
linux-headers-6.1.43-rockchip-rk3588

4) Then you can write a Hello kernel module to test the kernel header file

a. First write the code of the Hello kernel module, as shown below:

orangepi@orangepi:~$ vim hello.c
#include <linux/init.h>

#include <linux/module.h>

static int hello_init(void)

{
printk("Hello Orange Pi -- init\n");
return 0;

b

static void hello_exit(void)

{
printk("Hello Orange Pi -- exit\n");
return;

b

module init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b. Then write a makefile file that compiles the Hello kernel module, as shown

below:

orangepi@orangepi:~$ vim Makefile

ifneq (S(KERNELRELEASE),)
obj-m:=hello.o

else

KDIR :=/lib/modules/$(shell uname -r)/build
PWD  :=$(shell pwd)
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all:

make -C $(KDIR) M=$(PWD) modules
clean:

rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
endif

c. Then use the make command to compile the Hello kernel module, and the output

of the compilation process is shown below:

If you compile the code you copy here, if you have any problems, go to the
official tool to download the source code and upload it to the Linux system of the

development board for testing

I_E helle kernal madule source code and Makefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-rk3588/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'
CC [M] /home/orangepi/hello.o
MODPOST /home/orangepi/Module.symvers
CC [M] /home/orangepi/hello.mod.o
LD [M] /home/orangepi/hello.ko
make[1]: Leaving directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'

d. After compiling, the hello.ko kernel module will be generated

orangepi@orangepi:~$ Is *.ko
hello.ko

e. Use the insmod command to insert the hello.ko kernel module into the kernel

orangepi@orangepi:~$ sudo insmod hello.ko

f.  Then use the demsg command to view the output of the hello.ko kernel module.
If you can see the output instructions below, the hello.ko kernel module is loaded

correctly

orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

g. Use the rmmod command to uninstall the hello.ko kernel module

orangepi@orangepi:~$ sudo rmmod hello
orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

332




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

[ 3173.800892] Hello Orange Pi -- exit

3. 32. How to use 10.1 inch MIPI LCD screen

3.32.1. 10.1 -inch MIPI screen assembly method
1) First prepare the required accessories
a. 10.1 -inch MIPI LCD display+touch screen (this screen and OPI5S/OPISB

universal)

-
farg

b. Screen divert plate+31pin to 40pin line

c. 30pin mipi line

I \

d. 12pin touch screen row line
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A A AT LT T 7T

AL

2) According to the figure below, the 12PIN touch screen row, 31PIN to 40PIN ducts,
and 30pin MIPI cables get on the screen dial board. Pay attention to line of the touch

screen the blue insulation face under . If you get an error, it will cause no display or

unable to touch

3) Place the connected rotor connected to the puzzle on the MIPI LCD screen according
to the figure below, and connect the MIPI LCD screen and the rotary board through
31PIN to 40Pin row

C

aoC B0V VW1

4) Then connect the touch screen and the rotor board through the 12PIN touch screen
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5) Finally connect to the LCD interface of the development board through the 30PIN
MIPI duct

Note that the touch interface below is not used for the LCD MIPI screen. It is

currently a spare interface and cannot be used

‘g

3.32.2. Open the 10.1 -inch MIPI LCD screen configuration
1) The Linux image defaults to the configuration of the mipi lcd screen by default. If you
need to use the mipi lcd screen, you need to open it manually.

2) The position of the development board MIPI LCD screen interface is shown below:
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3) The steps of opening the MIPI LCD configuration are shown below:

a. First run the orangePi-config. Ordinary users remember to add Sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

T B T ,access point
Personal Timezone, language, hostname

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

<K > < Exit >

c. Then choos Hardware

System settings q

Bootenv Edit boot environment
CPU Set CPU speed and governor

4 Anno o am_in the network
Hardware

Toggle hardware configuration: UART, I2C, etc.

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

Desktop  Disable desktop or change login type

< UK > < Back >

d. Then use the keyboard orientation to position the opiSplus-led, and then use the
space to select

[N ligdd
] 1cd2
]

opi5plus-lcd

it opiSptos—ovi3850

e. Then select <Save>

a\.re = Back =

f.  Then sele <Back>
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g. Then select the <Reboot>restart system to make the configuration effective

Reboot to enable new features?

| <ieboot | <=Cancel>

4) After starting, you can see the display of the LCD screen as shown below (the default

is vertical screen):

3.32.3. The server version of the image rotation display direction
method

1) Add extrargs = fbcon = rotate: The direction to rotate is in /boot/orangepiEnv.txt.
This configuration can set the direction of the LINUX system of the server
version,Among them, fbcon=rotate: The following numbers can be set to be set to

a. 0: Normal screen (default vertical screen)

b. 1: Turn 90 degrees clock

c. 2:Flip 180 degrees

d. 3: Turn to 270 degrees clock

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

overlays=opiSplus-lcd
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extraargs=cma=128M fbcon=rotate:3

Note that if/boot/orangepienv.txt is configured in the default default exiArgs =
CMA = 128M, fbcon = rotate: 3 The configuration can be added to the extensraargs

= cma = 128m (need to be separated by spaces).

2) Then restart the Linux system to see that the direction of the LCD screen display has

been rotated

3.32.4. The desktop image rotation display and touch direction
method

1) First open Display settings in the Linux system

Fri 23 Dee. 16:22 [ [y i) orangepi

Advanced Network Configuration
<+ Help ke Appearance

&) internet b | D sluetosth adapters
A Multimed; » @ Bluctooth Manager
™ office b & color Profiles

3

i} System B pefault Applications

Log Qut
9

¥ File Manager Settings
s Input Method

= Keybeard

' Mouse and Touchpad

2) Then select the direction you want to rotate in the Rotation
a. None: Not rotate
Left: Rotate 90 degrees to the left
Inverted: Flipting up and down is equivalent to rotating 180 degrees
Right: Rotate 90 degrees to the right

e o o
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(5 Applications - P& Display HFri 23 Dec, 16:23 [B] fiy e} orangepi
L Display G

DSkl -
Resolution: B00x1280% 58w
Scale: 1x -
Refresh rate: =~ 54.1 Hz -

None

Inverted

Right

& Help X Close

3) Then click Apply

{5 Applications - W8l Display ﬁ.Fri 23 Dec, 16:24 [£] £y i} orangepi
b - -

= Display - o x

‘ General Advanced

DsI-1 -

Resolution: 800x1280% 5B w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -
Reflection: None -

% Close

| GHelp |

4) Then click Keep this configuration

GApplicatiuns - P Display |%@ Confirmation
-

@ Display - =] x

General Advanced

DsI-1 -

Resolution: 800x1280*

Scale: 1x

Refresh rate: | 54.1 Hz

Left

Rotation:

Confirmation

Would you like to keep this configurati

The previous configuration will be restored i ‘econds if you do not reply to this question.

Keep this configuration Restore the previous configuration |

5) At this time, the screen display has been rotated, and then the Display program is
turned off
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6) The above steps will only select the display direction, and it will not rotate the
direction of touch. Use set lcd rotate.sh script to rotate the direction of touch. After this
script is set, it will be automatically restarted, and then you can test whether the touch can
be used normally

a. None: Not rotate

orangepi@orangepi:~$ set_lcd_rotate.sh none
b. Left: Rotate 90 degrees to the left
orangepi@orangepi:~$ set_led_rotate.sh left

c. Inverted: Flipting up and down, equivalent to rotating 180 degrees

orangepi@orangepi:~$ set_led_rotate.sh inverted
d. Right: Rotate 90 degrees to the right

orangepi@orangepi:~$ set_lcd_rotate.sh right

set_lcd_rotate.sh The script mainly does four things:

1. Rotate the direction of Framebuffer displayed
2. The direction of rotating touch

3. Close the boot LOGO

4. Restart the system

The direction of the rotation touch is achieved by adding Option
TransformationMatrix'"''x X X X X X X X x'"in
/usr/share/X11/xorg.conf.d/40-libinput.conf. Among them, "x x x x x x x x x" is

different in different directions.

7) Touch rotation reference materials

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 33. Instructions for opening the logo use instructions

1) The default LOGO default is displayed in the desktop version of the system

2) Set the bootlogo variable to false in /boot/orangepiEnv.txt to turn off the switch to
the LOGO
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orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1

bootlogo=false

3) Set the bootlogo variable to true in/boot/orangepiEnv.txt to turn the opening and the
logo

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

verbosity=1

bootlogo=true

4) The position of the LOGO picture in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

5) After replacing the start -up logo picture, you need to run the command to take effect

orangepi@orangepi:~$ sudo update-initramfs -u

3. 34. Test methods for OV13850 and OV13855 MIPI camera

Please note that in Linux 6.1 system, in order to ensure that the 3A service can
run normally and obtain normal camera images, the Docker service needs to be
disabled. If the Docker service is not disabled, the image captured by the camera
will not contain the 3A effect and will appear as a dark image. The method to
disable the Docker service is as follows:
orangepi@orangepi:~$ sudo systemctl disable docker.socket docker.service containerd.service

orangepi@orangepi:~$ sudo reboot

At present, the development board supports two MIPI cameras, OV13850 and
OV13855. The specific pictures are shown below:
a. OV13850 camera at 13 million MIPI interface
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b. 13 million MIPI interface OV13855 camera

The rotary board used by OV13850 and OV 13855 cameras is the same as the FPC
cable, but the two cameras are different from the position on the rotary board. The FPC
lines are shown in the figure below. Please note that the FPC line is directed. It is marked
that the TO MB must be inserted into the camera interface of the development board. It is
marked that the end of TO CAMERA needs to be inserted on the camera transfer board.

There are a total of 3 cameras on the camera to connect to the board, which can only
be used one at the same time, as shown in the figure below, among which:

a. No. 1 connect with OV13850 camera

b. No. 2 interface OV13855 camera

c. The No. 3 interface is not used, just ignore it.
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Orange Pi 5 Plus development board has a total of 1 camera interface, which is

shown below:

The method of the camera inserted in the development board interface is shown

below:

After connecting the camera to the development board, we can use the following
method to test the camera:

a. First run the orangepi-config. Ordinary users remember to add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 IMHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

W - = ,access point
Personal Timezone, language, hostname

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

<k} < Exit >

¢. Then choose Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

A ounCco am_in _+the networl

Toggle hardware configuration: UART, I2C, etc.
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< UK > < Back >

d. Then use the keyboard to locate the position shown in the figure below, and then

use the camera you want to open in the space. Among them, opiSplus-ov13850 means

using an OV 13850 camera, opiSplus-ov1385S5 indicates the use of OV13855 camera.

[*1MopiSplus-ov13850

[ 1 opiSplus-ov13855

e. Then choose <Save>

[ 1 pwml-ml
[ 1 pwml-m2
[ 1 pwm3-m0

< Have > < Back >

f. Then choose <Back>
|- f ] i:.me-mEl

7 3 I'J'n'-

< Save > < lack >}

g. Then select the<Reboot> restart system to make the configuration effective
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Reboot to enable new features?

<ieboot>

h. Then open a terminal in the desktop system and run the script below

orangepi@orangepi:~$ test_camera.sh

i. Then you can see the preview of the camera

3. 35. Test method for infrared receiving

There is an infrared receiver on the development board, which is connected to
thePWM15 IR M1 pin. The method of checking the key value received by infrared is

shown below:

1) First run the evtest command in the command line, and then select the device serial

number corresponding to the febf0030.pwm

orangepi@orangepi:~$ evtest

INo device specified, trying to scan all of /dev/input/event™

INot running as root, no devices may be available.
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Available devices:

/dev/input/event0: febf0030.pwm

/dev/input/eventl: k805 pwrkey

/dev/input/event2: rockchip,dp0 rockchip,dp0
/dev/input/event3: rockchip-hdmi0 rockchip-hdmiO
/dev/input/event4: rockchip-hdmil rockchip-hdmil
/dev/input/event5: headset-keys

/dev/input/event6: rockchip,es8388 Headset
/dev/input/event7: adc-keys

/dev/input/event8: SONiX USB Keyboard

/dev/input/event9: SONiX USB Keyboard Consumer Control
/dev/input/event10: SONiX USB Keyboard System Control
/dev/input/event]1: PixArt USB Optical Mouse

Select the device event number [0-11]: 0 #Select the serial number corresponding

to Febf0030.pwm here
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x524b product 0x6 version 0x100
Input device name: "febf0030.pwm"
Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV_KEY)

Event code 2 (KEY 1)

Event code 3 (KEY 2)

Event code 4 (KEY 3)

Event code 5 (KEY 4)

Event code 6 (KEY 5)

Event code 7 (KEY_6)

Event code 8 (KEY 7)

Event code 9 (KEY_8)

Event code 10 (KEY _9)

Event code 11 (KEY_0)

Event code 28 (KEY ENTER)

Event code 102 (KEY HOME)

Event code 103 (KEY_UP)

Event code 105 (KEY LEFT)

Event code 106 (KEY RIGHT)
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Event code 108 (KEY _DOWN)
Event code 113 (KEY MUTE)
Event code 114 (KEY VOLUMEDOWN)
Event code 115 (KEY VOLUMEUP)
Event code 116 (KEY POWER)
Event code 139 (KEY_ MENU)
Event code 143 (KEY WAKEUP)
Event code 158 (KEY_ BACK)
Event code 217 (KEY SEARCH)
Event code 388 (KEY TEXT)
Properties:
Testing ... (interrupt to exit)

2) Then need to prepare an infrared remote control shown in the figure below

Note: The Linux system provided by the Orange School only supports the
remote control provided by the Orange School. The remote control of the TV or air

conditioner cannot be used.

l range Pi

3) Then press the button on the infrared receiver on the development board to press the
button on the remote control. The position of the infrared receiver on the development

board is as shown in the figure below:

4) Then you can see that evtest will print the received key value
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Event code 217 (KEY _SEARCH)
Event code 388 (KEY TEXT)
Properties:
Testing ... (interrupt to exit)
Event: time 1684152321.834907, type 1 (EV_KEY), code 2 (KEY 1), value 1
Event: time 1684152321.834907, -------------- SYN REPORT ------------
Event: time 1684152322.017512, type 1 (EV_KEY), code 2 (KEY 1), value 0
Event: time 1684152324.630961, -------------- SYN REPORT ------------
Event: time 1684152326.482359, type 1 (EV_KEY), code 106 (KEY RIGHT), value 1
Event: time 1684152326.482359, -------------- SYN REPORT ------------
Event: time 1684152326.667633, type 1 (EV_KEY), code 106 (KEY RIGHT), value 0
Event: time 1684152328.427632, -------------- SYN REPORT ------------
Event: time 1684152330.761986, type 1 (EV_KEY), code 116 (KEY POWER), value 1
Event: time 1684152330.761986, -------------- SYN REPORT ------------
Event: time 1684152330.944243, type 1 (EV_KEY), code 116 (KEY POWER), value 0
Event: time 1684152330.944243, -------------- SYN REPORT ------------

3.36. The method to use RTC

1) A RTC battery interface is reserved on the development board, which is shown

below:

2) The RTC battery that needs to be purchased is shown below. The interface is 2pin,

1.25mm spacing
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3) The RTC chip used on the development board is Hym8563TS. This chip has the
following characteristics:

a. Wide work voltage range: 1.0~5.5v

b. Low dormant current:Typical value 0.25pA(VDD =3.0V, TA =25°C)

4) After connecting the RTC battery on the development board, use the following
method to test whether the RTC has been working normally:
a. First turn on the system, then record the current time of the system
b. Then use the Poweroff command to turn off the system normally
c. Then unplug the power supply to ensure that the development board does not
access the network cable and wireless WiFi, and wait a few minutes
d. Then start the system again. If you see the time walk forward for a few minutes
after entering the system, it means that the RTC module and the battery work

normally

5) See the command of the RTC information through the ProcFS interface of the Linux

system

orangepi@orangepi:~$ cat /proc/driver/rtc

rtc_time : 06:07:40
rtc_date :2023-05-22
alrm_time :03:36:00
alrm_date :2023-05-23
alarm_IRQ : no
alrm_pending : no

update IRQ enabled : no

periodic IRQ enabled : No
periodic IRQ frequency : 1
max user IRQ frequency : 64
24hr :yes

3. 37. How to use the cooling PWM fan

1) The development board is used for interfaces that connect the heat sink fan. The

interface specifications are 2pin 1.25mm spacing, 5V voltage driver, and the position of
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the fan interface is shown in the figure below:

wu’n HHLLV : . i

.....

2) The fan on the development board can adjust the speed and switch through PWM, and
the PWM pins used are PWM3_IR_M1

3) The Linux system uses the pwm-fan driver to control the fan by default. The DTS
configuration used is shown below:
orange-pi-5.10-rk3588/arch/armé64/boot/dts/rockchip/rk3588-orangepi-5-plus.dts

fan: pwm-fan {
compatible = "pwm-fan";
#cooling-cells = <2>;
pwms = <&pwm3 0 50000 0>;
cooling-levels = <0 50 100 150 200 255>;

rockchip,temp-trips = <

50000 1
55000 2
60000 3
65000 4
70000 5

status = "okay";

)5

Among it:
a. pwms =<&pwm3 0 50000 0>: The PWM of the control fan is PWM3.
b. cooling-levels = <0 50 100 150 200 255>: It is used to configure the gear of the
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speed (PWM duty cycle). The number and size of the gear can be defined by
itself. Here are 6 gears. The range of the speed is 0-255,

c. rockchip,temp-trips : It is used to configure the corresponding relationship
between the CPU temperature and the fan speed gear. It can be adjusted
according to actual needs. The above configuration 50 degrees corresponding

gear 1, 70 degrees to the corresponding gear 5.

It is normal to find that the fan does not turn after turning, because the temperature of the CPU after
booting is generally lower than 50 degrees. Only when the temperature of the CPU reaches 50 degrees, the fan

will start to turn.

Use the following commands to make all CPUs run, and then you can see that the fan will start working:

orangepi@orangepi:~$ for i in $(seq 0 $(( $(nproc --all) - 1)) ); do (taskset -c $i yes > /dev/null &); done

3. 38. How to use the ZFS file system

3.38.1. How toinstall ZFS

Before installing zfs, please ensure that the Linux image used is the latest
version. In addition, if zfs is already installed in the system, there is no need to

install it again.

Before installing zfs, you need to install the kernel header file first. For the method
of installing the kernel header file, please refer to the instructions in the section on the
method of installing the kernel header file.

In Ubuntu20.04, Ubuntu22.04 and Debianl1 systems, zfs cannot be installed directly
through apt, because the default apt source zfs version is lower than 2.1.6, and there is a
problem of incompatibility with rk linux5.10 kernel. This problem is fixed in zfs version
2.1.6 and later.

To solve this problem, we provide a zfs deb package that can be installed normally,
which can be downloaded from the official tool of the development board. Open the
official tool, and then enter the zfs-related deb package folders used by Ubuntu and
Debian systems. You can see three types of deb packages: Ubuntu20.04, Ubuntu22.04

and Debianl1. Please download the required version.
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B3 debianti_zfs_2.1.1

BB ubuntu20.04 _zfs 2.1.6

B3  ubuntu22.04_zfs 216

After downloading the zfs deb packages of the corresponding version, please upload
them to the Linux system of the development board. For the upload method, please refer
to the description in the section of the method of uploading files to the Linux system of
the development board.

After the upload is complete, use the ed command in the command line of the
development board linux system to enter the deb package directory, and then use the

following command to install the zfs deb package.

orangepi@orangepi:~$ sudo apt install ./*.deb

After the installation is complete, use the following command to see the zfs-related
kernel modules:
orangepi@orangepi:~$ Is /lib/modules/5.10.160-rockchip-rk3588/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko
zzstd.ko

Then restart the Linux system to see that the zfs kernel module will be automatically
loaded:

orangepi@orangepi:~$ Ismod | grep "zfs"

zfs 2801664 0

zunicode 327680 1 zfs

zzstd 471040 1 zfs

zlua 139264 1 zfs

zcommon 69632 1 zfs

znvpair 61440 2 zfs,zcommon

zavl 16384 1 zfs

icp 221184 1 zfs

spl 77824 6 zfs,icp,zzstd,znvpair,zcommon,zavl
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In Debian12, the default version of zfs is 2.1.11, so we can install zfs directly through
the following command. Again, please make sure that the system has installed the deb

package of the kernel header file before installation.

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms

3.38. 2. Methods of creating ZFS pools

ZFS is based on storage pools, we can add multiple physical storage devices to
the pool, and then allocate storage space from this pool.

The following content is demonstrated based on the development board
connected to an NVMe SSD and a USB flash drive.

1) First, we can use the Isblk command to view all storage devices on the development
board. The current development board is connected to an NVMe SSD and a U disk. The

output is as follows:

orangepi@orangepi:~$
NAME MAJ:MIN RM TYPE MOUNTPOINTS
sda 8: disk
tsdal 8: part
sda9 8: part
mtdblocke 31 disk
mmch1ko 1792 disk
t:mmcblkepl 179: part /boot
mmchlkop2 179: part /var/log.hdd
/
zram@ 254:0 disk [SWAP]
zraml 254:1 disk /var/log
nvmelnl 259:0 disk
t:nvmeenlpl 259:3 part
nvmeOnip9 259:4 part
orangepi@orangepil:~

$

2) Then enter the following command to create a ZFS pool, including two storage
devices, NVMe SSD and U disk

orangepi@orangepi:~$ sudo zpool create -f pooll /dev/nvmeOn1 /dev/sda

3) Then use the zpool list command to see that the system has created a ZFS pool named
pooll, and the size of the ZFS pool pooll is the size of the NVME SSD plus the size of
the U disk

orangepi@orangepi:~$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ  FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 114K 504G : = 0% 0% 1.00x ONLINE
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4) Then execute df -h to see that pooll is mounted to the /pooll directory

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
tmpfs 1.6G 18M 1.6G 2% /run
/dev/mmcblkOp2  29G 6.0G 22G 22%/

tmpfs 7.7G 46M 7.7G 1% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
tmpfs 7.7G 944K 7.7G 1% /tmp
/dev/mmcblkOpl 1022M  115M  908M  12% /boot
/dev/zram1 188M 4.5M 169M 3% /var/log
tmpfs 1.6G 80K 1.6G 1% /run/user/1000
pooll 489G 9.3M 489G 1% /pooll

5) Use the following command to see that the file system type of pooll is zfs

orangepi@orangepi:~$ mount | grep pooll

pooll on /pooll type zfs (rw,xattr,noacl)

6) Then we can test copying a file to the ZFS pool

orangepi@orangepi:~$ sudo cp -v /usr/local/test.mp4 /pooll/
'/ust/local/test.mp4' -> '/pool1/test. mp4'

3.38.3. Test the data deduplication function of ZFS

1) The data deduplication function of ZFS is disabled by default, we need to execute the

following command to enable it

orangepi@orangepi:~$ sudo zfs set dedup=on pooll

2) Then do a simple test, first enter pooll, and then execute the following command to
generate a random file with a size of 1G

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pool1$ sudo dd if=/dev/urandom of=test.1g bs=1M count=1024
1024+0 records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 5.04367 s, 213 MB/s
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3) Then use the following command to copy 1000 random files of size 1G
root@orangepi:/pool1$ for ((i=0; i<1000; i++)); do sudo cp test.1g $i.test.1g; done

4) Then use du -lh to see that there are currently 1002G of data in the pool, but in fact
the size of the ZFS pool is only 504GB (the total capacity of SSD+U disk), which cannot

hold such a large amount of data

root@orangepi:/pool1$ du -lh
1002G

5) Then use the zpool list command to see that only 1.01G is actually occupied, because
these 1001 files are all duplicates, indicating that the data deduplication function is

effective.

orangepi@orangepi:/pool1$§
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 1.01G 503G - - 0% 0% 6.00x ONLINE

3.38.4. Test the data compression function of ZFS

1) Because the stored data is different, the disk space saved by compression will also be
different, so we choose to compress relatively large plain text files for compression
testing, and execute the following commands to pack the /var/log/ and /ete/ directories

into a tarball

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

2) Then the file size that can be seen through the Is -lh command and the space occupied
in the ZFS pool are both 27M

orangepi@orangepi:/pooll$ 1s -1h

total 27M

-rw-r-——r— 1 root root 27M Jun 1 14:46 text.tar
orangepi@orangepi:/pooll$ zpool list

NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT
pooll 504G 26.7M 504G - - 0% 0% 1.00x ONLINE -
orangepi@orangepi:/poolis$ Ji

3) Then we enable compression in the ZFS pool pooll

root@orangepi:/pool1$ sudo zfs set compression=1z4 pooll

4) Then execute the following command again to package the /var/log/ and /etc/

directories into a tar package

355



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

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

5) At this time, you can see that the size of the text.tar file is still 27M, but it only
occupies 9.47M in the ZFS pool, indicating that the file is compressed
orangep i@orangepi:/pooll$ 1s -1lh

total 9.2M
-rw-r—r— 1 root root 27M Jun 1 14:54 text.ta

orangepi@orangepi:/pooll$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT]
pooli 504G 9.47M 504G - - 0% 0% 1.00x ONLINE -

3.39. How to install and use CasaOS

CasaOS is an open source home cloud system based on the Docker ecosystem,
which allows you to run a variety of home applications on your own development

board, such as NAS, home automation, media servers, etc.

There are many problems with installing CasaOS in Debian12, please do not use
this method to install.

3.39.1. CasaOSs installation method
1) First you need to install docker. Docker is already pre-installed in the system released
by Orangepi Pi. This step can be skipped. You can use the following command to check

the version of docker installed.

orangepi@orangepi:~$ docker --version

Docker version 24.0.2, build cb74dfc # Ubuntu Jammy system output

2) Then enter the following command in the linux system to start the installation of
CasaOS
orangepi@orangepi:~$ curl -fsSL https://get.casaos.io | sudo bash

3) When you see the terminal outputting the following print information, it means that
CasaOS has been installed.
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CasalS v0.4.4.2 is running at:

Open your browser and visit the above address.

Uninstall : casaos-uninstall

3.39.2. How to use CasaOS
1) After installing CasaOS, enter http://the IP address of the development board in the
browser to open CasaOS

2) After opening CasaO, the following welcome interface will pop up. Click "Go" to
proceed to the next step.

® casaos x|+

€ 3 C A Notsecure | 19216843238/ <% A0S

[ ¢

casaos
Welcome to Casa0S

Let's create your account

3) When you log in to CasaOS for the first time, the login interface is the interface for
setting the account and password. When you log in again, only the interface for entering

the account and password will appear. After setting the account and password, click
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"Create" to proceed to the next step.

- >
® casaos x|+ You can paste the image From the clipboard

€ 3 C A Notsecure | 19216843238/ <% A0S

4) Click "Accept" directly in the interface below to proceed to the next step.

® casaos x|+

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Show news feed from Casa0S blog

5) Now enter the main page of CasaOS. There are three icons in the upper left corner for
function settings. On the left is the performance panel, which can display the current time
and status information of CPU, RAM, storage, and network. On the right is the function
panel. It has functions such as search, application recommendation, application store and

file management.
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® casaos x|+

& c

re | 192.168.43.235/%, o < % A O &

Q

Syne your data Smarten up your home

App Store

Network status

Widget settings

6) You can click the first icon in the upper left corner to modify the account number and

password

® casaos x|+

& C A Notsecure

192.168.43.235/%, o < % A O &

Password

7) You can click the second icon to set basic functions
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® casaos x|+ v

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Q

Syne your data Smarten up your home

App Store

Widget settings

8) The third icon in the upper left corner mainly has two functions, namely switching to
command line mode and printing log information. When switching to command line
mode, you need to enter your account and password. The account and password here refer
to the development board. Linux system account and password, the port system defaults
to number 22

® casaos x|+ v

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Casa0S

Terminal Logs

Username
orangepi
Password
orangepi

Ports.

2

9) Then click "Connect" to enter the command line interface:
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® casaos x|+ -

& C A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

Terminal

10) Another function under the third icon is to print CasaOS logs. Click "Logs" to enter.
The interface is as follows:

® casaos x|+ -

& C A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

' “‘

11) Click "Widget settings" in the lower left corner to set whether to display the widgets
of the performance panel on the main page.
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e casaos x|+ v
ot secure | 192.168.43235/%/ ¢ & i
c>c a <w A0® i

P = |

Q sesr

Sync your data Smarten up your home

System status

‘25‘ ‘23-

cPU RAM
75 7.5108

Storage

5 Network status

Widget settings

12) Click "APP Store" on the main interface to open the app store. Currently, there are a
total of 70+ APPs available in the app store.

& Casa0S x + v
€ 3 C Ana 192.168.43.235, o< ALOR !
A M e

10:22 At

Sync your data Smarten up your home

System status

Network status

Widget settings

13) Here we take Home Assistant as an example to download, find Home Assistant in the
APP Store, and then click the corresponding "install"
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o stoe 1%

Featured apps

Jallyfin
Puts you in control of your
e
<

=

Jellyfin @ AdGuardHome PhotoPrism
‘:) . e rod nstal Nebworkowide ads & rackers locking DG et é -
5 0310 ool ofyou media ot o

Al Sort by: Popular v
Syncthing Unifi-controller Nextcloud
. Workdiow autsmation ool sigoleh proa T

HomeAssistant Aousodtiarse B pinole
il s & rackers

FileBrowser ; PhotoPrism

14) After the download is completed, HostAssitant will appear on the main page.

® casaos x|+ v
€ > C A hNotsecure | 192.168.43.235/n, <% A 0& ¢
P = |

17:43 C=s

Syne your data Smarten up your home

System status

Network status

Widget settings

15) Click "Files" in the main interface to open the file system that comes with CasaOS,
and then you can upload and save files.

Please ensure that other devices and the development board are in the same
LAN.
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- | ‘ 'k B :

10:32 i et

Syne your data Smarten up your home

System status

a8

Storage

Network status

Widget settings

© casa0s x| + v
€ C A Notsecure | 192.168.43.235/n/ o < & A O &
Files ammED |
B3 Root Total 5 ftams. 88

o oara
L P EES n E B u

B8 Downloads
AppData Dacuments Downioads Gallery Mediz
P Gallery

B8 Media

Location *

16) When uploading files, you need to switch to the target folder, then drag the local
file to the indicated area in the picture, or click "Upload or Create" in the upper right
corner to select the file to upload.
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& 3 C A Notsecure | 192168432357, <% A0 &
Files Roc DATA - Media » TV Shows | x
E3 Roof Total 0 tems 28
o oA
B Do
B3 Download:
PY Galle ( \
B3 Med
Drop your files here ta upload
Location +
New file New folder Upload files Upload folder
\ J

% Shared

17) If you want to uninstall CasaOS, you can use the following command:

orangepi@orangepiS:~$ casaos-uninstall

3. 40. Methods of using NPU

3.40. 1. Preparation tools
1) A PC with Ubuntu20.04 operating system installed

According to the official documentation of RKNN-Toolkit2, the operating
systems supported by the current version of RKNN-Toolkit2 are as follows:
a. Ubuntu18.04 (x64)
b. Ubuntu20.04 (x64)
¢. Ubuntu22.04 (x64)
In this document, we use Ubuntu20.04 (x64) operating system for

demonstration. Please test other versions of operating systems by yourself.

2) An Orange Pi 5 Plus development board with Debian 11 system installed

3) A data cable with Type-C interface for using adb function
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4
— A

3.40. 2. Install RKNN-Toolkit2 on Ubuntu PC

Toolkit2 is a development kit used on the Ubuntu PC platform. Users can use
the Python interface provided by the tool to easily complete functions such as model

conversion, inference, and performance evaluation.

1) On the Ubuntu PC side, open a command line window and enter the following

commands to install python3 and pip3

test@test:~$ sudo apt-get install python3 python3-dev python3-pip

2) You can use the following command to view the installed version of python3

test@test:~$ python3 --version
Python 3.8.10

3) Then enter the following command to install the dependency package of

RKNN-Toolkit2

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install libxsltl-dev zlib1g-dev libglib2.0 \
libsm6 libgl1-mesa-glx libprotobuf-dev gcc

4) Then enter the following command to download the 1.5.2 version of RKNN-Toolkit2
test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2 -b v1.5.2

5) Then enter the following command to install the dependency package of the
corresponding version of python3. This command will use the dependencies listed in the

pip3 installation file requirements _cp38-1.5.2.txt

test@test:~$ pip3 install -r rknn-toolkit2/doc/requirements_cp38-1.5.2.txt -i \
https://mirror.baidu.com/pypi/simple
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6) Then enter the following command to use pip3 to install the RKNN-Toolkit2 software
package. After the installation is complete, you can use RKNN-Toolkit2

test@test:~$ pip3 install rknn-toolkit2/packages/rknn_toolkit2-1.5.2+b642f30c-cp38-cp38-linux_x86_64.whl

3.40. 3. Use RKNN-Toolkit2 for model conversion and model inference

RKNN-Toolkit2 supports converting Caffe, TensorFlow, TensorFlow Lite,
ONNX, DarkNet, PyTorch and other models into RKNN models, and then ru
ns the RKNN model through simulation on the Ubuntu PC or using the NPU

of the development board for inference.

Relevant examples are provided in the example folder of RKNN-Toolkit2
to help users better understand how to operate. We take the ONNX model wi

th yolovS function as an example to illustrate.

3.40.3.1. Simulate running model on Ubuntu PC

RKNN-Toolkit2 is equipped with a built-in simulator, which allows users t
o simulate the inference process of the model on the Rockchip NPU on the U
buntu PC.

In this way, model conversion and inference can be completed on the Ub

untu PC side, helping users test and verify their models faster.

1) First switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

2) Then run the test.py script, which first converts the yolov5s relu.onnx model into an
RKNN model that can be run on the simulator, and then uses the simulator to simulate

and run the model to perform inference on the bus.jpg image in the current directory

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

3) After the test.py script is successfully run, you will see the following print information,
indicating that the model successfully detected four people and a bus in the bus.jpg

picture.

done

--> Running model

'W inference: The 'data_format' has not been set and defaults is nhwc!
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done

class: person, score: 0.884139358997345

box coordinate left,top,right,down: [209.1040009856224, 244.4304337501526, 286.5742521882057,
506.7466902732849]

class: person, score: 0.8676778078079224

box coordinate left,top,right,down: [478.5757632255554, 238.58572268486023, 559.5273861885071,
526.479279756546]

class: person, score: 0.8246847987174988

box coordinate left,top,right,down: [110.57257843017578, 238.58099019527435,
230.54625701904297, 534.0008579492569]

class: person, score: 0.3392542004585266

box coordinate left,top,right,down: [79.96397459506989, 354.9062474966049, 122.13020265102386,
516.2529321908951]

class: bus , score: 0.7012234926223755

box coordinate left,top,right,down: [94.43931484222412, 129.53470361232758, 553.1492471694946,
468.0852304697037]

ID NPUTransfer: Transfer client closed, fd =3

4) The converted model file yolov5s_relu.rknn and the inference picture result result.jpg

are saved in the current directory

5) The result.jpg picture shows the object categories and confidence rates detected in the

bus.jpg picture using the yolov5s_relu.rknn model.
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3.40.3.2. Using the NPU running model of the development
board on Ubuntu PC

RKNN-Toolkit2 provides users with a Python interface for using the NPU
of the development board for inference through adb. It allows users to use t
he NPU of the development board on the Ubuntu PC to run the model for i
nference.

In this way, the Ubuntu PC side can use the machine learning library pr
ovided by Python to optimize and adjust the model based on the actual effect

when the model is run on the NPU of the development board.

3. 40. 3. 2. 1. Use Type-C data cable to connect adb

Use adb to operate the development board on the Ubuntu PC. For how to use adb,

please see the instructions in the section "How to use ADB".
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3.40. 3. 2.2. Update the rknn_server and librknnrt.so of the

development board

librknnrt.so is a board-side runtime library.

rknn_server is a background proxy service running on the development b
oard. It is used to receive the protocol transmitted from the PC through USB,
then execute the corresponding interface in the board-side runtime library, a
nd return the results to the PC.

1) First enter the following command on Ubuntu PC to download version 1.5.2 of
RKNPU2
test@test:~$ git clone https://github.com/rockchip-linux/rknpu2 -b v1.5.2

2) Then enter the following command on the Ubuntu PC to update the rknn_server of the
development board through the adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin

3) Then enter the following command on the Ubuntu PC side to update the librknnrt.so
library of the development board through the adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/librknnrt.so /usr/lib

4) Open the terminal of the development board through the adb tool
test@test:~$ adb shell

5) Open the rknn_server service of the development board

root@orangepiS:/# restart_rknn.sh

root@orangepiS:/# start rknn server,version:1.5.2(8babfeabuild@2023-08-25T10:30:3
1)
I NPUTransfer: Starting NPU TransferServer,Transfer version 2.1.0(b5861e7@2020-
11-23T11:50:51)

6) You can use the following command to check. If the process ID of rknn_server
appears, it means that rknn_server has been opened, so that the operating environment of

the development board is set up.
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root(@orangepiS:/# pgrep rknn_server
3131

3. 40. 3. 2. 3. Modify the parameters in the example

1) On the Ubuntu PC side, you can view the device ID of the development board
connected to the Ubuntu PC by running the following command. This ID will be used
below.

test@test:~$ adb devices

List of devices attached

4191859e5a120324  device

2) Switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

3) Use vim editor to modify the test.py file

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ vim test.py

4) In the test.py file, we need to modify the following content:
a. In the preprocessing configuration, change the target platform to rk3588, so that
after model conversion, you will get an RKNN model suitable for the NPU of
the RK3588S development board.

# pre-process config

print('--> Config model')

rknn.config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255] ., taraet _nlatfarm='ck3583'

print('done')

b. In the initialization running environment, add a description of the target platform
and device ID. The target platform is rk3588, and the device ID is the device ID
of the development board obtained through adb. The operation of running the
model for inference will be on the RK3588S development board. Performed on
NPU
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# Init runtime environment
print('--> Init ru

ret = rknn.init_runtime(target="'rk3583 ,device_1id='

if ret 1= 0:
print('Init runtir
exit(ret)

print('done')

c. After modification, save and exit.

3. 40. 3. 2. 4. Run the example on Ubuntu PC

1) Enter the following command to run the test.py script. The script first converts the
yolov5s relu.onnx model to an RKNN model, and then loads the model to the NPU of

the development board to perform inference on the out.jpg image in the current directory.

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

2) In the printed information, we can see that Ubuntu PC uses the NPU of the

development board to run the model for inference through the adb tool.

--> Init runtime environment

I target set by user is: k3588

I Check RK3588 board npu runtime version

I Starting ntp or adb, target is RK3588

I Device [4f9f859¢5a120324] not found in ntb device list.

I Start adb...

I Connect to Device success!

I NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0
(b5861e7@2020-11-23T11:50:36)

3) After the test.py script runs successfully, the converted model file yolov5s_relu.rknn

and the inference image result result.jpg are saved in the current directory.

4) The running result is the same as the section on simulating the running model on
Ubuntu PC.
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3.40.4. Call the Cinterface to deploy the RKNN model and run it on the
development board

RKNPU2 provides a C programming interface for chip platforms with Ro
ckchip NPU, which can help users deploy RKNN models exported using RKN
N-Toolkit2 and accelerate the implementation of AI applications.

In the example folder of RKNPU2, examples of deploying RKNN models
with different functions to the development board are provided. We take depl
oying the RKNN model with yolovS function to the RK3588 Debian 11 platfo

rm as an example to illustrate.

3.40.4. 1. Download cross-compilation tools

Since the development board runs a Linux system, it needs to be compiled u
sing the gcc cross compiler. It is recommended to use gcc-9.3.0-x86 64 arrch64-li
nux-gnu this version of gcc

Enter the following command to download this version of gcc. After downloa
ding, you will get a folder named gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-rock
chip-linux-gnu
test@test:~$ git clone https://github.com/airockchip/gcc-buildroot-9.3.0-2020.03-x86 64 aarch

64-rockchip-linux-gnu

3. 40. 4. 2. Modify the compilation tool path in the script

1) Switch to the rknpu2/examples/rknn_yolov5 demo directory

test@test:~$ cd ~/rknpu2/examples/rknn_yolov5_demo

2) Use vim editor to modify the content in the build-linux RK3588.sh file
test@test:~/rknpu2/examples/rknn_yolov5 demo$ vim build-linux_ RK3588.sh

3) In the build-linux RK3588.sh file, we need to change the value of the variable
TOOL CHAIN to the path of the
gce-buildroot-9.3.0-2020.03-x86_64 aarch64-rockchip-linux-gnu folder. In this way,
when running the build-android RK3588.sh script, the cross-compilation tool in the
gce-buildroot-9.3.0-2020.03-x86 64 aarch64-rockchip-linux-gnu folder will be used for
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compilation

TARGET_SOC="
GCC_COMPILER=aarch64-1inux-gnu

export TOOL_CHAIN=~/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-linux-gnu
export LD_LIBRARY_PATH=${TOOL_CHAIN}/1ib64:$LD_LIBRARY_PATH

export CC=${GCC_COMPILER}-gcc

export CXX=${GCC_COMPILER}-g++

4) After modification, save and exit

3.40.4.3. Compile rknn_yolov5_demo

1) Run build-linux RK3588.sh. This script generates a program through
cross-compilation that is suitable for the RK3588 development board and can run the
RKNN model on it for inference.

test@test:~/rknpu2/examples/rknn_yolov5 demo$ ./build-linux_ RK3588.sh

2) After running build-linux RK3588.sh, there will be an additional folder named install
in the current directory. The rknn_yoov5 demo Linux folder under this folder contains

the program generated by cross-compilation and its related files.

test@test:~/rknpu2/examples/rknn_yolovS_demo$ Is install

rknn_yolov5 demo Linux

3.40.4.4. Deploy rknn_yolov5_demo to the development

board

On the Ubuntu PC side, you can use the following command to upload the r
knn_yolov5 demo Linux folder to the development board through the adb tool, the
reby implementing the deployment of rknn yolov5 demo on the development boar
d.

test@test:~/rknpu2/examples/rknn_yolovS demo$ adb push \

install/rknn_yolov5_demo_Linux /data/rknn_yolov5_demo_Linux
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3.40.4.5. Run rknn_yolov5_demo on the development board

1) Enter the file system of the development board through adb shell on Ubuntu PC
test@test:~$ adb shell
root(@orangepiS:/#

2) Switch to the rknn_yolov5 demo Linux directory

root@orangepiS:/# c¢d /data/rknn_yolov5 demo Linux/
root@orangepi5:/data/rknn_yolov5 demo Linux# Is

lib model rknn yolovS demo rknn yolov5 video demo

3) Then run the rknn yolov5 demo program to perform inference. In the following
command, the program uses the yolov5s-640-640.rknn model to perform inference on the

bus.jpg image. The entire running process will be completed on the development board.

root@orangepiS:/data/rknn_yolov5 demo Linux# ./rknn_yolovS_demo \
./model/RK3588/yolov5s-640-640.rknn ./model/bus.jpg

4) After the operation is completed, the inference result out.jpg image is saved in the

current directory.

root(@orangepiS:/data/rknn_yolov5 demo Linux# Is

lib model outjpg rknn yolovS demo rknn yolov5 video demo

5) On the Ubuntu PC side, we can use the following command to download the out.jpg

image through the adb tool, and then use the image viewer to view it

test@test:~$ adb pull /data/rknn_yolovS_demo_Linux/out.jpg ~/Desktop/
/data/rknn_yolov5 demo Linux/out.jpg: ...led. 1.9 MB/s (191507 bytes in 0.095s)

6) The out.jpg picture shows the object categories and confidence rates detected in the

bus.jpg picture using the yolov5s-640-640.rknn model.
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3.41. RK3588 How to use Baidu Feipian

Using Baidu Feipian on the rk3588 development board includes converting the
pdmodel model to the rknn model on the PC side and deploying the rknn model
using the FastDeploy deployment tool developed by Baidu Feipian on the board side.
The following content is implemented in the environment where the PC system is
Ubuntu22.04 and the board system is Debian 11. Please test it yourself in other

environments.

3.41.1. Ubuntu PC environment construction
The tools and uses that need to be installed on Ubuntu PC are as follows:

Tool name use

For creating and managing Python
Anaconda3 )

environments

Used to convert pdmodel model to
Paddle2ONNX

ONNX model

) Used to convert ONNX model to RKNN

RKNN-Toolkit2 del

mode
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3.41.1.1. Install Anaconda3 on PC

1) Open the browser on the ubuntu PC, enter the following URL in the address bar to
download and install the Anaconda3 script. After the download is completed, you will get
the Anaconda3-2023.07-1-Linux-x86_64.sh file
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux|
-x86_64.sh

2) Then open the terminal and run the Anaconda3-2023.07-1-Linux-x86_64.sh script to
install Anaconda3

test@test:~/Downloads$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

3) Then the installation script will output the following prompt message. At this time,
click the Enter key to continue the installation.

S sh Anaconda3-2023.07-1-Linux-x86_64.sh

Welcome to Anaconda3 2023.07-1

In order to continue the installation process, please review the license

agreement.
Please, press ENTER to continue

>>>

4) After clicking the Enter key, some introduction information about Anaconda3 will
appear. Keep clicking the " | " key
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Copyright 2015-2023, Anaconda, Inc.

ALl rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal agreement between y

ou and Anaconda, Inc. ("Anaconda") and governs your use of Anaconda Distribution
(which was formerly known as Anaconda Individual Edition).

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusi
ve, non-transferable license to:

* Install and use the Anaconda Distribution (which was formerly known as Anaco
nda Individual Edition),
* Modify and create derivative works of sample source code delivered in Anacon
da Distribution from Anaconda's repository, and;
* Redistribute code files in source (if provided to you by Anaconda as source)
and binary forms, with or without modification subject to the requirements set
forth below, and;

5) Then the installation script will prompt whether to accept the license terms. At this
time, enter yes and press Enter.

The following packages listed on https://www.anaconda.com/cryptography are inclu
ded in the repository accessible through Anaconda Distribution that relate to cr
yptography.

Last updated February 25, 2022

Do you accept the license terms? [yes|no]

[no] >>>

6) Then the installation script will remind you to install Anaconda3 to the home
directory. Press the Enter key to confirm.
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Anaconda3 will now be installed into this location:

/home/ly/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/ly/anaconda3] >>>

7) Then the installation script will prompt whether to initialize Anaconda3, enter yes,
and then press the Enter key

installation finished.
Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

[no] >>>

8) When you see the following printout in the terminal, it means Anaconda3 has been
successfully installed.

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

3.41.1. 2. Install RKNN-Toolkit2 on PC

1) Open the terminal on the ubuntu PC and create an environment with python version
3.8 through the Anaconda3 tool

(base)test@test:~$ conda create -n fastdeploy python=3.8

2) Activate the python3.8 environment just created

(base)test@test:~$ conda activate fastdeploy

3) Then install pip3 development tools and package management tools

(fastdeploy)test@test:~$ sudo apt-get install python3-dev python3-pip
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4) Then install the dependency packages of RKNN-Toolkit2
(fastdeploy)test@test:~§ sudo apt-get install libxsltl-dev zliblg-dev libglib2.0 libs|
mo6 libgll-mesa-glx libprotobuf-dev gcc

5) rknn_toolkit2 has a specific dependency on numpy, so numpy==1.16.6 needs to be
installed first

(fastdeploy)test@test:~$ pip install numpy==1.16.6

6) Install git tools
(fastdeploy)test@test:~$ sudo apt install git

7) Then execute the following command to download RKNN-Toolkit2. After the
download is completed, you will get the rknn-toolkit2 folder

(fastdeploy)test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2

8) Then execute the following command to install the RKNN-Toolkit2 corresponding to
the python3.8 version

(fastdeploy)test@test:~$ pip install rknn-toolkit2/rknn-toolkit2/packages/rknn_tool
kit2-1.6.0+81121f4d-cp38-cp38-linux x86 64.whl

3.41.1. 3. Install Paddle20ONNX on PC

You can execute the following command to install paddle2onnx

(fastdeploy)test@test:~$ pip install paddle2onnx

3.41. 2. Board environment construction
The tools that need to be installed on the board end and their uses are as follows:

Tool name use

For creating and managing Python
Anaconda3 .

environments
rknpu2 Basic driver of rknpu2

After compilation, you get the
FastDeploy

FastDeploy reasoning library
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3.41.2. 1. Install Anaconda3 on the board side

1) Open the browser on the board end, enter the following URL in the address bar to
download and install the Anaconda3 script. After the download is completed, you will get
the Anaconda3-2023.07-1-Linux-aarch64.sh file
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux
-aarch64.sh

2) Open the terminal and run the Anaconda3-2023.07-1-Linux-aarch64.sh script to
install Anaconda3

orangepi@orangepi:~/Downloads$ sh Anaconda3-2023.07-1-Linux-aarch64.sh

3) The installation script will then output the following prompt message. Click the Enter
key to continue the installation.

7-1-Linux-aarché4.sh

, please review the license

4) After clicking the Enter key, some introduction information about Anaconda3 will
appear. Keep clicking the " | " key

Agreement - Anaconda Distribution

ght 2015-2023, Anaconda, Inc.

agreement between you and Anaconda, Inc. ("Anaconda") and r ur use of Anaconda Distributi

ect to the terms of this ment, Anaconda eby u -ex non-tra
* Install and u e ribution ( fi known as Anaconda Individual Edition),
s of sampli bde delivered in A
distribute e f provided to you by Anaconda a y " 0 t ject to the requi
t forth below, an

vith their
to you rovid A ent. Th e tle you t

d to you in this Agr t

with or without modification, are permitted provided that the fo

of conditi
ner in the documentation and/or

e used to endorse or promote products derived from this software without specific prio

for resale. Please contact the Anaconda team for a third party redistribution commer
Service . Please contact us to learn more about our commercial offerings.

Anaconda right nclud L ctual property rights
ts dis .
ropert: ts, i . If you i - r Anacond
or thout limi on, t - functionality rela
You he 1 to Anaconda all right,

5) Then the installation script will prompt whether to accept the license terms. At this
time, enter yes and press Enter.
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ww.anaconda.com/cryptography are included in the repository accessible through Anaconda Distribution that relate to

6) Then the installation script will remind you to install Anaconda3 to the home
directory. Press the Enter key to confirm.

3 will now be installed into this location:

[/home/orangepi/anaconda3] >>> l

7) Then the installation script will prompt whether to initialize Anaconda3, enter yes,
and then press the Enter key

to initialize Anaconda3
no]

8) When you see the following printout in the terminal, it means Anaconda3 has been
successfully installed.

If you'd prefer that co se environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

9) If you use the conda command in the terminal and the command does not exist, you
need to modify the ~/.bashre file.

orangepi@orangepi:~$ vi ~/.bashre

10) Add the following code at the end of the ~/.bashrc file

export PATH=/home/orangepi/anaconda3/bin:$PATH

11) Then enter the following command in the terminal to make the changes take effect.

orangepi@orangepi:~$ source ~/.bashre

12) Then enter the following command in the terminal to initialize conda

(base)orangepi@orangepi:~$ conda init bash

13) Then close the current terminal and reopen a terminal. At this time, you can use the

conda command normally.

382



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

3.41.2.2. Install the rknpu2 driver on the board side

1) Open the terminal on the board and create an environment with python version 3.9

through the Anaconda3 tool

(base)orangepi@orangepi:~$ conda create -n fastdeploy python=3.9

2) Activate the python3.9 environment just created

(base)orangepi@orangepi:~$ conda activate fastdeploy

3) Download the rknpu2 device install 1.4.0.zip file through wget

(fastdeploy)orangepi@orangepi:~$ wget https://bj.bcebos.com/fastdeploy/third_libs/r]

knpu2_device_install _1.4.0.zip

4) Then execute the following command to decompress rknpu2_device install 1.4.0.zip.
After decompression, you will get the rknpu2 device install 1.4.0 folder and
_ MACOSX folder

(fastdeploy)orangepi@orangepi:~$ unzip rknpu2_device_install _1.4.0.zip

5) Switch to the rknpu2 device install 1.4.0 directory

(fastdeploy)orangepi@orangepi:~$ ¢d rknpu2_device_install_1.4.0/

6) There is the rknn_install rk3588.sh script in this directory. Run this script to complete

the installation of the board-side rknpu2 driver.

(fastdeploy)orangepi@orangepi:~/rknpu2_device install 1.4.0$ sudo bash rknn_install r|
k3588.sh

3.41.2.3. Compile FastDeploy C++ SDK on the board end

1) You need to use the cmake command when compiling. You can execute the following

command to install the cmake tool.

(fastdeploy)orangepi@orangepi:~$ sudo apt-get install -y cmake

2) Then download the FastDeploy SDK. After the command is executed, you will get the
FastDeploy folder.

‘(fastdeploy)orangepi@orangepi:~$ git clone https://github.com/PaddlePaddle/FastD
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‘eploy.git

3) Switch to the FastDeploy directory

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy

4) Create the compilation directory build and switch to the build directory

(fastdeploy)orangepi@orangepi:~/FastDeploy$ mkdir build && cd build

5) Before compiling, you need to use cmake to configure the project information that
needs to be compiled. After executing the following command, there will be some more

files in the current directory, including the Makefile file used for compilation.

(fastdeploy)orangepi@orangepi:~/FastDeploy/builds cmake .. -DENABLE_ORT BACKEND=ON \
-DENABLE_RKNPU2_BACKEND=ON \

-DENABLE_VISION=ON \

-DRKNN2_TARGET_SOC=RK3588 \

-DCMAKE_INSTALL_PREFIX=${PWD}/fastdeploy-0.0.3

6) Execute the following command to start compilation

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make -j8

7) After the compilation is completed, use the following command to install the

compiled files to the specified path

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make install

8) After the compilation is completed, the fastdeploy-0.0.3 folder is mainly obtained. In
this folder, there is the script file fastdeploy init.sh for configuring environment variables.
After using this script to configure the environment variables, you can use some of the

compiled library files.

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ source fastdeploy-0.0.3/fastdeploy_init.sh

3.41.3. Example of deploying model using FastDeploy

The ResNet50 vd model is a model used for target classification. The following uses the
ResNet50 vd model as an example to illustrate the process of deploying the pdmodel
model using FastDeploy.
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3.41. 3. 1. Ubuntu PC model conversion

1) Open the terminal on the PC and activate the python3.8 environment previously

created using Anaconda3

test@test:~$ conda activate fastdeploy

2) In the model conversion script, you need to import the yaml module and the six

module. You can execute the following command to install them.

(fastdeploy)test@test:~$ pip install pyyaml six

3) Execute the following command to download the ResNet50 vd_infer.tgz file

(fastdeploy)test@test:~$ wget https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50_vd_infer.tgz

4) After decompressing the ResNet50 vd _infer.tgz file, you can get the
ResNet50 vd infer folder, which contains the pdmodel model file inference.pdmodel and

other related files.

(fastdeploy)test@test:~$ tar -xvf ResNet50_vd_infer.tgz

5) You can use the following command to convert the pdmodel model to an onnx model
through paddle2onnx. After executing this command, there will be an extra converted
onnx model file ResNet50 vd_infer.onnx in the ResNet50 vd_infer folder.

(fastdeploy)test@test:~$ paddle2onnx --model_dir ResNet50 vd_infer \
--model_filename inference.pdmodel \

--params_filename inference.pdiparams \

--save_file ResNet50 _vd_infer/ResNetS0_vd_infer.onnx \
--enable_dev_version True \

--opset_version 10 \

--enable_onnx_checker True

6) Then use the following command to fix the shape to [1,3,224,224]. After executing

the command, the ResNet50 vd _infer.onnx file will be modified.

(fastdeploy)test@test:~$ python -m paddle2onnx.optimize --input _model \
ResNetS0 _vd_infer/ResNet50 vd_infer.onnx \

--output_model ResNet50 vd infer/ResNet50 vd_infer.onnx \
--input_shape_dict "{'inputs':[1,3,224,224]}"
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7) To convert the onnx model to the rknn model, you need to use the script in the
FastDeploy SDK. Execute the following command to download FastDeploy

(fastdeploy)test@test:~$ git clone https://github.com/PaddlePaddle/FastDeploy.git

8) Then transfer the ResNet50 vd_infer folder to the corresponding directory of
FastDeploy

(fastdeploy)test@test:~$ mv ResNet50 vd_infer \
FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

9) Switch to the directory for model conversion

(fastdeploy)test@test:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

100 Execute the following command to convert the onnx model to the rknn model.
Finally, the rknn model file ResNet50 vd infer rk3588 unquantized.rknn is obtained in
the ResNet50 vd infer directory.

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$ python ./rknpu2_tools/exp0rt.py \
~-config_path ./rknpu2_tools/config/ResNet50_vd_infer rknn.yaml \

~-target_platform rk3588

11> When deploying on the board end, the name of the rknn model file used is
ResNet50 vd infer rk3588.rknn, so the ResNet50 vd infer rk3588 unquantized.rknn
file needs to be renamed to ResNet50 vd infer rk3588.rknn

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/tknpu2/S  mv ResNet50_vd_infer/ResNet50_vd_infer rk3588_unquantized.rknn \

IResNet50_vd_infer/ResNet50_vd_infer rk3588.rknn

3.41.3.2. Board end model deployment

1) Open the terminal on the board and activate the python3.9 environment created

previously using Anaconda3

orangepi@orangepi:~$ conda activate fastdeploy

2) Run the fastdeploy _init.sh script to configure the environment

(fastdeploy)orangepi@orangepi:~$ source FastDeploy/build/fastdeploy-0.0.3/fastdeploy_init.sh
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3) Switch to the sample directory where the ResNet50 model is deployed in FastDeploy

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp

4) Create a directory structure in this directory

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$  mKkdir build images ppclas_model_dir thirdpartys

5) Copy the compiled fastdeploy-0.0.3 folder to the thirdpartys folder

(fastdeploy i@ i:~/FastDeploy les/vision/classification/paddleclas/rockchip/rknpu2/cpps  €p -r ~/FastDeploy/build/fastdeploy-0.0.3/ thirdpartys/

6) Copy the files in the ResNet50 vd_infer folder on the PC to the ppclas model dir
directory

7) Switch to the images directory

.
(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$ Cd lmages

8) Download the test image in the images directory through wget

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ wget https://gitee.com/paddlepaddle/PaddleClas/ra

w/release/2.4/deploy/images/ImageNet/ILSVRC2012_val_00000010.jpeg

9) Then switch to the compilation directory build

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ cd ../build/

10) Use cmake to configure the content that needs to be compiled. After executing this
command, some files will appear in the current directory, including Makefile files.

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cmake ..

11) Execute the following command to start compilation

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make -j8

12) Execute the following command to install the compiled files to the specified path.

After executing the command, there will be an install directory in the current directory.

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make install

13) Switch to the install directory, where inference using the model is completed.

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cd install
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14) Use the following command to classify the content in the
ILSVRC2012 val 00000010.jpeg image using the converted rknn model

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build/install$ ./rknpu_test \

./ppclas_model_dir/ ./images/ILSVRC2012_val 00000010.jpeg

15) After executing this command, the following printout will appear in the echo
information, indicating that the category ID number of the object in the picture is 644,
and the confidence rate is 0.072998

ClassifyResult(

label_ids: 644,

scores: 0.072998,

)

3.42. The method of shutting down and restarting the

development board

1) In the process of running the Linux system, if the Type-C power supply is directly out
of power, it may cause the file system to lose certain data or damage. Therefore, please
use the poweroff command to turn off the linux system of the development board before

power off. Then Unplug the power supply.

orangepi@orangepi:~$ sudo poweroff

2) In addition, the development board is equipped with a switch button, and you can also

short press the switch button on the development board to turn off.

Note that the Linux desktop system will pop up the confirmation box shown in
the figure below after pressing the buttons. You need to click the Shut Down option

to shut down.
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Log out orangepi

® ®© 0O

Log Out Rastart Shut Down

© ®

Suspend Switch User

Save session for future logins

Cancel

3) After shutting down, press the switch button on the development board to turn on.

@TE M Vi

4) Restart the command of the Linux system.

orangepi@orangepi:~$ sudo reboot

4. Ubuntu22.04 Gnome Wayland Desktop system

instructions

ubuntu22.04 gnome image default pre -installed PanFork Mesa user space
library, pre -installed Kodi player and Chromium browser support hard solution
video.

It should be noted that this image needs to be used under Wayland. If you need
to use X11, select the XFCE type image.
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4. 1.

Ubuntu22.04 GNOME desktop system adaptation
situation
Function Ubuntu22.04 Gnome Wayland
HDMI TX1video OK
HDMI TX1 Audio OK
HDMI TX2 video OK
HDMI TX2 Audio OK
HDMI RX video OK
HDMI RX Audio OK
USB2.0X2 OK
USB3.0X2 OK
2.5G PCle network port OK
X2
2.5G PCle network port OK
light
Debug serial port OK
RTC chip OK
FAN Fan interface OK
eMMC Extension ports OK
AP6275P-WIFI OK
AP6275P-BT OK
AX200-WIFI OK
AX200-BT OK
AX210-WIFI OK
AX210-BT OK
RTL8852BE-WIFI OK
RTL8852BE-BT OK
MaskROM button OK
Type-C to USB3.0 OK
Type-C ADB Function OK
Type-C DP video OK
Type-C DP Audio OK
Switch button OK
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Infrared function OK
Three -color LED light OK
MIC on board OK
Headphones play OK
Headset recording OK
SPK trumpet OK
40PIN GPIO OK
40PIN I12C OK
40PIN SPI OK
40PIN UART OK
40PIN CAN OK
40PIN PWM OK
TF card startup OK
SPI+NVMe startup OK
OV13850 Camera OK
OV13855 Camera OK
GPU OK
VPU OK
NPU OK
REBOOT Command OK
restart
Poweroff Command OK
shutdown
MIPI LCD show OK
MIPI LCD touch OK
Watch Dog Test OK
Chromium Hard OK
solution video
MPYV Hard solution OK
video
Kodi Hard solution OK
video
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4.2. Confirm that the current window system used by the

system is Wayland

1) The system used by the system default is Wayland, and the confirmation method is
shown below:

a. First open the settings

b. Then select about, if the Wayland description settings displayed by Windowing

System in a column are correct

Q Settings = About - a x

B .& Ubuntu

% Default Applications

© Date &Time i

2) When the Log Out is out of the system, it will enter the login interface below
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» orangepi

3) Please click the location shown below before logging in to the system again

» orangepi

4) Then select Ubuntu on Wayland and enter the password login system

Select desktop environment

8o

000000

‘ Ubuntu on Wayland (Default) I

4.3. Switch the method of default audio equipment

1) Open the settings first
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wired Connected

Power OFf [ Log Out

2) Then select Sound, and then select the audio device you want to use in Output

Device
Q Settings = Sound - @ x
& Network
System Volume
$ Bluetaoth
L1
E1 Background
Over-amplification
= Appearance Allows raising the volum res. o
better to increase agp iF posit
& Notifications
Volume Levels
A search
# System Sounds L]

0 multitasking

o i
88 applications > output B Analog Output - Built-in Audio

4% Speakers - Bulltin Audia

| Output Device | @F HoMI - Bulltin Audio Test

W Privacy >

@ online Accounts

=% Sharing Balance
ft
G- Power Input
O pisplays Input Device iF Analoginput - Builtin Audio -

& Mouse & Touchpad
volume L1

B Keyboard

& Printers Alert Sound

4.4, GPU test method

1) Open a terminal on the desktop, and then enter the glmark2 command. If you can see
the Panfros after GL_VERDOR, This shows that it is used in GPU.
orangepi@orangepi:~$ glmark2
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glmark2 2021.02

2) glmark?2 running score test is generally more than 1,000 points

orangepi@orangepi: ~ - O x

orangepi@orangepi:
erl =true:update-d
FrameTime: 1.

fragment-s

function] fragment-cor

function] fragment-compl

3) Run gpu_load.sh script to view the current load of the GPU

orangepi@orangepi:~$ gpu_load.sh

395




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

4.5. Chromium browser hard solution to play video test

method

1) First open the chromium browser

2) Then enter chrome://gpu in the Chromium browser to view the support of GPU and

video decoding
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Activities @ Chromium Web Browser

=
H
e

@ GPUInternals x|+

< C & chromium | chrome://gpu

Copy Report to Clipboard

Graphics Feature Status
« Canvas: Hardware accelerated
+ Canvas out-of-process rasterization: Enabled
« Direct Rendering Display Compositor: Disabled
« Compositing: Hardware accelerated
* Multiple Raster Threads: Enabled
OpenGL: Enabled
Rasterization: Hz

ware accelerated on all pages

E) @

s Vulkan: Disabled
* WebGL: Hard!
WebGL2: H
WebGPU: Disal

ccelerated
accelerated

3) Then you can open a video website to play a video file, or enter the following path

name player to play a test video file in the browser.

usr/local/test.mp4

4) When playing the video, you can run the vpu_debug.sh script in the terminal. If there
is a print output in the lower right corner of the figure below, it means that there is a

hardware to decode the video.

orangepi@orangepi:~$ vpu_debug.sh

@

test.mp4 - Chromium

“x 4+

& | jusflocalftest mps
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4.6. Kodi hard solution to play video test method

Note that there will be problems with the Kodi display directly on the Wayland
desktop. Please open Kodi strictly according to the following method.

1) First log in the system

Log Out orangepi

orangepi will be logged out automatically in 60

seconds.

Cancel

» orangepi

3) Then click the location shown in the figure below

» orangepi

4) Then select Kodi Wayland, then enter the password login system
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Select desktop environment

B o

0200000

5) The interface after Kodi is opened is displayed as shown below

KODI

from debian
. Q

Movies
TV shows
Music
Music videos
TV nte i Remc is main menu item
Radio
Games

Add-ons

6) Then click Settings

KODI

from debian

| Q

e Movies

TV shows

7) Then select Player
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System

| o

File manager System information

=

&~

Settings

8) Then select Videos, and then click Standard in the lower left corner

Settings / Player

Videos

Music
min, -5 min, min, -60 sec,

Discs Skip delay
Pictures

Adjust display refr
Language

Sync playback

Accessibility =
i Reset above settings to default

£ standard [

9) After clicking twice, it will be switched to the Expert mode. The specific display is
shown in the figure below
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Settings / Player

Videos

Discs
Pictures
Lan

Accessibility

Normal

Settings / Player

Videos 5 (@]
; Minimise blac Off

Music

Normal

Discs

Pictures

Language - Enable HQ scalers for scaling above

Accessibility

Allow Using DRM PRIME decoder (jl .
(@)

- Allow e acceleration with DRM PRIME

11) Then let's introduce a system's own test video test. You can also upload the video you
want to play to the system, and then import and play

a. First enter the main interface, then select Movies
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KODI

from debian

Radio

Games

Remove this miain menu item

|}

4+ Add videos...

Add video source

En

Cancel

Then choose Root filesystem
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Browse for new share

Home folder Cancel

Network File System (NFS)
Root filesystem
Video playlists

Windows network (SMB)

e. Then choose usr
Browse for new share

root oK
run Cancel
shin

selinux

shap

8"

sys

tmp

usr

var

f.  Then choose local
Browse for new share

bin

games Cancel
include

lib

lib64

libexec

local

shin

share

src

g.  Then choose OK
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Browse for new share

bin

etc
games
include
lib
man
shin

share

h. Then choose OK

Add video source

Enter the paths or browse for the media locations
/local/ Browse

Add

Enter a name for this media source.

local

Cancel

1. Then choose OK
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Set content

This directory contains

Cancel

Content scanning options
Exclude selected folder from scans

Skip filename matching for external audio tracks

j. Then enter the Local folder

games
include
lib

man
sbin
share

Src

test.mp4 K 8.15 MB
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12) When playing the video, you can run the vpu_debug.sh script under the command
line (via SSH or serial port). If there is a print output below, it means that there is a

hardware to decode the video

orangepi@orangepi:~$ vpu_debug.sh

[ 1830.938378] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2728 us
[ 1830.938461] rk vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2617 us
[ 1830.941179] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2661 us
[ 1830.941777] tk_vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2708 us
[ 1830.944727] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 3444 us
[ 1830.945211] rk_vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 3331 us
[ 1830.970563] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2547 us
[ 1831.199650] rk vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2703 us

13) Play test.mp4 video file CPU occupation rates of about 20%~ 30% -

4.7. Ubuntu22.04 Gnome to install ROS 2 Humble

1) You can install ROS2 with install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) install_res.sh script will automatically run the res2 -h command after ros2 is installed.

If you can see the printing below

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
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Commands:
action Various action related sub-commands
bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test _ros.sh script to test whether the ROS 2 is successfully

installed. If you can see the printing below, it means that the ROS 2 can run normally

orangepi@orangepiSplus:~$ 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
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5) Reference document

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

4.8. Set the Chinese environment and the method of

installing the Chinese input method

1) Open the settings first

-
L+

_I'i_

& Wired Connected b

& settings

2) Then find the Region & Language option, and then click Manage Installed
Languages options
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Settings Reglon & Language

Applications
Privacy My Account Login Screen
online Accounts

Sharing
Manage Installed Languages

Sound

Language

Language English
Power

Displays Formats
i Mouse & Touchpad
Keyboard Formats United States
Printers
Removable Media
% Color
Region & Language
Accessibility
& Users
Default Applications

Date & Time

3) Then use the left mouse button to select Chinese (China) and hold it down, and then
drag it up to the beginning. The display after the dragging is shown in the figure below:

Applcations
Privacy

online Accounts Language Support

Sharing Language Regional Formats

Sound Language For menus and windows:
English
Power

Displays

Mouse & Touchpad
Drag languages te arrange them in order of preferance.
Changes take effect next time you log in United States
Keyboard
Apply System-Wide
Printers Use the same language cheices for startup and the login screen

Removable Medla Install / Remaove Languages..

Color Keyboard input method system:  Feitx 5w

Region & Language

Accessibility

Users

Default Applications

Date & Time
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4) Then select the Apply System-Wide to apply the Chinese settings to the entire system
A M Lar t M

.quh‘l’_d';l(] ns
W Privacy

Online Accounts Language Support

Sharing Language Regional Formats

Sound Language For menus and windows:
A (R English
Power English

Displays

¥ Mause & Touchpad
Drag languages to arrange them in order of preferance.
Changes take affect neat time you |og in United States

Keyboard
Apply System-Wide

Printers Use the same language choices fior startup and the login screen

Removable Media Inztall / Remove Languages...

Color Keyboard input method system: | Feitx5w

Region & Language

Accessibility
= Users
Default Applications

2 Date & Time

5) Then restart the linux system to make the configuration effective
6) After re -entering the system, please choose not to ask me again at the interface

below, and then determine whether the standard folder should be updated to Chinese

according to your preference
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A WiEX AR EMD HaaS9?
FESU-HFESRA. STUBIXARTHREREXFRERR
MESHITENENR. EERBEBENLTXHE:

fhome/orangepi/Desktop  fhome/orangepi/SE
fhome/orangepi/Downloads fhome/orangepi/F &
J/home/orangepi/Templates /home/orangepi/fitk

/mome/orangepi/Public [home/orangepi/ M

J/home/orangepi/Docypfents /home/erangepi/3#4
[home/orangepi, i Jhome/orangepi/ & £
fhome/orangdBifPi [homeferangepl/E 5
Jhome, /home/ferangepi/#l48

BEiREHW

7) Then you can see that the desktop is displayed as Chinese

3H8H 09: 34

o =
& @r

O X/ EH

8) Then open the Fcitx5 configuration program
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m n
i

9) Then choose to use Pinyin input method

EE & Fitxs-configqt

Fcitx i & - o x

BNE | 2EEE | WmEkt
LEmNE: AEBANE:
7348: | Default 4] |= 2

#BiE-HEF (8 @B -EE (NEL) -FE (EX) &
B - MENE- R (B2, 28, Macintosh)
B -EENE-RE (B, =6, EF)
B -EFRZE-EMZE (UnicodeExpert)
B -E2RZE

w2
/ §1% - ;NiE - Hanyu Pinyin (with AltGr dead keys)
BE-NE

?
. ~

2. Then click here Bty (hE)
L

E%E - . .
wgz® 1. First select the pinyin
T input method

B,

el
HESE -

EERRRETR V| RETHFIES(S)
EMEANERAERERS. ERIEENRETRE - HE5SAHEE 1L

HEERAD) : X %0 || &

10) The interface after selecting is shown below, then click OK
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config-qt
Feitx B0 ®

BWAE | 2mET M0ER

HAmAE: AEEAE:

5148 | Default
BF-DEEE-=E (0E, WALNS)
B - (Ek) -RE (Ek)
WE - MEME- 28 (SF, ®E, Macintosh)
B8 -HEHE- %8 (22, =5, BF)
#BE-ET=E-ETR=E (UnicodeExpert)
8- BmEiE

4% - {118 - Hanyu Pinyin (with AltGr dead keys)
2 - N8

WthF (PE)

BB
agEEm
EHE
L)
Tug
-
B
&
HEEE

ERRGEEER v RETURES(S)
E-TEAEEAFRENE. SRIEESERUNR - SESAMERE L

TEER HERRIAD) W EZA(A) % %@ || PdREO

11) Then we can open the Chinese input method of Geany test, and the way to open is

shown in the figure below

12) After opening Geany, the default is an English input method. We can switch into
Chinese input method through the Ctrl+Space shortcut keys, and then we can enter
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Chinese

F BB - Geany

XfFF) WWE BER((s) =BV X&) WEP) Eri(E IRM #ENH)

£9:39:38: EF Geany 1.38
B0:30:38: WEM"=8E EIH

B LF BB UTFe Xf
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5. Orange Pi OS Arch system use instructions

5. 1. Orange Pi OS Arch system adaptation situation

Function OPi OS Arch Gnome | OPi OS Arch Xfce (To be
released)
HDMI TX1 video OK OK
HDMI TX1 Audio OK OK
HDMI TX2 video OK OK
HDMI TX2 Audio OK OK
HDMI RX video OK OK
HDMI RX Audio OK OK
USB2.0X2 OK OK
USB3.0X2 OK OK
2.5G PCle network OK OK
port X2
2.5G PCle network OK OK
portlight
Debug serial port OK OK
RTC chip OK OK
FAN Fan interface OK OK
eMMC Extension OK OK
ports
AP6275P-WIFI OK OK
AP6275P-BT OK OK
AX200-WIFI OK OK
AX200-BT OK OK
AX210-WIFI OK OK
AX210-BT OK OK
RTL8852BE-WIFI OK OK
RTL8852BE-BT OK OK
MaskROM button OK OK
Type-C to USB3.0 OK OK
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Type-C DP video OK OK
Type-C DP Audio OK OK
Switch button OK OK
Infrared function OK OK
Three -color LED light OK OK
Board MIC OK OK
Headphones play OK OK
Headset recording OK OK
SPK trumpet OK OK
40PIN GPIO OK OK
40PIN 12C OK OK
40PIN SPI OK OK
40PIN UART OK OK
40PIN CAN OK OK
40PIN PWM OK OK
TF card startup OK OK
SPI+NVME start up OK OK
OV13850 Camera OK OK
OV13855 Camera OK OK
GPU OK OK
VPU OK OK
NPU NO NO
REBOOT Command OK OK
restart
Poweroff Command OK OK
shutdown
MIPI LCD show OK OK
MIPI LCD touch OK OK
Watch Dog Test OK OK
Chromium Hard NO NO
solution video
MPV Hard solution OK OK
video
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5.2. How to use the M.2 E-Key PCIE WIFI6+Bluetooth module

1) First of all, you need to buy a PCIE WIFI6+Bluetooth module

SN model Physical picture Supportive OS
1 AX200 : 7’37'-:1 Debian
(PCIE+USB Port) | JEs + = Ubuntu
OpenWRT
OPi OS Arch
2 AX210 1 101 Debian
(PCIE+USB Port) szt 28 Ubuntu
= wﬁz OpenWRT
OPi OS Arch
3 RTLS8852BE Debian
(PCIE+USB Port) Ubuntu
WIFI MAC:E075264CA63D
s g Android12
s OPi OS Arch
j Imen ——— OPi OS Droid
-1 L g e i)

Pay attention to RTL8852BE, please do not buy the module shown in the figure

below, there will be problems after testing.

Realtek module: RTL8852BE

AW-XB547NF REV01 bl
[ |

WF MAC: 141333063EUX
CT#: GPJPOIMATS5AJ

HP P/IN:M91127-002
b SPS#:M91238-005
* SA#:M91128-001
Product of China
v
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2) Then insert the WiFi module into the M.2 E-Key interface of the development board

and fix it

3) If everything is normal after the system starts, use the following command to see the
WIFI device nodea

[orangepi@orangepi ~|$ ip a

4: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc noqueue
state UP group default glen 1000
link/ether 38:7a:0e:€3:80:05 brd ff:ff: ff: ff: {f:{f
inet 192.168.1.237/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid It 42938sec preferred Ift 42938sec
inet6 fe80::a098:5942:16e:e817/64 scope link noprefixroute

valid _Ift forever preferred Ift forever

4) The steps connected to the wifi are shown below:

a. First click the area in the upper right corner of the desktop

b. Then choose Wi-Fi
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O Wired ¥ Wi-Fi
% Bluetooth € Night Light

D Dark Mode o Alrplans Mode

c. Then select the WIFI you want to connect

4A198 1539

R R I B

Authentication required

ired to

llll"ll'l!lll-lll!l.ll-l!!ll o

Cancel Connect

e. Then enter the following interface to see the wifi connection
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4A198 15:40 O 4 o

¥ WiFi

W, xunlong_orangepi_5G «

W, HIWIFi_XL

All Metworks

5) Example of Bluetooth use:
a. First click the area in the upper right corner of the desktop

b. Then open the settings
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] Wired ¥ xunlong_or... =&

$ Bluetooth C Night Light

@ Dark Mode & Airplane Mode

Then select Bluetooth in the settings, and make sure that the switch button in the

upper right corner of the Bluetooth is opened

Q Settings : Bluetooth o x
‘ ¥ Wi-Fi
| & Network
® Bluetooth Devices o
EDIFIER Lolli Pods Plus Not Set Up
@ Appearance
%5 Notifications Greenfit Watch D 0SDB Not Set Up
Q  Search EFEIRedmidM Not Set Up
IO Multitasking
Greenfit Watch D 3FFC Not Set Up
88 Applications >
Greenfit Watch D 9D60 Not Set Up
® Privacy Ed
Greenfit Watch D 8682 Not Set Up
@ Online Accounts
«% Sharing OPPO K95 5G Not Set Up
O Sound Xiaomi 125 Pro Not Set Up
B S8

Then choose the Bluetooth device you want to configure the right, such as

pairing with Android phones
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Q Settings : Bluetooth &€ -
¥ Wi-Fi jepi” and available for Bluetooth file transfers. Transferred files are
s folder

& Network
® Bluetooth Devices o

EDIFIER Lolli Pods Plus Not Set Up
@ Appearance
®3 Notifications Greenfit Watch D 05DB Not Set Up
Q Search ETFIRedmiR R Not Set Up
101 Multitasking

Greenfit Watch D 3FFC Not Set Up

88 Applications +
Greenfit Watch D 9D60 Not Set Up
@ Privacy Ed
Greenfit Watch D 86 Not Set Up
@ Online Accounts
& Sharing OPPO K9s Not Set Up
1) Sound | Xiaomi 125 Pro Not Set Upl
o, B |

e. Then click Confirm, the mobile phone also needs to confirm the pairing

[ [eonm ]

Please confirm that the following PIN matches the one
displayed on "Xiaomi 125 Pro".

451283

Cancel Confirm Bluetooth PIN

f.  The display of the Bluetooth and Android phone is shown below:

I
Q Settings H Bluetooth &€ -
¥ Wi-Fi
Devices o

+ Metwork

EDIFIER Lolli Pods Plus Mot Set Up
B Bluetooth

Greenfit Watch D 05DB Mot Set Up
B Appearance
%5 Notifications BTHIRedmif Mot Set Up
Q Ssearch Greenfit Watch D 3FFC Mot Set Up
IO Multitasking

OPPOKSs 56 Mot SetUp
BE Applications >

Xjaomi 125 Pro Connected
® Privacy >

Greenfit Watch D 9060 Not Set Up
@ Online Accounts
& Sharing Greenfit Watch D 0168 Not Set Up
# Sound LYWSDO3MMC Mot Set Up

- -

g. Then click the paired Bluetooth device to pop up the operating interface shown
in the figure below
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Connection a
Palred  Yes
Type Phone
Address  44T14T.09:4F.64

Send Files...

h. Click Send Files...you can send a file to the phone

P—
Caneat - B2

oner () .
Wt e
B G [ I Image 0416
s loady | ™ SCTeensholfrom 2023.04-210416  Pictures/Screenshors Q420K8 Image 046
= L 202304210413 95524 mage 041

® Pictwres

- Videos

i. The schematic diagram of the Bluetooth sent pictures to the phone is shown

below:
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Cancel Bluetooth File Transfer Retry

From: jhome/orangepi/Pictures/Sereenshots.
i

-04-2104-16-27.png

Yes
Type  Phane
ddress  44:T1:47:09:4F:64

5.3. Howto use 10.1 inch MIPI LCD screen

5.3. 1. 10.1 -inch MIPI screen assembly method
1) First prepare the required accessories

a. 10.1 -inch MIPI LCD display+touch screen (common to OPI5/OPI5B)

b. Screen divert+31pin to 40pin exhaust
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v 4
) &

c. 30pin mipi line

A \

d. 12pin touch screen line

2) According to the figure below, the 12PIN touch screen row, 31PIN to 40Pin line, and
30Pin MIPI cables get on the screen dial board. Pay attention to the blue insulation of

the touch screen row line face to down. If an error is connected, it will cause no display

or unable to touch

3) Place the connected rotor connected to the puzzle on the MIPI LCD screen according

to the figure below, and connect the MIPI LCD screen and the rotary board through
31PIN to 40Pin row
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4) Then connect the touch screen and the rotor board through the 12PIN touch screen

line, pay attention to the orientation of the insulating surface

5) Finally connect to the LCD interface of the development board through the 30PIN
MIPI duct.
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Note that the touch interface below is not used for the LCD MIPI screen. It is

currently a spare interface and cannot be used.

PR As B9 e e

"
.

5. 3. 2. How to open 10.1 -inch MIPI LCD screen configuration
1) The position of the interface of the MIPI LCD screen on the development board is

shown in the figure below

2) OPi OS Arch image default is not to open the mipi lcd screen configuration. If you
need to use the mipi lcd screen, you need to open it manually. The method of opening the
mipi lcd configuration is shown below:

a. First add the following configuration in/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSplus-lcd.dtbo #The configuration that
needs to be added

b. Then restart the OPi OS Arch system
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3) After restarting, you can see the display of the LCD screen as shown below (default

vertical screen):

5. 3. 3. Method of rotating display and touch direction
1) First click the area in the upper right corner of the desktop

o] -] & @

2) Then open the settings

« L ] >
3 L]

I Wired 3 % wnbngor.. »
% Bluetooth C Night Light

© DarkMode + Alrplane Mode

3) Then choose Displays
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qQ Settings H Displays =
0 Multitasking

Orientation Landscape ~
88 Applications 3

Resolution 1920 = 1080 (16:9) -
® Privacy 3>
@ Online Accounts Refresh Rate BO.O0Hz »
«5 Sharing Scale m | 200%
4 Sound

Night Light off 3
© Power

I B Displays

@ Mouse & Touchpad
B Keyboard
& Printers
B Remavable Media

& Color

4) Then select the direction you want to rotate in the Orientation of Displays
P <
Q

Settings H Displays. x

D Multitasking
Orientation Landscape ~

Applications L

Resolution . landscape v/

@ Privacy > Portrait Right

Online Accounts Refresh Rate

]

Portrait Left

=5 Sharing Scale Landscape (flipped)

=

Sound
Night Light off %
O Power
& Displays
@ Mouse & Touchpad
B Keyboard

& Printers

B Removable Media

& Color

5) Then choose Apply
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| Q Settings H Cancel Apply Changes? |

101 Multitasking

Orlentation Portrait Right -
88 Applications >

Resolution
® Privacy >
@ Online Accounts Refresh Rate
=% Sharing Scale
) Sound

Night Light
© Power
&) Displays

@ Mouse & Touchpad
B Keyboard
B Printers

B Removable Media

& Color

—

6) Then you can see that the screen has been rotated. At this time, you need to choose

Keep Changes to determine the rotation

Keep these display settings?

Settings changes will revert in 19 seconds

Revert Settings Keep Changes

7) The display of the LCD screen after 90 degrees is shown below:

8) The touch function of the OPi OS Arch system LCD screen will rotate with the
rotation of the display direction without other settings.
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5.4. 0V13850 and OV13855 MIPI test methods for testing

At present, the development board supports two MIPI cameras, OV13850 and
OV13855. The specific pictures are shown below:
a. OV13850 camera of 13 million MIPI interface

~

b. 13 million MIPI interface OV13855 camera

The rotary board used by OV13850 and OV13855 cameras is the same as the FPC
cable, but the two cameras are different from the position on the rotary board. The FPC
lines are shown in the figure below. Please note that the FPC line is directed. It is marked
that the TO MB must be inserted into the camera interface of the development board. It is
marked that the end of TO CAMERA needs to be inserted on the camera transfer board.

- e ——

There are a total of 3 cameras on the camera to connect to the board, which can only
be used at the same time, as shown in the figure below, of which:

a. No. 1 interface is connected to the OV13850 camera

b. No. 2 interface connected OV13855 camera

c. No. 3 interface is not used, just ignore it.
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Orange Pi 5 Plus development board has a total of 1 camera interface, which is

shown below:

The method of the camera inserted

below:

After connecting the camera to the development board, we can use the following
method to test the next camera:

a. First add the following configuration in /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSplus-ov13850.dtbo

The red font demonstrates the configuration of the camera interface ov13850. The
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other configurations are shown in the table below, and the corresponding DTBO
configuration can be added behind FDTOVERLAYS.,

Camera Dtbo configuration
connect ov13850 /dtbs/rockchip/overlay/rk3588-opiSplus-ov13850.dtbo
connect ov13855 /dtbs/rockchip/overlay/rk3588-opiSplus-ov13855.dtbo

b. Then restart the OPi OS Arch system

c. Then open a terminal in the desktop system and run the script below

orangepi@orangepi:~$ test_camera.sh

d. Then you can see the preview of the camera

5.5. Setthe Chinese environment and the method of

installing the Chinese input method

1) First click the area in the upper right corner of the desktop
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2) Then open the settings

£ Wired ¥ Wi-A

£ Bluetooth L Night Light

0 Dark Mode - Airplane Mode

3) Then find the Region & Language option

Q Settings H Region & Language x
© Power
) Displays
P Mouse & Touchpad Aome Aot
Language
B Keyboard i
=

Printers Formats
B Removable Media

o Color

B Region & Language

W Accessibility

Users

| 1]

fr Default Applications
@

Date & Time

About

4) Then choose Language
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P

Settings i Region & Language x

Power The language setting is used for interface Lext and web pages. Formats are used for
numbers, dates, and currencies.

Displays

Mouse & Touchpad 2L

Language

Keyboard English

Printers Formats

Inited] States

Removable Media

$ = 49 O e F ©

Color

B Region & Language
¥ Accessibility

2 Users

¥ Default Applications

@ Date& Time

B About

—— ot

5) Then select Chinese

et seeannguee([EIEH)

English United States

iE v Wl!ll

6) then click Select

435



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

English

niE v

7) Then click Logout... log in to the system, and then log in to the system

Q Settings H Region & Language x
O Power
Bl Displays The lanquage setting is used for interface text and web pages. Formats are used foy

numbers, dates, and currencies.

® Mouse & Touchpad

B Keyboard Your Account
Language

@ Printers Engleh

8 Removable Media Formats
Irited States

& Color

B Region & Language

H Accessibility

& Users

oy Default Applications

@ Date & Time

B About

8) Then you can see that the desktop is displayed as Chinese
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9) Then install feitx-im and feitx-configtool

[orangepi@orangepi ~]$ sudo pacman -S fcitx-im fcitx-configtool
:: There are 3 members in the group fcitx-im:
:: Software warehouse Community

1) fcitx  2) feitx-qtS  3) feitx-qt6

Enter a selection (default = all selected): 1

10) Then open the Fcitx configuration program
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11) Then add Google Pinyin input method

wAZER L
WAZ 2EEE MW 0B

HEE - EE (ER) 5

0= AR DIRERE, BN SR EEWE NG - FSEREE - (0,
+ = 1 + o @

I Google #HE JRAH () |
= X i

HEF 18 (FE)

nEHE iE ()

[vEt-FaT k1

y—— a |
HH(C) Wikio) '

OE—MMALHNFRERS, ANCETHRATRE - FOSHHES — .
DERRTO J

12) Then we can open a terminal test in the Chinese input method. After opening the

terminal, if the English input method is still in English, we can switch to the Chinese
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input method through the Ctrl+Space shortcut keys, and then you can enter Chinese

@am

5.6. HDMI IN test method

1) The position of the development board HDMI In interface is shown below:

2) First use the HDMI to HDMI line shown below to output the HDMI output of other
devices to the HDMI In interface of the development board

3) The OPi OS Arch system HDMI in function is closed by default, and the opening
method is shown below:
a. First add the following configuration in /boot/extlinux/extlinux.conf

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
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LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-hdmirx.dtbo  #The configuration|
that needs to be added

b. Then restart the OPi OS Arch system

4) After restarting into the system, open a terminal on the desktop, and then run the
test_hdmiin.sh script

[orangepi@orangepi ~]$ test hdmiin.sh

5) Then you can see the input screen of the HDMI in (the HDMI in in the figure below
shows the screen of the OPI5 development board HDMI output, and it is playing a video
at this time). test hdmiin.sh script defaults to the audio entered by HDMI in to the
HDMI TX1, HDMI TX2 and ES8388 (representing speakers or headphones) of the

development board.

6) In addition to testing HDMI IN using test_hdmiin.sh, we can also use Qt V4L2 test
Utility to test HDMI in video (this method cannot test audio at present). The detailed
steps are shown below:

a. Enter the application list first
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c. Then make sure Qt V4L2 test Utility recognizes the HDMI In device

V4L2 Test Bench x

File Capture Help

=N - B e

General Settings | Digital Video Controls

General Information

Device fdevjvideoO (wrapped) I Driver rk_hdmirx I

Card rk_hdmirx Bus fdee0000. hdmirk-controller

Input Settings

Input hdmirx

d. Then click the location shown in the figure below to see the video entered by
HDMI In
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V4L2 Test Bench ®

File Capture Help

ERALE Ik

GeneralWettings  Digital Video Controls

General

Device [devjvideoO (wrapped) Driver rk_hdmirx

Card rk_hdmirx Bus fdee0000.hdmirk-controller

Input Settings

Input | hdimine v

Refresh Tuner Status |+ (0%)

Format Settings

Capture Image Formats IN'VIAi (_Y.‘CbCr_dl_:hﬂ --_ Field | .h.lnne -

Colorspace !;Mtodemr. | Transfer Function fﬁuto-deter.t -

Y'CbCr/HSV Encoding | Autodetect - | Quantization | Autodetect .

Video Aspect Ratio | Source Width and Height = Pixel Aspect Ratio | Autodetect -
Streaming Method I Memory mapped O~ MNumber of Buffers |4 -:

Use Record Priority

e. The video window entered by HDMI In is shown below:

File Capture Help
IO T B

GeneraiSettings | Digital Video Cantrols

General Information

Device Idevlvideod (wrapped)
Card rk_hdmirx
Input Settings

Format Settings

Capture Image Formats

Colorspace Autodetect

Y'CbCriHSV Encoding | Autodetect

Video AspectRatio | Source Width and Height
Streaming Method

Use Record Priority

Frame: 776 Fps: 58.07 Scale Factors: 0.69x0.69 SeqNr: 775 |

5.7. How to install wiringOP

Note that Wiringop has been pre -installed in the OPI OS Arch image released
by Orange PI. Unless Wiringop's code is updated, it is not necessary to re -download
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and compile and install it,just use it directly.

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

the output below, it means that wiringOP is pre -installed and can be used normally

[orangepi@orangepi ~]$ gpilo readall
PI5 PLUS +---
Physical

GPIO1_A1
GPIO1_A0O
GPIO3 A1l
GND
GPIO1_B@ GPIO3_B5
3.3V GPIO3_B6
SPIO_TXD GND
SPIO_RXD GPIO1_A2
SPIO_CLK SPIO_CSO
GND SPIO_CS1
GPIO1_B7 GPIO1_B6
GPIO1 D7 GND
GPIO3_A@ GPIO1_A3
GPIO3_C2 GND
GPIO3_A2 GPIO3_A5
GPIO3 C1
GPIO3_A3

Physical
PI5 PLUS

[orangepi@orangepi ~]15 I

wiringOP is currently adapted to set the GPIO port input output, set the GP1O
port output high and low level, and set the function of pulling and down resistance.

It is impossible to use functions like hardware PWM.,

1) Download the code of wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy git

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

Note that Orange Pi S Plus needs to download the code of the wiringOP next branch, please
don't miss the parameter of -b next.

If you have a problem with the download code from github, you can download the source
code compression package of wiringOp.tar.gz in the official tools of the Orange Pi 5 Plus data

download page

E wiringQP-Python source code compression package

IE wiringOP source code comprassion package
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2) Compile and install wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy make gce
[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

[orangepi@orangepi ~]$ gpilo readall
---+ PI5 PLUS +---
Physical | V

GPIO1_A1
GPIO1_AO
GPIO1_A4 GPIO3_A1l
GPIO1_A7 GND
GPIO1_BO GPIO3_B5
3.3V 0 GPIO3_B6
SPIO_TXD GND
SPIO_RXD GPIO1_A2
SPIO_CLK SPIO_CSO
GND SPIO_CS1
GPIO1_B7 GPIO1_B6
GPIO1_D7 GND
GPIO3_A® GPIO1_A3
GPIO3_C2 GND
GPIO3_A2 GPIO3_AS5
GPIO3_C1 GPIO03_A4
GPIO3_A3

Physical
PI5 PLUS +---

[orangepi@orangepil ~]$ I

5. 8. 40 PIN interface GPIO, I12C, UART, SPI, CAN and PWM test

Note that if you need to set FDT Overlays to open multiple configurations at the same time, please use a

space to write in a line like the red font configuration below.

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb
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FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2c1-m2.dtbo /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo

5.8. 1. 40 PIN GPIO port test

1) A total of 28 GPIO ports can be used in the development board 40 PIN. Below is No.
7 pins -corresponding to GPIO1_ D6 -corresponding WPI serial number 2 -as an example
to demonstrate how to set the high and low level of the GPIO port

[orangepi@orangepi ~]$ gpio readall
---+ PI5 PLUS +---
V | Physical | V

PWM14
LND
GPIO1_A4

GPIO1_A1 |
GPIO1_A® |
GPI0O3_A1 |

+
I
+
|
|
I
I
|
I

I
+
I
I
I
|
I
I

2) First set the GPIO port as the output mode. The third parameter needs to enter the
serial number of the wpi corresponding to the pins

[orangepi@orangepi ~]$ gpio mode 2 out

3) Then set the GPIO port output low level. After setting, you can use the value of the

voltage of the pins with a multimeter. If it is 0V, it means that the low -power flat is set

[orangepi@orangepi ~|$ gpio write 2 0

4) Then set the GPIO port output high level. After setting, you can use the value of the
voltage of the pins with a multimeter. If it is 3.3V, it means that the high -power flat is set

to be successful

[orangepi@orangepi ~]$ gpio write 2 1

1) The setting method of other pins is similar. Just modify the serial number of the wpi
serial number as the corresponding serial number.

9. 8. 2. 40 PIN GPIO Port -to -Plattering resistance setting method

1) Below the No. 7 pin — corresponding to GPIO1 D6 -corresponding WPI serial

number 2 -to demonstrate how to set up and down pull -down resistance of the GPIO port
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[orangepi@orangepi ~]$ gpio readall
---4 PIS PLUS #---
V | Physical | V

PWM14
GNL
GPI01_A4

GPIO1_A1 |
GPIO1_A® |
GPIO3_A1 |

+
I
&
|
|
I
I
|
I

I
A
I
|
I
|
I
I

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

needs to enter the serial number of the wpi corresponding to the pins

[orangepi@orangepi ~]$ gpio mode 2 in

3) After the setting is set to input mode, execute the following command to set the GPIO
port as the pull -down mode

[orangepi@orangepi ~]$ 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 drawing mode is successful

[orangepi@orangepi ~]$ gpio read 2
1

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

[orangepi@orangepi ~]$ gpio mode 2 down

6) Then enter the command below to read the level of the GPIO port. If the level is 0, it
means that the drop -down mode is set successfully

[orangepi@orangepi ~]$ gpio read 2
0

5.8.3. 40 PIN SPI test

1) As can be seen from the figure below, the SPI available for Orange Pi 5 Plus is SPI0
and SPI4
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G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO_(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4 TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 24 GPIO1 B4 SPI0_CSO_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins corresponding to SPIO and SPI4 are shown in the table below.
SPI4 M1 and SPI4 M2 can only be used at the same time, and they cannot be used at the
same time. They are the same SPI4, but they are just getting different pins. Please don't
think that they are two different SPI bus.

SPI0_M2 to 40pin SPI4_M1 to 40pin SPI4_M2 to 40pin
MOSI No. 19 pins No. 12 pins No. 8 pins
MISO No. 21 pins No. 31 pins No. 10 pins
CLK No. 23 pins No. 35 pins No. 22 pins
CS0 No. 24 pins No. 40 pins No. 31 pins
CS1 No. 26 pins No. 38 pins None

3) In the Linux system, the SPI in 40 PIN is closed by default, and it needs to be opened
manually to use. The detailed steps are shown below:

a. First add the following configuration to the /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-spi0-m2-cs0-cs1-spidev.dtbo

The red font demonstrated the configuration of opening the SP10-M2 and using the
CS0 and CS1 pin. The other configurations are shown in the table below, and the
corresponding dtbo configuration can be added to FDTOVERLAYS

SPI bus dtbo configuration
SPI0_M2-cs0 /dtbs/rockchip/overlay/rk3588-spi0-m2-cs0-spidev.dtbo
SPI0_M2-csl /dtbs/rockchip/overlay/rk3588-spi0-m2-cs1-spidev.dtbo
SPI0_M2-cs0-cs1 /dtbs/rockchip/overlay/rk3588-spi0-m2-cs0-cs1-spidev.dtbo
SPI4 M1-cs0 /dtbs/rockchip/overlay/rk3588-spi4-m1-cs0-spidev.dtbo
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SPI4 _M1-csl /dtbs/rockchip/overlay/rk3588-spi4-m1-cs1-spidev.dtbo
SPI4 M1-cs0-cs1 /dtbs/rockchip/overlay/rk3588-spi4-m1-cs0-cs1-spidev.dtbo
SPI4 _M2-cs0 /dtbs/rockchip/overlay/rk3588-spi4-m2-csQ-spidev.dtbo

b. Then restart the OPi OS Arch system

4) After the restart, enter the system first to check whether there is a spidevx.x device
node in the Linux system. If it exists, it means that the SPI has been set and can be used

directly

[orangepi@orangepi ~]$ s /dev/spidev*
dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0 /dev/spidev4.1

The above is the result displayed after opening the spi0-m2-cs0-cs1-spidev and
spi4-m1-csQ-cs1-spidev

5) Then do not connect the SPI0 or SPI4 MOSI and MISO pins, and run the output result
of the spidev teest as shown below. You can see that the data of TX and RX are

inconsistent

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.0

Or

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev(.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

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

6) Then the output of spidev_test, which is then connected to SPI0 or SPI4 MOSI and
MISO, is as follows. You can see that the sending and receiving data can be seen,

indicating that the SPI loop test is normal

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.0
Or
[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev0.0
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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

0. 8. 4. 40 pin 12C test

1) From the table below, the I2C available for Orange Pi 5 Plus is [12C2, [2C4, 12C5, and
12C8. There are four groups of 12C bus

G SR G GPIO GPIOFS | SIBIFFS [ SIMFS| GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The corresponding pins corresponding to the 4 group I2C bus are shown below.
[2C2 MO and 12C2_M4 can only be used at the same time, and they cannot be used at the
same time. They are the same 12C2, but they only receive different pins. Please don't
think that they are two different 12C2 bus

I12C bus SDA to 40pin

SCL to 40pin

12C2_M0

No. 3 pin

No. 5 pin

12C2_M4

No. 10 pin

No. 8 pin

12C4_M3

No. 22 pin

No. 32 pin

12C5_M3

No. 27 pin

No. 28 pin

12C8_M2

No. 29 pin

No. 7 pin

3) In the Linux system, the I2C bus in 40 PIN is closed by default, and it needs to be

opened manually to use. The detailed steps are shown below:

a. First add the following configuration in /boot/extlinux/extlinux.conf.

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi
LINUX /Image
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FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2¢2-m0.dtbo

The red font on the above demonstrates the configuration of the i2¢2-m0. The other
configurations are shown in the table below, and the corresponding dtbo configuration
can be added behind FDTOVERLAYS

12C bus dtbo configuration
12C2_M0 /dtbs/rockchip/overlay/rk3588-i2¢2-m0.dtbo
12C2_M4 /dtbs/rockchip/overlay/rk3588-i2c2-m4.dtbo
12C4 M3 /dtbs/rockchip/overlay/rk3588-i2c4-m3.dtbo
12C5 M3 /dtbs/rockchip/overlay/rk3588-i2¢5-m3.dtbo
12C8_M2 /dtbs/rockchip/overlay/rk3588-i2¢8-m2.dtbo

b. Then restart the OPi OS Arch system

4) After starting the linux system, first confirm that there is a device node that needs to

be used under the/dev

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

5) Then connect a 12C device on the 12C pin corresponding to the 40 PIN interface

6) Then use the i2edetect -y command to detect the address of the connected i2¢ device,

which means that the i2c can be used normally

[orangepi@orangepi ~]$ sudo pacman -S i2c-tools #First of all, 12C tools
[orangepi@orangepi ~]$ sudo i2cdetect -y 2 #12¢2 test command
[orangepi@orangepi ~]$ sudo i2cdetect -y 4 #12c4 test command
[orangepi@orangepi ~]$ sudo i2cdetect -y 5 #12¢5 test command
[orangepi@orangepi ~]$ sudo i2cdetect -y 8 #12¢8 test command

5.8.5. 40 Pin's UART test

1) As can be seen from the table below, the UART available for Orange Pi 5 Plus is
UARTI1, UART3, UART4, UART6, UART7, and UARTS. There are 6 sets of UART bus
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G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANO_TX_MO PWMO MO (fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1 RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSI.M1 | PWM11.IR_MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3 B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UARTL CTSN_M1 1268 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 % 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) In the Linux system, the UART in 40 pin is closed by default, and it needs to be
opened manually to use. The detailed steps are shown below:

a. First add the following configuration to the/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-uartl-m1.dtbho

The red font demonstrates the configuration of the wuartl-ml. The other
configurations are shown in the table below, and the corresponding dtbo configuration
can be added behind FDTOVERLAYS

UART bus dtbo configuration
UART1_M1 /dtbs/rockchip/overlay/rk3588-uartl-m1.dtbo
UART3 M1 /dtbs/rockchip/overlay/rk3588-uart3-m1.dtbo
UART4_M2 /dtbs/rockchip/overlay/rk3588-uart4-m2.dtbo
UART6 M1 /dtbs/rockchip/overlay/rk3588-uart6-m1.dtbo
UART7_M2 /dtbs/rockchip/overlay/rk3588-uart7-m2.dtbo
UARTS8 M1 /dtbs/rockchip/overlay/rk3588-uart8-m1.dtbo

b. Then restart the OPI OS Arch system

3) After entering the Linux system, first confirm whether there is a device node
corresponding to UART under the/dev

[orangepi@orangepi ~]$ Is /dev/ttyS*

4) Then start testing the UART interface, and first use the RX and TX pins of the UART
interface to be tested by DuPont
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UART bus RX to 40pin TX to 40pin
UART1_M1 No. 27 pin No. 28 pin
UART3 M1 No. 18 pin No. 16 pin
UART4_M2 No. 19 pin No. 23 pin
UART6_M1 No. 10 pin No. 8 pin
UART7_M2 No. 24 pin No. 26 pin
UARTS8_M1 No. 40 pin No. 35 pin

5) Use the gpio serial command to test the loop function of the serial port as shown
below. If you can see the printed below, it means that the serial port communication is
normal (TTYSX needs to be replaced with a node name corresponding to UART, please
do not copy it)

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttySX

[sudo] password for orangepi: #Enter the password here

Out: 0: > 0
Out: 1. > 1
Out: 2: > 2
Out: 3. > 3
Out: 4. > 4
Out: 5. > 5°C

5.8.6. PWM test method

1) From the table below, the PWMs available for Orange Pi 5 Plus include PWMO,
PWMI1, PWMI11, PWMI12, PWM13, and PWM 14 a total of six PWM

SRTE SRTE SERhE GPIO GPIOFS | SIS [SIMFS| GPIORFS GPIO SERTHE ERhHE SR ERHE
33V 1 2 5V
CANO_RX_M0 PWM1 MO (d8b0010) 12C2 SDA MO GPIOO_CO 16 3 a4 5V
CANO_TX_MO PWMO_MO (d8b0000) 12C2 SCL MO GPIOO_B7 15 5 6 GND
UART1_RTSN_M1 12C8_SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 122 SCL_ M4 SPI4_MOSI_M2
GND 9 10 110 GPIO1 AQ UART6_RX_M1 12C2 SDA M4 SPI4_MISO_M2
GPIO1 A4 36 11 12 97 GPIO3 Al SPI4_MOSI. M1 | PWM11 IR MO _(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 BS UART3_TX ML CAN1_RX MO PWM12 MO _(febf0000)
33V 17 18 33 GPIO3_B6 UART3_RX_M1 CAN1 TX_MO PWM13 MO (febf0010)
UART4_RX_M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 3a GPIO1A2 | UART6RTSN.M1 | 124 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4_TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 a4 GPIO1 B4 SPI0_CS0_M2 UART7_RX M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5_SDA M3 GPIO1 B7 a7 27 28 46 GPIO1 B6 12C5_SCL_M3 UARTL TX M1
UARTL CTSN_M1 12C8 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_ MO (febe0020) SPI4_MISO_M1 GPIO3 AO 9% 31 32 35 GPIO1 A3 | UART6 CTSN.M1 | [2C4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK_M1 UARTS_TX_M1 GPIO3_A2 98 35 36 101 GPIO3_A5 | UARTS_CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UARTB RTSN.M1 | SPI4 CS1 M1
GND 39 40 %9 GPIO3 A3 UARTS_RX_M1 SPI4_CSO_M1

2) The corresponding pins of PWM in 40pin are shown below. PWMO MO and
PWMO M2, PWM1 MO and PWMI1 M2, PWM14 MO and PWM14 M2 can only be

used at the same time. They cannot be used at the same time. They are the same PWM,
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but they only get different pins. Please think that they are two different PWM bus

PWM bus Corresponding
40pin
PWMO0_MO No. S pin
PWMO0 M2 No. 22 pin
PWMI1_MO No. 3 pin
PWM1_M2 No. 32 pin
PWMI11_MO No. 12 pin
PWM12_M0 No. 14 pin
PWM13_M0 No. 16 pin
PWM14 M0 No. 33 pin
PWM14_M2 No. 7 pin

3) In the Linux system, the PWM in 40 PIN is closed by default, and it needs to be
opened manually to use. The detailed steps are shown below:

a. First add the following configuration to the/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-pwm0-m0.dtbo

The red font demonstrates the configuration of the pwmO0-m0. The other
configurations are shown in the table below, and the corresponding dtbo configuration
can be added behind FDTOVERLAYS

PWM bus Dtbo configuration
PWMO0_MO /dtbs/rockchip/overlay/rk3588-pwm0-m0.dtbo
PWMO0_M2 /dtbs/rockchip/overlay/rk3588-pwm0-m2.dtbo
PWM1_MO /dtbs/rockchip/overlay/rk3588-pwm1-m0.dtbo
PWM1_M2 /dtbs/rockchip/overlay/rk3588-pwm1-m2.dtbo
PWMI11_M0O /dtbs/rockchip/overlay/rk3588-pwm11-m0.dtbo
PWM12 M0 /dtbs/rockchip/overlay/rk3588-pwm12-m0.dtbo
PWM13 M0 /dtbs/rockchip/overlay/rk3588-pwm13-m0.dtbo
PWM14 M0 /dtbs/rockchip/overlay/rk3588-pwm14-m0.dtbo
PWM14 M2 /dtbs/rockchip/overlay/rk3588-pwm14-m2.dtbo
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b. Then restart the OPi OS Arch system

4) After opening a pwm,In the/sys/class/pwm/, there will be an additional pwmchipX (x
is a specific number). For example, after opening PWM14,viewing/sys/class/pwm/down

Pwmchipx will change from two to three.

[orangepi@orangepi ~]$ Is /sys/class/pwm/
pwmchip0 pwmchipl pwmchip2

5) Which pwmchip corresponds to pwm14 above? Let's first check out the output of Is

/sys/class/pwm/ -1 command, as shown below:

[orangepi@orangepi ~]$ ls /sys/class/pwm/ -lh
total ©
lrwxrwxrwx 1 root root ® 5822H 19:50 -> ../[../devices/platform/fd8bo020.pwm/pwm/pwmchip®

lrwxrwxrwx 1 root root 0 5H22H 19:50 -> ../..[/devices/platform/fd8b0030.pwm/pwm/pwmchipl
Lrwxrwxrwx 1 root root @ 5H22H 19:50 -> ../../devices/platform/febf0020.pwm/pwm/pwmchip2
[orangepi@orangepi ~]$ I

6) Then from the table below, the base address of the PWM14 register is FEBF0020, and
then look at the output of the Is /sys/class/pwm/ -1 command. You can see that the link in
PWMCHIP2 is connected to Febf0020.PWM, so the PWMI14 corresponds to

PWMCHIP2

A& EE& EHhEE GPIO GPIOFS |SIHES

3.3V 1

CANO_RX_MO PWM1 MO (d8b0010) 12C2 SDA MO GPIO0_CO 16 3

CANO_TX_MO PWMO_MO_(fd8b0000) [2C2_SCL MO GPIO0_B7 15 5

UART1 RTSN_M1 12C8 SCL_ M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7

GND g

GPIO1 A4 36 11

GPIO1_AT 39 13

GPIO1_BO 40 15

33V 17

UART4_RX_M2 SPID_MOSI_M2 GPIO1 B2 42 19

SPI0_MISO_M2 GPIO1 B1 41 21

UART4 TX_M2 SPI0_CLK_M2 GPIO1 B3 43 23

GND 25

PWM13 M2 (febf0010] UARTL RX M1 12C5 SDA M3 GPIO1 B7 47 27

UART1 CTSN_M1 12C8_SDA_M2 GPIO1 D7 63 29

PWM10_MO_(febe0020) SPI4_MISO_M1 GPIO3_AD 9% 31

I[Pwmia Mo (febfoo20) ||  GPIO3 c2 114 33

SPI4_CLK M1 UARTS TX M1 GPIO3 A2 98 35

GPIO3 C1 113 37

GND 39

7) Then use the following command to allow the PWM14 to output a 50Hz square wave

(please switch to the root user first, and then execute the following command)

’[root@orangepi ~]# echo 0 > /sys/class/pwm/pwmchip2/export
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[root@orangepi ~|# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
[root@orangepi ~|# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle

[root@orangepi ~|# echo 1 > /sys/class/pwm/pwmchip2/pwm0/enable

1.000ms

3.36v 19.00ms

50.00Hz _ 20.00ms
C _mm:— CH1/1.28V 5000122
S S N T S

8) The other pwm testing methods in the pwm14 demonstration above are similar.

5.8. 7. CAN's test method
5.8.7.1. How to open a can

1) As can be seen from the table below, the Canal bus available for Orange Pi 5 Plus is
CANO and CAN1

ERVE EATE RRME GPIO GPIOFS | SIMFE | 3IWAS| GPIOFS GPIO ERTE EATE A ERYE
33V 1 2 5V |
CANO_RX_MO PWM1 MO_[{d8b0010) 12C2 SDA MO GPI0O_CO 16 3 4 SV
CAND_TX M0 PWMO_MO_(fd8b0000) 12C2 SCL MO GPIOO_B7 15 5 3 GND |
UARTL RTSN_M1 12€8.SCL M2 PWM14 M2 (febf0020) [ GPIO1 D6 62 T 8 109 GPIO1 Al UART6_TX_M1 12c2scLmMs | SPI4_MOSI_ M2
GND 9 10 110 GPIO1 A0 | UARTG RXM1 | 12C2 SDAM4 | SPI4_MISO_ M2
GPIOL AL 36 11 12 a7 GPIO3 AL SPi4_MOSI M1 _| PWM11 IR MO _(febe0030)
GPIO1 AT ) 13 1 GND
GPIO1_BO 40 15 16 32 GPIO3 B5 |  UART3_TX M1 CANI RX MO| | PWM12 MO _[febf0000)
33v 17 18 33 GPIO3B6 | UART3RX M1 | |CANLTX MO| | PWM13 MO lfebf0010)
UART4_RX M2 SPI0_MOSI M2 GPIO1 B2 42 19 20 GND |
{SPIOMISO_M2_ GPOLE1 | 41 21 22 34 | GPOLA2 | UART6RTSN.M1 | 124 SOAMS | SPIACLKC M2 | PWMO_M2 _(£9B60000)
UARTA_TX M2 SPI0_CLK M2 GPIO1 B3 43 23 24 44 GPIOL B4 PI0_CS0 M2 UART7 RX M2_|
- - - GND_ i 25 26 a5 GPIO1_BS PI0_CS1 M2 | UARTZ.TX M2 |
PWM13 M2 (febf0010) UART1 RX M1 12C5 SDA M3 GPIO1 B7 a7 27 28 46 GPIOL B6 2C5 SCL M3 UARTLTX M1 |
UART1 CTSN_M1 12C8_SDA M2 GPIO1 D7 63 29 30 GND |
_PWMI0.MO_[febe0020) SPI4_MISO_M1 GPIO3_AD (3 T 32 35 GPIOLA3 | UARTG.CTSN.M1 | 12c4 sCL M3 P4 CS0 M2 PWM1 M2 _(fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 38 GND |
SPiA_CLK_M1 UARTB_TX M1 GPI03_A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1 |
GPIO3 C1 113 a7 38 100 GPIO3 A4 | UARTBRTSN M1 | SPI4 CSI M1 |
GND 39 40 %9 GPIO3.A3 |  UARTB RX M1 SPi4 CSO M1 |

2) In the Linux system, the Can in 40 PIN is closed by default and needs to be opened

manually to use. The detailed steps are shown below:
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a. First add the following configuration to the/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588-orangepi-5-plus.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-can0-m0.dtbo

The red font demonstrates the configuration of the can0-m0. The other
configurations are shown in the table below, and the corresponding dtbo configuration
can be added to FDTOVERLAYS

CAN bus Dtbo configuration
can(-mo0 /dtbs/rockchip/overlay/rk3588-can0-m0.dtbo
canl-m0 /dtbs/rockchip/overlay/rk3588-can1-m0.dtbo

b. Then restart the OPI OS Arch system

3) After entering the Linux system, using the sudo ifconfig -a command If you can see
the CAN device node, it means that the CAN has been opened correctly

[orangepi@orangepi ~]$ sudo pacman -Syy net-tools

[orangepi@orangepi ~]|$ sudo ifconfig -a

can0: flags=128<NOARP> mtu 16

unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns O frame 0

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 94

canl: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 95
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4) The pins corresponding to the Can0 and Canl are
CANO CAN1
TX Pin Corresponding to No. 5 Corresponding to No. 18

pin in 40pin pin in 40pin

RX Pin Corresponding to No. 3 Corresponding to No. 16

pin in 40pin pin in 40pin

5) Use Canalyst-II analyzer to test CAN receiving messages, please refer to the content

of the one-section of the Canalyst-II analyzer to test receive and send message
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6. Linux SDK——orangepi-build instructions

6. 1. Compilation system requirements

We can cross-compile the Linux image of the development board on the x64
computer, or compile the Linux image of the development board on the
Ubuntu22.04 system of the development board, please choose one according to your

preference.

If you use orangepi-build to compile the Linux image in the Ubuntu22.04 system
of the development board, please do a good job of cooling (especially when the SSD
starts). If the heat dissipation is not done well, it is prone to the error of file system

runaway.

6. 1. 1. Compile with the Ubuntu22.04 system of the development
board
1) The Linux SDK, namely orangepi-build, supports running on the Ubuntu 22.04 of
the development board (other systems have not been tested), so before downloading
orangepi-build, please first ensure that the Ubuntu version installed on the development
board is Ubuntu 22.04. The command to check the Ubuntu version installed on the
development board is as follows. If the Release field does not display 22.04, it means that
the current Ubuntu version does not meet the requirements. Please replace the system

before performing the following operations.

orangepi@orangepi:~$ Isb_release -a
INo LSB modules are available.
Distributor ID:  Ubuntu

Description: Ubuntu 22.04.1 LTS
Release: 22.04

Codename: jammy

2) Since the source codes such as the kernel and U-boot are stored on GitHub, it is
very important to ensure that the development board can download codes from
GitHub normally when compiling the image.

6. 1. 2. Compile with x64 Ubuntu22.04 computer

1) The Linux SDK, orangepi-build, supports running on computers with Ubuntu 22.04
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installed, so before downloading orangepi-build, please make sure that the Ubuntu
version installed on your computer is Ubuntu 22.04. The command to check the Ubuntu
version installed on the computer is as follows. If the Release field does not display 22.04,
it means that the current Ubuntu version does not meet the requirements. Please replace
the system before performing the following operations.

test@test:~$ Isb_release -a

INo LSB modules are available.

Distributor ID:  Ubuntu

Description: Ubuntu 22.04 LTS
Release: 22.04
Codename: jammy

2) If the computer is installed with Windows system and there is no computer with
Ubuntu 22.04 installed, you can consider using VirtualBox or VMware to install an
Ubuntu 22.04 virtual machine in the Windows system. But please be careful not to
compile orangepi-build on the WSL virtual machine, because orangepi-build has not been
tested in the WSL virtual machine, so it cannot be guaranteed that orangepi-build can be

used normally in WSL.

3) The download address of the installation image of Ubuntu 22.04 amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

or

https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

4) After installing Ubuntu 22.04 on the computer or virtual machine, please set the
software source of Ubuntu 22.04 to Tsinghua source, otherwise it is easy to make
mistakes due to network reasons when installing the software later

a. For the method of replacing Tsinghua source, please refer to the instructions on

this web page

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that the Ubuntu version needs to be switched to 22.04
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Ubuntu $R{GEERESED

Ubuntu fUEAHBECE R /etc/apt/sources. list , HRASHIZOUHIANED, BEXFEEATENS, MEMER TUNA RRHRRR.

I {RAubuntukfiZs: :

# BUERTEDREIIES apt update BE, METEUSITRIHER

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.cnf/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.cnfubuntu/ jammy-security main restricted universe multiverse

# MRRHME, AR

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-proposed main restricted universe multiverse

c. The content of the /ete/apt/sources.list file that needs to be replaced is

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

# By default, the source image is commented to improve the speed of apt update, you can uncomment it yourself if
Inecessary

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 make

sure there is no error

test@test:~$ sudo apt update

e. In addition, since the source codes such as the kernel and U-boot are stored
on GitHub, it is very important to ensure that the computer can download

codes from GitHub normally when compiling the image.
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6. 2. Get the source code of linux sdk

6. 2. 1. Download orangepi-build from github

1) The linux sdk actually refers to the code of orangepi-build. orangepi-build is modified
based on the armbian build system. Using orangepi-build, multiple versions of linux
images can be compiled. First download the code of orangepi-build, the command is as

follows:

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y git

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

Note that the Orange Pi 5 Plus development board needs to download the source
code of the next branch of orangepi-build. The above git clone command needs to

specify the branch of the orangepi-build source code as next.

& orangepi-xunlong / orangepi-build ' Public R unpin || @ur
<> Code () lssues 6 11 Pull requests 1 L) Discussions () Actions [ Projects [0 Wiki @ Security [+ Insights 3 Seti
P 2branches (0 tags Go to file Add file = <> Code~
Switch branches/tags x
behind main. 1% Contribute ~
[ Find or create a branch...
Branches  Tags Need to switch to next 6544359 4 daysago (D) 222 commits
main default
Update for Orange Pi 5 v1.0.2 4 days ago
v next
RS Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
D LICENSE First Commit 2 years ago
@ READMEmd Support orangepi3 next branch 8 months ago
[ buildsh Bump to next branch 9 months ago

Downloading the orangepi-build code through the git clone command does not
require entering the user name and password of the github account (the same is true
for downloading other codes in this manual), if the Ubuntu PC prompts the user to
enter the github account after entering the git clone command The name and

password are usually entered incorrectly in the address of the orangepi-build
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warehouse behind the git clone. Please check the spelling of the command carefully,
instead of thinking that we forgot to provide the username and password of the

github account.

2) The u-boot and linux kernel versions currently used by the development board are as

follows
branch u-boot version linux kernel version
legacy u-boot 2017.09 linux5.10
current u-boot 2017.09 linux6.1

The branch mentioned here is not the same thing as the branch of the
orangepi-build source code, please do not confuse it. This branch is mainly used to
distinguish different kernel source code versions.

We currently define the linux5.10 bsp kernel provided by RK as the legacy

branch, and the linux6.1 bsp kernel as the current branch.

3) orangepi-build will contain the following files and folders after downloading
a. build.sh: Compile the startup script
b. external: Contains the configuration files needed to compile the image, specific
scripts, and the source code of some programs, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build documentation

e. scripts: General script for compiling linux images

test@test:~/orangepi-build$ Is
build.sh external LICENSE README.md scripts

If you downloaded the code of orangepi-build from github, after downloading,
you may find that orangepi-build does not contain the source code of u-boot and
linux kernel, nor does u-boot and linux kernel need to use cross-compilation tools
Chain, this is normal, because these things are stored in other separate github
warehouses or some servers (the addresses will be detailed below). orangepi-build
will specify the address of u-boot, linux kernel and cross-compilation toolchain in
the script and configuration file. When running orangepi-build, when it finds that
there are no such things locally, it will automatically go to the corresponding place

to download them.
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6. 2. 2. Download the cross-compilation toolchain

The cross-compilation toolchain will only be downloaded when the
orangepi-build compilation image is used on an x64 computer. Compiling the linux
image of the development board in the Ubuntu22.04 of the development board will
not download the cross-compilation toolchain. At this time,

orangepi-build/toolchains will be an empty folder.

1) When orangepi-build runs for the first time, it will automatically download the
cross-compilation toolchain and put it in the toolchains folder. Every time after running
the build.sh script of orangepi-build, it will check whether the cross-compilation
toolchain in toolchains exists , if it does not exist, the download will be restarted, if it

exists, it will be used directly, and the download will not be repeated.

] Checking for external GCC compilers
] downloading using http(s) network [
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. ] gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz:
] downloading using http(s) network [ gcc-linaro-arm-nc
#e30eec 17MiB/33MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33. 9M18 [9 66M18/5]
1 downloading using http(s) network [ gcc-linaro-arm-linux- !
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 ° llnux tar.xz: 48 °MJ.B [13 BMlB/S]
] downloading using http(s) network [ g linaro-4.9 )
#3dee3e 72M18/76M15 CN:1 DL: ETA:
] Verified [ MD5 ]
] decompnesslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64_arm-linux- gnueabl tar.xz: 77.0MiB [14.2MiB/s]
] downloading using http(s) network [ -linaro-7.4.1-2019.02-x86 64 arm-linux-
#42€728 104MiB/104MiB
1 Verified [ MD5 ]
1 decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86_64 arm-linux- gnueabl tar.xz: 10AM1I3 [13. 9MlB/S]
] downloading using http(s) network [ gcc-linaro-7.4.1-2019.02- €
#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86_64 aarch64- llnux gnu. tar xz: 111MiB [13.4MiB/s]
] downloading using http(s) network [ gcc 12-x86_64-arm-none-linu:
#d232ee 256MiB/251MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-arm-9.2-2019.12-x86 _64-arm-none-linux- gnueablhf tar xz 251M1E5 [13% 7M1Es/s]
] downloading using httpts) network [ arm-9.2-2019.1 h64-no!
#88b441 268MiB/269)
1 Verified [
decompress

2) The image URL of the cross-compilation toolchain in China is the open source

software image site of Tsinghua University

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/_toolchain/

3) After toolchains is downloaded, it will contain multiple versions of cross-compilation

toolchains, and the development board will only use two of them

test@test:~/orangepi-build$ Is toolchains/
gcc-arm-11.2-2022.02-x86 64-aarch64-none-linux-gnu
gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf

gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu

463



https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/_toolchain/

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

gcc-arm-9.2-2019.12-x86 64-arm-none-linux-gnueabihf
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11_linux

gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) The cross-compilation toolchain used to compile the linux kernel source code is

a. linux5.10 and linux6.1

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

5) The cross-compilation tool chain used to compile the u-boot source code is
a. v2017.09
gcc-linaro-7.4.1-2019.02-x86_64 aarch64-linux-gnu

6. 2. 3. orangepi-build complete directory structure description
1) The orangepi-build repository does not contain the source code of the linux kernel,

u-boot, and cross-compilation toolchain after downloading. The source code of the linux
kernel and u-boot is stored in an independent git repository
a. The git repository where the Linux5.10 kernel source code is stored is as

follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx

b. The git warehouse where the Linux6.1 kernel source code is stored is as follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-6.1-rk35xx

c. The git warehouse where the u-boot source code is stored is as follows:

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588

2) When orangepi-build runs for the first time, it will download the cross-compilation
toolchain, u-boot and linux kernel source code. After successfully compiling a linux
image, the files and folders that can be seen in orangepi-build are:

a. build.sh: compile startup script

b. external: Contains the configuration files needed to compile the image, scripts

with specific functions, and the source code of some programs. The rootfs

compressed package cached during the image compilation process is also stored in
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external
c. kernel: Stores the source code of the Linux kernel. The folder named
orange-pi-5.10-rk35xx stores the kernel source code of the legacy branch of the
RK3588/RK3588S  series  development  board. @ The  folder  named
orange-pi-6.1-rk35xx stores the RK3588 /Kernel source code of the current branch
of the RK3588S series development board. Please do not modify the name of the
folder of the kernel source code manually. If modified, the kernel source code will be
re-downloaded when the compilation system is running.
d. LICENSE: GPL 2 license file
e. README.md: orangepi-build documentation
f. output: Store compiled deb packages such as u-boot and linux, compilation logs,
and compiled images and other files
g. scripts: general scripts for compiling linux images
h. toolchains: store cross-compilation toolchain
i. u-boot: Store the u-boot source code. The folder named v2017.09-rk3588 stores
the u-boot source code of the legacy and current branches of the RK3588/RK3588S
series development board. Please do not modify the name of the u-boot source code
folder manually. , if modified, the u-boot source code will be re-downloaded when
the compilation system is running.
j. userpatches: Store configuration files needed to compile scripts

test@test:~/orangepi-build$ 1s

build.sh external kernel LICENSE output README.md scripts toolchains|

u-boot userpatches

6. 3. Compile u-boot

1) Run the build.sh script, remember to add sudo permission

test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package, then press Enter
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Choose an option
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

| Choose an option |
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi800 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMM(

<Select> <Exit>

4) Then it will start to compile u-boot, and some information prompted during
compilation is explained as follows

a. u-boot source code version
[ 0.k. ] Compiling u-boot [ v2017.09 ]

b. The version of the cross-compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 7.4.1 |

c. Path to the generated u-boot deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the generated u-boot deb package

[ 0.k. ] File name [ linux-u-boot-legacy-orangepiSplus_1.0.0_armo64.deb |

e. Compilation time

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, use the following command to start
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compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSplus
BRANCH=legacy BUILD_OPT=u-boot KERNEL_CONFIGURE=no ]

5) View the u-boot deb package generated by compilation
test@test:~/orangepi-build$ Is output/debs/u-boot/
linux-u-boot-legacy-orangepiSplus_1.0.0 _arm64.deb

6) The files contained in the generated u-boot deb package are as follows

a. Use the following command to decompress the deb package
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ $ sudo dpkg -x \
linux-u-boot-legacy-orangepiSplus_1.0.0_armé4.deb .  (Note that there is a "." at

the end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-legacy-orangepiSplus_1.0.0_arm64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/u-boot$ tree usr
usr
L—1ib

|— linux-u-boot-legacy-orangepiSplus_1.0.0 arm64

| |— idbloader.img

| |— rkspi_loader.img

| L—u-boot.itb

L— y-boot

— LICENSE

|— orangepi 5 plus defconfig
L— platform_install.sh

3 directories, 6 files

7) When the orangepi-bulid compilation system compiles the u-boot source code, it will
first synchronize the u-boot source code with the u-boot source code of the github server,
so if you want to modify the u-boot source code, you first need to turn off the download

and update function of the source code (need This function can only be turned off after
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u-boot has been fully compiled, otherwise it will prompt that the source code of
u-boot cannot be found. If the source code compressed package is downloaded from
Google Drive, there is no such problem because the source code of u-boot cached),
otherwise the changes made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

8) When debugging u-boot code, you can use the following method to update u-boot in
the linux image for testing
a. Upload the compiled u-boot deb package to the linux system of the development
board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-legacy-orangepiSplus_1.0.0_armé4.deb root@192.168.1.xxx:/root

b. Then log in to the development board and uninstall the deb package of u-boot

installed

root(@orangepi:~# apt purge -y linux-u-boot-orangepiSplus-legacy

c. Install the new u-boot deb package just uploaded

root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepiSplus_1.0.0_armé64.deb

d. Then run the nand-sata-install script

root(@orangepi:~# nand-sata-install
e. Then select 5 Install/Update the bootloader on SD/eMM to update the u-boot
in the TF card or 7 Install/Update the bootloader on SPI Flash to update the
u-boot in the SPI Flash

Current root: UUID=274c5da6-6683-4035-8150-99cbh8e8e7f36

1 Boot from SD - system on SATA, USB or NVMe
Root from SPT - svstem on SATA _1ISR _or NVMe
:T

Install/Update the bootloader on SD/eMM(|

7 Install/Update the bootloader on SPI Flas

< K 3] <Cancel>

f.  After pressing the Enter key, a Warning will pop up first
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eMMC and USB Orange Pi installer v3.0.0

m LT ' O T T T O T N R |

# # ® W O# ##'m ## #'m # m"
#'## # # #ooom" # #m# # ##m#EH ™
# O#E" AmmE # m# ## # # HEH #
# # # ## # ## mm#Emm # # O "mom”

This script will update the bootloader on SD/eMMC. Continue?

T > <ho >

g. Press the Enter key again to start updating u-boot, and the following information

will be displayed after the update is completed

Writing bootloader

Done.

h. Then you can restart the development board to test whether the modification of

u-boot takes effect

9) Other useful information

a. u-boot 2017.09 source code, the defconfig configuration file used by the

development board is
orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi S plus_defconfig
b. u-boot 2017.09 source code, the dts file used by the development board is
orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588-orangepi-5-plus.dts

6.4. Compile the linux kernel

1) Run the build.sh script, remember to add sudo permission

test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package, then press Enter
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Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

| Choose an option |
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi800 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMM(

<Select> <Exit>

4) Then it will prompt whether to display the kernel configuration interface. If you do
not need to modify the kernel configuration, select the first one. If you need to modify the

kernel configuration, select the second one.

| Choose an option |
Select the kernel configuration. ‘

Do not change the kernel configuration

Show a kernel configuration menu before compilation

5) Then select the branch type of the kernel source code
a. The a.legacy branch will compile the linux5.10 kernel source code

b. The b.current branch will compile the linux6.1 kernel source code
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| Choose an option |

Select the target kernel branch

current Recommended. Come with best support

legacy 01d stable / Legacy

6) If you choose to display the kernel configuration menu (the second option) in step 4),
the kernel configuration interface opened by make menuconfig will pop up. At this time,
you can directly modify the kernel configuration, save and exit after modification. Yes,

after exiting, the kernel source code will be compiled

Linuxfarm64 5.10.110 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, <7>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[*] support DMA zone
[*] Support DMA32 zone
Platform selection
Kernel Features --->
Boot options --->
Power management options
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] Virtualization --->
-*- ARM&4 Accelerated Cryptographic Algorithms
General architecture-dependent options --->
[*] Enable loadable module support --->
vi(+)

<Exit> <Help> < Save> < Load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily

block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no

b. You can also set KERNEL_CONFIGURE=no in the
orangepi-build/userpatches/config-default.conf configuration file, which can
permanently disable this function

c. If the following error is displayed when compiling the kernel, it is because the

terminal interface of the Ubuntu PC is too small to display the make menuconfig
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interface. Please maximize the terminal of the Ubuntu PC and run the build.sh script
again

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scrints/kconfia/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 (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

7) Part of the information prompted when compiling the kernel source code is as follows
a. The version of the linux kernel source code
[ 0.k. ] Compiling current kernel [ 5.10.160 |

b. The version of the cross-compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |

c. The configuration file used by the kernel by default and the path where it is

stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config |

d. The path of the deb package related to the kernel generated by compiling

[ 0.k. ] Target directory [ orangepi-build/output/debs/ |

e. The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.0 armé4.deb ]

f.  The time used for compilation

[ 0.k. ] Runtime [ 5 min ]

g. Finally, the compilation command to repeatedly compile the kernel selected last
time will be displayed. Use the following command to start compiling the kernel
source code directly without selecting through the graphical interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSplus
BRANCH=legacy BUILD OPT=kernel KERNEL_CONFIGURE=no ]

8) View the deb package related to the kernel generated by compilation
a. linux-dtb-legacy-rockchip-rk3588 1.0.0_armé64.deb Contains dtb files used by the kernel

472



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

b. linux-headers-legacy-rockchip-rk3588 1.0.0_armo64.deb Include kernel headers

c. linux-image-legacy-rockchip-rk3588_1.0.0_armé64.deb Contains kernel images and kernel

modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-headers-legacy-rockchip-rk3588 1.0.0 arm64.deb

9) The files contained in the generated linux-image deb package are as follows

a. Use the following command to decompress the deb package

test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi_build/output/debs$ mkdir test
test@test:~/orangepi_build/output/debs$ cp \
linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-legacy-rockchip-rk3588 1.0.0_arm64.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb

usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.160-rockchip-rk3588

| I— System.map-5.10.160-rockchip-rk3588
| L— vmlinuz-5.10.160-rockchip-rk3588
I— etc

| L— kernel

—1ib

| L— modules

I— linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
L— usr

—1ib

L— share
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10) The orangepi-bulid compilation system will first synchronize the linux kernel source
code with the linux kernel source code of the github server when compiling the linux
kernel source code, so if you want to modify the linux kernel source code, you first need
to turn off the update function of the source code (you need to compile it once This
function can only be turned off after the linux kernel source code, otherwise it will
prompt that the source code of the linux kernel cannot be found. If the source code
compressed package downloaded from Google Drive, there is no such problem,
because the source code of linux has been cached), otherwise the The changes made
will be reverted 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"

11) If the kernel has been modified, the following method can be used to update the
kernel and kernel modules of the development board linux system
a. Upload the deb package of the compiled linux kernel to the linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-legacy-rockchip-rk3588 1.0.0_armé4.deb root@192.168.1.xxx:/root
b. Then log in to the development board and uninstall the deb package of the

installed linux kernel

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588

c. Install the deb package of the new linux kernel just uploaded

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.0 armo64.deb

d. Then restart the development board, and then check whether the kernel-related

modifications have taken effect

root(@orangepi:~# reboot

10) Other useful information
a. The storage location of the kernel configuration file is as follows. Please do not
go to the kernel source code to find the kernel configuration file used by the
development board.
a) Linux5.10
orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy.config
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b) Linux6.1

orangepi-build/external/config/kernel/linux-rockchip-rk3588-current.config

b. The location of the dts file used by the development board is
a) Linux5.10
orangepi-build/kernel/orange-pi-5.10-rk35xx/arch/armé64/boot/dts/rockchip/rk3588-
orangepi-S-plus.dts
b) Linux6.1
orangepi-build/kernel/orange-pi-6.1-rk35xx/arch/armé64/boot/dts/rockchip/rk3588-o

rangepi-S-plus.dts

6.5. Compile rootfs

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Rootfs and all deb packages, then press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board
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| Choose an option |
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi800 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC]

<Select> <Exit>

4) Then select the branch type of the kernel source code. Currently, the rootfs maintained

by the kernel source code uses the same set.

| Choose an option |
Select the target kernel branch

current Recommended. Come with best support

legacy O0ld stable / Legacy

5) Then select the type of rootfs (mainly maintain bullseye/bookworm/focal/jammy at

present)

I Choose a release package base I
Select the target 0S release package base

bionic  Ubuntu Bionic 18.04 LTS
bookworm Debian 12 Bookworm

bullseye Debian 11 Bullseye

focal Ubuntu Focal 20.84 LTS
Jammy Ubuntu jammy 22.04 LTS

<Select> <Exit>

6) Then select the type of image

a. Image with console interface (server) Indicates the image of the server version,
which is relatively small

b. Image with desktop environment Indicates a mirror image with a desktop,
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which is relatively large

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

7) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

8) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, Debian Bullseye mainly
maintains XFCE and KDE desktops, and Debian Bookwork mainly maintains XFCE
desktops.

| 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 the

Enter key to skip directly here.
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| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet

multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

9) Then it will start to compile rootfs, and some of the information prompted during

compilation are as follows

a. The type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for jammy]

b. The storage path of the compiled rootfs compressed package

[ 0.k. ] Target directory [ external/cache/rootfs |

c. The name of the rootfs compressed package generated by compilation

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. The time used for compilation

[ 0.k. ] Runtime [ 13 min ]

10) View the rootfs compressed package generated by compilation
a. jammy-xfce-arm64.f930ffebbac1a72108a2e100762b18f.tar.lz4 is the rootfs

compressed package, the meaning of each field of the name is

a) jammy indicates the type of linux distribution of rootfs

b) xfce means rootfs is the type of desktop version, if it is cli, it means the type
of server version

c) arm64 represents the architecture type of rootfs

d) f930fféebbacl1a72108a2e100762b18f is the MDS5 hash value generated by
the package names of all software packages installed by rootfs. As long as
the list of software packages installed by rootfs is not modified, this value

will not change. The compilation script will use this MDS5 hash value to
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generate Determine whether rootfs needs to be recompiled
b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.current
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.list

11) If the required rootfs already exists under extermal/cache/rootfs, then compiling
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to find out whether it
has If there is rootfs available in the cache, use it directly, which can save a lot of

download and compilation time.

6. 6. Compile linux image

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing, then press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board
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| Choose an option |
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi800 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC]

<Select> <Exit>

4) Then select the branch type of the kernel source code
a. The a.legacy branch will compile the linux5.10 kernel source code
b. The b.current branch will compile the linux6.1 kernel source code
| |

| Choose an option }
Select the target kernel branch

current Recommended. Come with best support
legacy 01d stable / Legacy

5) Then select the type of rootfs (mainly maintain bullseye/bookworm/focal/jammy at

present)

I Choose a release package base I
Select the target 0S release package base

bionic  Ubuntu Bionic 18.04 LTS
bookworm Debian 12 Bookworm

bullseye Debian 11 Bullseye

focal Ubuntu Focal 20.84 LTS
Jammy Ubuntu jammy 22.04 LTS

<Select> <Exit>

6) Then select the type of image

a. Image with console interface (server) Indicates the image of the server version,

which is relatively small
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b. Image with desktop environment Indicates a image with a desktop, which is

relatively large

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

7) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

| Choose an option

Select the target image type.

Standard image with console interface

Minimal image with console interface

8) If you are compiling the image of the desktop version, you need to select the type of
desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, Debian Bullseye mainly
maintains XFCE and KDE desktops, and Debian Bookwork mainly maintains XFCE
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 the

Enter key to skip directly here.
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| Choose desktop softwares to add |
Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet

multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

9) Then it will start to compile the linux image. The general process of compilation is as

follows

a. Initialize the compilation environment of Ubuntu PC and install the software
packages required for the compilation process

b. Download the source code of u-boot and linux kernel (if cached, only update the
code)

c. Compile u-boot source code and generate u-boot deb package

d. Compile the linux source code and generate linux-related deb packages

e. Make the deb package of linux firmware

f. Make the deb package of the orangepi-config tool

g. Create a deb package supported by the board

h. If you are compiling the desktop image, you will also create desktop-related deb
packages

1. Check whether the rootfs has been cached, if not, recreate the rootfs, if it has been
cached, directly decompress and use

j. Install the previously generated deb package into rootfs

k. Make some specific settings for different development boards and different types
of images, such as pre-installing additional software packages, modifying system
configuration, etc.

1. Then make an image file and format the partition, the default type is ext4

m. Then copy the configured rootfs to the mirrored partition

n. Then update initramfs

o. Finally, write the bin file of u-boot into the image through the dd command
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10) After compiling the image, the following information will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building
[ output/images/orangepiSplus_1.0.0_debian_bullseye_desktop_xfce linux5.10.160/0

rangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.img |

b. Compilation time
[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, and use the following command to

start compiling the image directly without selecting through the graphical
interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSplus
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes ]|

7. Linux Development Manual

7.1. The method of compiling the kernel source code

separately in the linux system of the development board

1) First download the Linux kernel source code of the development board
a. If you are using a Linux 5.10 kernel system, you need to download the

orange-pi-5.10-rk35xx branch.

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-5.10-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

b. If you are using a Linux 6.1 kernel system, you need to download the

orange-pi-6.1-rk35xx branch.
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orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-6.1-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

If you have problems downloading the code from github, you can go to the
official tool of the development board to download the compressed kernel source
code package, then upload it to the linux system of the development board, and then
decompress it.

FilzeZilla-SFTP software arange-pi-5.10-rk3588.angz.mdSsum

h kernel_orange-pi-rk3588 orange-pi-5.10-rk3588.tar.oz

The command to decompress the compressed kernel source code package is:
a. Linux5.10 kernel

orangepi@orangepi:~$ tar zxf orange-pi-5.10-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-5.10-rk35xx linux-orangepi

b. Linux6.1 kernel

orangepi@orangepi:~$ tar zxf orange-pi-6.1-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-6.1-rk35xx linux-orangepi

After decompression, please execute the following command to synchronize the
source code with github to ensure that the source code is in the latest state:
orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ git pull

2) Then configure the default kernel configuration

orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ make rockchip_linux_defconfig

The path of rockchip_linux_defconfig in the kernel source code is
arch/armé4/configs/

3) Then compile the kernel source code

orangepi@orangepi:~/linux-orangepi$ make -j10
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4) Then install the kernel module

orangepi@orangepi:~/linux-orangepi$ sudo make modules_install

The installation path of the kernel module is: /lib/modules

After executing the sudo make modules_install command, you can see that there
will be an additional kernel module folder under /lib/modules/:
orangepi@orangepiSplus:~$ Is /lib/modules
# If it is a system with Linux 5.10 kernel, the output is as follows
5.10.160+ 5.10.160-rockchip-rk3588
# If it is a system with Linux 6.1 kernel, the output is as follows
6.1.43+ 6.1.43-rockchip-rk3588

5) Then install the kernel image and ulnitrd

orangepi@orangepi:~/linux-orangepi$ sudo make install

The installation path of the kernel image and ulnitrd is: /boot/

After executing the sudo make install command, you can see that there will be
one more kernel file under /boot/:
orangepi@orangepiSplus:~/linux-orangepi$ Is /boot/vmlinuz*
# If it is a system with Linux 5.10 kernel, the output is as follows
/boot/vmlinuz-5.10.160+ /boot/vmlinuz-5.10.160-rockchip-rk3588
# If it is a system with Linux 6.1 kernel, the output is as follows
/boot/vmlinuz-6.1.43+ /boot/vmlinuz-6.1.43-rockchip-rk3588

The file /boot/Image is actually loaded when the system starts, and Image is a

copy of the vmlinuz file

6) Then install the dtb file into /boot/dtb
orangepi@orangepi:~/linux-orangepi$ sudo make dtbs_install INSTALL_DTBS_PATH=/boot/dtb/

7) Then restart the Linux system and the newly compiled kernel will be loaded

orangepi@orangepi:~$ uname -r
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# If it is a Linux5.10 system, the output is as follows
5.10.160+

# If it is a Linux 6.1 system, the output is as follows
6.1.43+

8. OpenWRT system instructions

8.1. OpenWRT version

OpenWRT version kernel version

v22.03.4 Linux5.10.110

8.2. OpenWRT Adaptation

Function OpenWRT
USB2.0x2 OK
USB3.0x2 OK
USB Type-C 3.0 OK
3pin debugging serial port OK
TF card start OK
SPIFlash+NVMe SSD Boot OK
SPIFlash boots the complete system OK
2.5G PCle network port X2 OK
Network port status light OK
led light OK
FAN fan interface OK
AX200-WIFI OK
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AX200-WIFI OK
eMMUC extension interface OK

8. 3. The first start to expand rootfs

1) When the OpenWRT system is started for the first time, the resize-rootfs.sh script
will be executed to expand the rootfs, and it will automatically restart after the expansion

is completed

2) After logging in to the system, you can use the df -h command to view the size of
rootfs. If it is consistent with the actual capacity of the storage device (TF card, eMMC or

NVME SSD), it means that the automatic expansion is running correctly

root@OpenWrt:~# df -h

Filesystem Size Used Available Use% Mounted on
/dev/root 14.8G 14.7G 91.6M 99% /

tmpfs 495.5M 6.1M 489.4M 1% /tmp
tmpfs 512.0K 0 512.0K 0% /dev
dev/root 14.8G 14.7G 91.6M  99% /opt/docker

8.4. How tolog in to the system

8. 4. 1. Login via serial port
1) First, to use the debugging serial port, please refer to the chapter on how to use the

debugging serial port

2) The OpenWrt system will automatically log in as the root user by default, and the

display interface is as follows
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BusyBox v1.33.1 (2021-10-24 69:01:35 UTC) built-in shell (ash)

OpenWrt 21.02.1, r16325-88151b8303

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized 55H logins.

root@OpenkWrt: /# |:|

8. 4. 2. Log in to the system via SSH

Please note that in the OpenWrt system of Orange Pi S Plus, the network port
near the typeC power interface is configured as a WAN port by default, and the
network port near the HDMI port is configured as a LAN port by default.

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time

3) If the computer is installed with an Ubuntu system, you can execute the following
command to log in to the system through SSH. By default, you can log in directly without
a password

test@ubuntu:~$ ssh root@192.168.2.1

4) After successfully logging in to the system, the display is as shown in the figure below
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orangepi:~$ ssh root@l92.168.2.1

BusyBox v1.35.0 (2023-04-09 12:27:46 UTC) built-in shell (ash)

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized SSH logins.

root@openWrt:~# [

5) If the computer is installed with Windows system, you can log in by referring to the
method introduced in the section of SSH remote login to the development board under
Windows.

8. 4. 3. Log in to the LuCl management interface

Please note that the OpenWRT system configures the network port near the
Type-C power port as a WAN port by default, and the network port near the HDMI
port as a LAN port by default.

WAN LAN

U B

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time
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3) Enter the IP address 192.168.2.1 in the browser on the computer to log in to the LuCI

interface

<« Cc O 8 192.168.2.1/cgi-bin/luci/ Ead

4) The OpenWrt system does not set a password by default, so just click the login

button. After successful login, the interface is displayed as shown in the figure below

| 192.168.2.1/cgi-bin/luci/

EZirS OpenWit
S RK3585 OPI 5 Plus
i ARMVB Processor rev 0
B2 rockchipiamy
R OpenWit 22.03.4 r20123-38ccc47687  LuCl openwit-22.03 branch git-23.093 57104-ce20bda
PR 5.10.110
tatia) 20230519 10:26:01
iEfTRdE Oh 1m 36s
Fioag 022, 0.06, 002
HF
R 7.26 GiB /7,52 Gib (36%)
oEE 340.36 MiB / 7.52 GiB (4%)
B&n 3.96 MiB/ 7.52 GiB (0%)
aEm 155.48 MiB / 7.52 GiB (2%)

8.4.4. Log in to the terminal through the LuCl management interface

Please note that the OpenWRT system configures the network port near the
Type-C power port as a WAN port by default, and the network port near the HDMI
port as a LAN port by default.

WAN LAN

Y
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1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time

3) Enter the IP address 192.168.2.1 in the browser on the computer to log in to the LuCI

interface

<« C O 8 192.168.2.1/cgi-bin/luci/

WFREEER, Bk oot BEEEERUERES
RE
R

=&

i
uf

=
s

5) At this time, the terminal interface is as shown in the figure below
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AEEEE !
ERREES, 535 root AFREERLERE A,

#EE RE

Openlrt login: l

6) Enter the user name root to log in

L o i 2 i e

Bcccd7687

ord defined on th
and to

Use the
nt unauth

in order

root@openkrt :
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8.4.5. Use IP address + port number to log in to the terminal
Please note that the OpenWRT system configures the network port near the
Type-C power port as a WAN port by default, and the network port near the HDMI

port as a LAN port by default.
WAN LAN

|

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through

DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time

3) Then enter 192.168.2.1:7681 in the browser to log in to the OpenWRT terminal

= C O & 192.168.2.1:7681

OpenWrt login: root

7:46 UTC) built-in shell (ash)

root@E0penirt : ~#
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8.5. How to modify the IP address of the LAN port through

the command line

1) In the OpenWrt system, a command line tool uci is provided, which can easily modify,
add, delete and read the content in the configuration file. For details, please refer to the

official document

2) First use the following command to obtain the network configuration, the
corresponding configuration file is /etc/config/network, you can see that the value of
network.lan.ipaddr is 192.168.2.1

root@OpenWrt:~# uci show network

network.lan=interface
network.lan.device="br-lan'
network.lan.proto='static'
network.lan.ipaddr='192.168.2.1'
network.lan.netmask="255.255.255.0'

network.lan.ip6assign="60'

3) Then enter the following command to modify the item network.lan.ipaddr
root@OpenWrt:~# uci set network.lan.ipaddr='192.168.100.1'

4) Then enter the following command to complete the submission, that is, write to the

configuration file

root@OpenWrt:~# uci commit

If the IP address in red font is consistent with the one to be set, it means that the
modification is successful
root@OpenWrt:~# cat /etc/config/network

config interface 'lan'
option device 'br-lan’
option proto 'static’
option netmask '255.255.255.0'
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option ip6assign '60'
option ipaddr '192.168.100.1'

5) Restart the network through ubus, please refer to the official document for the usage

instructions of ubus

root@OpenWrt:~# ubus call network restart

6) At this point, enter the command and you can see that the IP of the LAN port is
192.168.100.1

root@OpenWrt:~# ifconfig br-lan

br-lan Link encap:Ethernet HWaddr FE:55:13:A3:EF:E7

inet addr:192.168.100.1 Bcast:192.168.100.255 Mask:255.255.255.0
inet6 addr: fd60:c4cd:1033::1/60 Scope:Global

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:3 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
RX bytes:0 (0.0 B) TX bytes:370 (370.0 B)

8.6. How to modify the root password

8. 6. 1. Modify via command line

1) First enter passwd root on the command line of the system, and the following prompt
message will appear. At this time, you can enter the password you want to set, and press
the Enter key to confirm

root@OpenWrt:/# passwd root

Enter new UNIX password:

2) Then you will be prompted to re-enter the password. At this time, enter the password

again to confirm and press Enter

Retype password:

3) The display of successful modification is as follows

passwd: password for root changed by root
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8. 6. 2.

Modify through the LuCl management interface

1) First refer to the login LuCl management interface to enter the OpenWRT

management interface

2) Then follow the steps below to change the password

a. Find the "System" option in the navigation bar and click

b. In the column options below the system, select "Management Rights" and click

FGBED !
AFBETIE, 5% root ]

Docker~ MBS - WM&~ St~ Bl

OpenWrt
RK3588 OPi & Plus

ARMyv8 Processor rev 0

rockchipiarmvs

OpenWrt 22.03.4 r20123-38ccc47687 / LuCl openwrt-22 03 branch git-23.093.57104-ce20b4a
5.10.110

2023-05-19 10:29:36

AFREE !

I EHERED

EMinAaEEERES

o)

H

BAERE

3) Modify and save the router password

a. Enter the password you set in the "Password" and "Confirm Password" dialog

boxes (if you are not sure whether the password is entered correctly, you can click

the "*" icon behind the dialog box to display the input characters)

b. Click "Save" to save the newly modified password
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FGEE |
EFEEEDE, 2 oot APESEEUER T ER.

BT SSHiAE  SSHEEH  HITP(S)

il

EUpREIEEREE

BAZES | [cooereemr )
@O=uET 5 \

Note: In the '"Password" and "Confirm Password" dialog boxes, the passwords

entered twice must be consistent.

4) After the password is changed successfully, a pop-up box will pop up saying "The
system password has been changed successfully". At this time, a password is required
to log in to OpenWRT

FAEEECENAT.

AiBEEG !
EFREEE, B4 oot BREEEELIERENFER.

FEEREREIE

IR

EdnAieENEERES

SSHYAIA  SSHESE HITP(S) A

=

i

HELEE

8. 7. USB interface test

8.7.1. Mount the USB storage device under the command line
1) First insert the U disk into the USB interface of the Orange Pi development board

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

disk is recognized successfully

root@OpenWrt:~# cat /proc/partitions | grep "sd*"
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major minor #blocks name
8 0 15126528 sda

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

root@OpenWrt:~# mount /dev/sda /mnt/

root@OpenWrt:~# Is /mnt/

test.txt

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

root@OpenWrt:~# df -h | grep "sd"

/dev/sda 14.4G 187.2M 142G 1% /mnt

8.7.2. Mount the USB storage device on the LuCl management
interface

1) First connect the U disk (or other storage device) to the development board via
USB2.0

2) Then follow the login LuCl management interface to enter the LuCI management

interface

3) Then in the LuCI management interface, click "System -> Mount Point" to enter the

configuration interface of the mount point
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Docker ~ @S5 ~

ARMvE Processor rev 0

rockchip/armv@

EHHRE OpenWrt 22.03.4 r20123-38ccc4 7667 / LuCl openwrt-22.03 branch git-23.093.57104-ce20bda
PIEHES 5.10.110
FHIETE 2023-05-19 10:30:11

4) Then follow the steps below to add a mount point
a. Find "Mount Point" at the bottom of the mount point global setting interface
b. Under the mount point, select the "Add" button and click Enter

co

e

EEFEREEHA A RRTIUENSH

el && H= XifEE  HEE XHER

] s

UUID: 84173db5-f20%-e35a-05c6-28513cc = auto - -
(idevimmeblkpd, 64.00 MiB) fodmmeblipl gy SRR TR =
UUID: 7313867-e9f1-5a54-05g8%3ba 130042864 , auto i) o -
{/devimmeblk1p2, 20,61 G ! (extd) : = =

| #m |

c. Then the following pop-up interface will pop up
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R - X
BAE  ERaE

UuID | - 7RiE UUID L& -

QR WED UUD MAEEEREEiRERias
EiF | - REREILE -

O Tz MBS RS EEMEE i REsias

BEER |- EEE -

9 iz=iEsnEsEs

A BE

d. Then you can start to mount the storage device
a) Check "Enabled"
b) Select the actual connected device /dev/sda in the UUID column of general
settings (choose according to your own device)
¢) Select "Custom" in the mount point column, and fill in the target directory to
be mounted. Here, take the /mnt directory as an example, and press Enter to
confirm

d) Then click the "Save" button in the lower right corner

HEHR - Fifx

sHeE  EEeE / s )
o=m /

uuID | CE4B-C491 (/dev/sda, 5948 GiB) - |
@ mE=igs | WET UUID MRS EEESTHRENas (2] [ 4]

VESIRHREER (/)
{ERAMER overlay (SR ( lov: ESz]

/mnt

5) Then you will return to the mount point global settings page, click "Save and Apply"

in the lower left corner of the page to make the mount point take effect
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BEa

EFEECE ISR ERUENeN

(== 1] = MR HEE S

H ] i3
UUID: B4173db5-fa89-e35a-95c6-28613cc79%al auto

P 5 =

(Idevimmebik1p1, 64,00 MiB) potmmebiIpl Shpenit S 7 =
UUID: fi313567-e51-5a5d-9895-3ba130b4aB64 I auto defaulls B =
(/dev/immeblk1p2, 29 61 GiB) (extd) = =

Ld UUID: cedb-c491 (/devisda, 55.48 GiB) fmnt .'al;:; defaulls & =

THEHE

=1 4

B 2= | == |

6) After saving, you can see the "mounted file system", the storage device has been

mounted successfully

BRSNS
NHES s ol EEH HEESE
tdeviroot ' 2893 GiB/29.25 GiB 1.04% (310.21 MiB) =
tmpfs ftmp 767 GiB /768 CiB 0.06% (4 69 MiB) -
tmpfs Idev 512.00 KiB/ 512.00 KiB 0.00% (0 B) -
{deviroot [optidocker 2893 GIB/ 29 25 GiB 1.04% (310.21 MiB) \ AR |
Idevisda fmnt 5946 GiB / 59.46 GiB 0.00% (640.00 KiB) [ mmox |
fE<7)

EBEFERESENAARRTNUSENSH
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8.8. How to use E-Key PCle wireless network card

1) The PCle wireless network card models currently compatible with the OpenWRT

image are as follows:

SN model Physical picture Supported OS
1 AX200 P ') Debian
(PCIE+USB port) Ubuntu
OpenWRT
OPi OS Arch
2 AX210 Debian
(PCIE+USB port) : Iy Ubuntu
e, B OpenWRT
= OPi OS Arch
3 RTL8852BE Debian
(PCIE+USB port) T Ubuntu
WIF| MAC:E075264CAS3D
g Not Supported
’ sé‘gé’"”“f‘ OpenWRT
sy Android12
B L L i OPi OS Arch
OPi OS Droid

8. 8. 1. How to create WIFI hotspot

Note that AX200 and AX210 currently only support hotspots in the 2.4G
frequency band. In the 5G frequency band mode, there will be an error that the

modified configuration of the wireless network card cannot be applied.

1) First insert the PCle wireless network card into the M.2 E-KEY port of the
development board, and then connect the Type-C power supply to power up the

development board.
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2) After the system startup is complete, click Network -> Wireless to enter the wireless
WiFi configuration interface.

| 192.168.2.1/cgi-bin/luci/

OpenWrt

AIREEE !
RREEE, B oot EFEESEUERENAER.

=3 ARMvS Processor rev 0

SiFTe rockehipfarmvs

3) The default wireless configuration of the OpenWRT system is Master mode. Here,

for the convenience of the next operation, we will remove the default wireless

connection.
TEER
% radiod gg;ggMACBDZH 802.11acaxbgn == |:‘
= ;;;;;%J;‘NVH | #: Master =8
CiEg S
FRtE MAC Hoik £} EEEE BGETRRIEE

4) Then click Save in the lower right corner of the page to make the configuration take
effect.

503



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

TR
Generic MAC80211 802.11acaxbgn s |
& radiol) EEEE = B3
SEEES
g MAC it B ZEngE B R REE

wTR \

=n - | =

5) Then click the Add button on the right.

TR
= Generic MAC80211 802.11acaxbgn
# radio0 g
WERHE
CiEEiis
Pleg MAC b Fill (E5nEE piicE dr g E ST
FAHEE

6) In the pop-up tab page Device Configuration, we set the parameters as shown in the

figure below.

SN =

b7 #534: Master | SSID: OpenWrt
B

— dBm TEFEE

FEmEnEs | 28

B % =B 5=
T ¥esize N v || 24 GHz ~ || T (2442 Mhz) 20 MHz

FEPFEERIERT 802 11b R
© IriEiEE T NAE TS EIRM 802 1b EE AR, EERREERNENT , SESARETESE
PEE. BUESTREER 802 11b IEE,

EAfERIE | ExEUA v |- SR
@ ERcnsThE, RLETERDER BT as s n AR AT,

7) Then in Interface Configuration -> General Settings, set the mode to Access Point
AP, set the ESSID (wireless network name) to OpenWrt, and specify the network as lan
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EOkE
E=E THERE MACEHE FHEE WLAN EF
= EANE AP v
OpenWrt
e 'Ietn: gs :' |
docker- B = o,

wan: gt [En =i 2 e o R sEE E TR R

8) Then in Interface Configuration -> Wireless Security, seclect WPA2-PSK as the
encryption algorithm; set the key (wireless password) to password

EORE

BlhaE THE=: MACEHE =f#izE  WLAN ZiF

= WPA2-PSK BZ2i4) v
EZ | 83 v
=H  password | =

9) After the above settings are completed, click Save in the lower right corner of the
page, and then exit the tab page
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EOkE
EHEE TERe MACEHE =EEE  WLANER
0= | WPA2-PSK @E=at) v
g |83 v
= | password ¥
802 1w EEMIRF | 28 v

Oirs  EETATSESETESTS 002 1w, 520 : mwlwifi

EFEHAENEE (KRACK)
e O EUEERToETEN EAPOLKey TISHSE | RENESHEESSE
SHEESHENE  ARESEnENEREE | SERERERSREeIET .

IERE. HERRSEES

ERWPS —EmEERE  TF
WPA(2)-PSKIWPA3Z-SAE

10) Then click Save and Apply in the lower right corner of the page and wait for the

configuration to be applied.

TEHUR
& ol gz;ggMACBMﬁ 802.11acaxbgn ==
CEEnS
= MAC it E2i) ESngEs oL dp g
TABEE
o | R

11) The display interface of successfully creating a hotspot is shown in the figure below
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FiEEH !
ERREEE. & oot BFESEEELERENHER.
TR
Generic MAC80211 802.11acaxbgn = (R
@ radial {518 7 (2.442 GHz) | 138 7 Mbit's E= |_|
SSID: OpenWrt | {8=: Master - 2 e |
sz 00w BSSID: 35:7TA-DE-E3:50-05 | MIEE: WPA2 PSK (CCMP) =R | #h |
CiEEiha
Pigg MAC tith 3] =2Es R R R
ZAEES
il == || =z |

12) Then use the mobile phone or computer to search for the WiFi corresponding to the
SSID to connect. After the connection is successful, as shown in the figure below

11:04 ull T )
{ &8 TR EM YR8
T4 B @)
v/ OpenWrt a= (0

8.8. 2. How to connect to WIFI hotspot
1) Insert the PCIe wireless network card into the M.2 E-KEY port of the development
board, and then connect the Type-C power supply to power the development board.

2) After the system startup is complete, click Network -> Wireless to enter the
configuration wireless WiF1i interface.

507



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

| 192.168.2.1/cgi-bin/luci/

OpenWrt % -

AIREEE !
RREEE, B oot EFEESEUERENAER.

=3 ARMvS Processor rev 0

SiFTe rockehipfarmve

3) The default wireless configuration of the OpenWRT system is Master mode. Here,
for the convenience of the next operation, we will remove the default wireless

connection.
TER
Y iTEﬂ,iMACBUZH 802.11acaxbgn
WEAEO
=B SSID: OpenWit | #30: Master
W CERE T
SEEis
e MAC iih E2 EEEs BRI R

e
o ‘
o
i

i

4) Then click Save in the lower right corner of the page to make the configuration take
effect.

TEHER
e Generic MAC80211 802.11acaxbgn . (BETE
% radio0 o =] ‘ =il |
CiERia
a8 MAC it Fi [SSl e dp e Sek

5) Then click the Sean button to scan the surrounding WiFi hotspots.

508



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

AGEHE !
EHRREEE, &4 oot BRRESFEELIERENFER.
pis i
@ radiol Generic MAC80211 802.11acbgn
— {=i8: 7 (7 GHz) | BEE: 7 Mbit's
S
(k] MAC itk Ei) EEEE e e e Sk

I - =]

6) Then the following window will pop up to display the available WiFi hotspots. At this
time, click the Join Network button on the right side of the WiFi hotspot you want to

connect to connect to the WiFi hotspot.

DA : IRRTL
=5 ssiD = =3 BSSID e

4 -58dBm

o e 4 Master EB:9F80.DF4F:3F WPA2 PSK (CCMP) AR

H

4 -59dBm = T 183 Master EB9F-80.DF4F 40 WPA2 PSK (COMP)
4 60dBm A s 149 Master ADADAOAIT231 WPA2 PSK (CCMP)
A 67dBm T, FOPE 60 Master 50EA03:AB:90:1A WPA2 PSK (CCMP)

7) Then an interface for connecting to a WiFi hotspot will pop up. We enter the
password of the hotspot as shown in the figure below, and then click the Submit button.

TEFEANARI : "xunlong_orangepi_5G"
BEARE
@ RTINS RIR AT, PN

FRENER | wwan

WPAZSE

55 BSSID

14F:40 IS , FIREHE SSID HREANE.

esmiaRs | Wallwan 2 want:
L BRH . ST IR st SRS  FesaRSTRUEE,

—_—
i f—=3

8) Then the following interface will pop up, click the Save button in the lower right

corner.
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F4ENIS: B "xunlong_orangepi_5G" (radio0.network1)
RERE

BE #3L: Client | SSID: xunlong_orangepi_5G
BB

FEREERA

L i
T | AC v 36(5180Mhz) v| BOMHz v

ExfEEnE - S
L.
ROEE
HUAE | RgRe  BEAE | WLAN R
& | wPE v
SSID | xunlong_orangepi_5G
BSsID
v
CE 0P , SRS

9) Finally, you will return to the main interface of wireless configuration, click Save and
Apply and wait for the configuration to be applied.

GBS !
HFREEE. &k oot AFRSEELIEREIFTER.
TR
& radiol Generic MACB0211 802.11acbgn
b {&i8: ? (7 GHz) | EE: 7 Mbit's
= SSID: xunlong_orangepi_5G | #34: Client o . ]
) I e Sy O = | s |
CiERna
(T MAC it B} =SnEs AR
TEEEE

ﬂﬁ#ﬁﬁﬁ|v g7 || 5w |

10) After successfully connecting to the WiFi hotspot, the interface is displayed as
shown in the figure below.
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r Generic MACB80211 802.11acbgn Tt
it {578 48 (5.240 GHz) | E: 2925 Mbit's == (g2l = |
SSID: xunlong_orangepi_5G | #3{: Client - i
60¢ S za [l =i
all] -60 dBm BSSID: 1C:BF:CE:D9:D2:60 | HIE: WPA2 PSK (CCMP) R L% |
CiERIf=
(] MAC it il SSNEE EuEEREEE
234.0 Mbit/s, 80 MHz, VHT-MCS 5
- VHT-NSS 1
= EB9F-80.DF4F3F 2 -
ZEFim "xunleng_erangepi 5G" (wlanD) -60 dBm 117.0 Mbit/s, 80 MHz, WYHT-MCS 3,
VHT-NSS 1

e | - (e

8.9. Installing packages via the command line

8.9. 1. Install via opkg in the terminal
1) Update the list of available packages

root@OpenWrt:/# opkg update

2) Get the software list
root@OpenWrt:/# opkg list

3) Install the specified package

root@OpenWrt:/# opkg install <package name>

4) Check the installed software
root@OpenWrt:/# opkg list-installed

5) Uninstall the software

root@OpenWrt:/# opkg remove <package name>

8.10. OpenWRT management interface installation software

package

H If you need to add new software packages, you can install them through the H
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|| OpenWRT management interface. H

8.10. 1. View the list of available software packages in the system
1) First enter the package management page

a. Find the "System" option in the navigation bar and click to enter

b. In the vertical column options below the system, select "software package" and
click to enter

Docker~ MBS - WS~ St~ Bl

RK3588 QP & Plus

=l ARMvB Processor rev 0

EinFe rockchip/armva

Slkdr OpenWrt 22.03.4 r20123-38cccd 7667 / LuCl openwrt-22.03 branch git-23.093.57104-ce20bda
RS 5.10.110

2) Then the main page of the software package will appear, as shown in the figure below,
to obtain the list of available software

a. In the "Operation" option of the software package, click "Update List" to get the

list of available software packages

b. On the Tab page, click "Available" to view the currently available software
packages

c. View the number of currently available packages

RiFe

==
98% (28.94 GiB)

FALLIE Bl E2E opkg
B LuCl EiEa:
o SifiE 2% F e
iF | B=E B
B 5
waEm [°z3 A @ik
(ipk)
4R Wil lov limi Ji
A6dxIat 13 504 KB ;::4;:21 provides support to deploy limited IPv4 access services to =
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8.10.2. Example of installing software packages
1) Take the installation package “luci-app-acl” as an example
a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”
In the list of software packages, you can see the version, package size and

description information of the “luci-app-acl” software package, and then click
the "Install" button

i TErREsS BE
luci-app-ac| B i EFRE URL.. @A | | =Fem. || temes.

LuCl EiFt.

eBiTE 2P X%
I | Bx% | B
FHEER13, %3
HHEER =S Fob (ipk)  fEEE
luci-app-acl git-21.194.67617-f74b0Ec 4.14 KiB LuCl account management module
luci-i18n-acl-en git-23.090.61754-f7f34d4 1.25KiB Translation for luci-app-acl - English | =5 |
luci-H8n-ackzhcn  git-23.090.61754-7134di4 190KB  Translation for luci-app-acl - EEE==TT (Chinese Simplified) [z, |

c. Then the following pop-up window will appear, click "Install"
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8 luci-app-acl i¥i5
R git-21.194.67617-f74b06c
A ~3.32 KiB Bt

Em:

TR

LuCl account management module

ESx) 332 KiB Al 1 e,

TEELEHEESY) 1.56 KiB BAh=/EL

d. Then wait for the installation to complete

EHERTRIT B EEE

W ZESS opkg install PATFRAEL.

e. The display after the installation is complete is as follows
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uring luci-app-acl.

18n-acl-zh-cn.

/]

2) Check whether the software package is installed successfully
a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”
b. Select and click "Available" on the Tab page
c. The “luci-app-acl” package will be displayed in the package list, and the update
status will be "installed"

nEe

=Rz
G5% (7.4 GB)

TEitRE: FEFREREE: BE X
| luci-app-acl| Ehe | A | BHdE H HEste B2 opkg -

S ——e
\ [FESR1-36, £ 36

e

SHRER REE Feh (Lipk)  fER

luci-app-ac| git-21.194 67638-1d6053e 42 KB LuCl account management module

8.10.3. Remove package example
1) Take the removal of the package “luci-app-acl” as an example
a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”
b. Select "Installed" on the Tab page to display the list of installed software
packages
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c. Click "Remove" on the right to remove the corresponding software package
Wi
ZFERE(E:
955 (T4 CH)
ﬁﬁ*' : Tt ge _
luci-app-acl b= | WA EHE = opkg
e =
\ o
(] EESFR 11, %1
2]
THEER = Fobh Cipk)  f e
| luci-app-acl qit-21.194 67638-1d6053e ~4.2 KB LuCl account management module B | |
d. Then the following pop-up window will be displayed, click ""Remove"
EREE luci-app-ac/
B git-21.194 67638-1d6053e
Ky ~3

faik

LuCl account management module

BB s | s |

e. After the removal is successful, the display interface is as follows
IEH TR O B
Eemoving package luci-app-acl from root.

*iA

2) Check whether the software package is removed successfully

a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”

b. Select and click "Installed" on the Tab page

c. The “luci-app-acl” package will not be displayed in the package list, and the

“luci-app-acl” package has been removed successfully

=iE=(E
95% (7.4/GB)

piecd TFotEEREa: BRI - )

luci-app-acl b= | WA | ESii == H EfEEES. . B opkg...
faicEntn=)

HHEER hE S K (Lipk) fiiik

ELE luci-app-acl' B15E8. ()
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8. 11. Using Samba Network Shares

There are mainly two software options for OpenWRT LAN file sharing, Samba
and NFS. The compatibility of the Samba system is better, while the performance of
NFS is superior. For users who need to use Windows devices, it is recommended to

choose Samba.

1) Enter the management page of the Samba network share
a. Find the "Service" option in the navigation bar and click to enter
b. In the vertical column options below the service, select "network sharing" and

click to enter

Docker~ | RS~ | P48 ~

Fg=EEE !
MERSEEIE, A oot BRESEELY

2) Select the interface that the Samba service needs to monitor
a. Select "General Settings" in the navigation bar of network sharing and click to
enter
b. The interface is specified according to actual needs. If you want to access

through the "wan port", set it to "wan"
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Mg =
Samba Version 4.14.7

| Z0 FIGE O |

[ docker: @#

[CJlan: g2

=
i
fin

(

wan: [#

it |Owané: 2

ERERE O
O SR OERRTEEAN , BT WIFI TLUSSS NEEEREET, FRNE N B RER S A !

EHEE 0 O
© =g b, LUBTEEERE O RBANSS RIS,

3) Set the shared directory of the network share
a. In the "Shared Directory" of the ""General Settings" of the network share, click
"Add" the shared directory address
b. Enter the name of the shared folder as "mmt" under the name
c. Under the path of the shared directory, choose to set the shared directory location

"/mnt"
d. Check "Browseable" and "Run anonymous user"
e. Click "Save and Apply" to save the configuration

HEAR
BENEASHNER, ST EREHCERESLATER,
B BE- W R @M AFA AR R &  HER AR VFSHR  Apple Time-
2. Enter the name of the shared folder E& * & [RARE RS Time- machine &
u BF R Fft machine v (GB)

g H B HE
3. Set the shared dlrectopy
/ %

mmt Jmnt 777 o777 [ i (i3 J

\ 1. Click "Add"

4) window10 starts network discovery and sharing

Note: To access Samba under the Windows 10 system, you need to confirm
whether Windows 10 has enabled network discovery and sharing for sharing. If it is

not enabled, perform the following settings first.

a. Enable Samba v1/v2 access
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a) Enter the "Control Panel" of Windows 10

b) Click "Programs" on the left navigation bar of the control panel

¢) Select "Turn Windows features on or off" in Programs and Features

d) Check "SMB 1.0/CIFS file sharing support" in the pop-up box of enabling or
disabling Windows functions

e) Click "OK" to configure the application

- @ BEEE > BE v o P
-~
s 0 { e & =FEET Windows T8 | SECEMER
i b LIRIRAR] Windows RENES | IE=EER
PIZEH] Internet
Be=E @%ﬁlﬁff e
3 SHSHERENEARE | RECRIEENERDTS R | SERES
B e :
. e [ Windows TsE - m] x
5'*1%3"‘5“’4 FEFEE¥E Windows Th&E 7]
b, Ers SEEA—FIE  FREERINE. SRR SEkEST
SR 12, S R —
@ [] | Internet Information Services [l
[ | Internet Information Services EIFEEAT Web s
® [ | Microsoft Message Queue (MSMQ) R&2
Microsoft Print to PDF
1] MultiPoint Connector | SABERETARR . LiFIERY IS Tiigs
O | ras E=EBEEERTSR(CMAK)
[ | RIP {smr=
SMB 1.0/CIFS P
O  Telnet EFE \
O | Trrp &R 0
[ | Windows Identity Foundation 3.5
2 Windows PowerShell 2.0
@ [/ Windows Process Activation Service b

b. Turn on the network discovery of Windows 10
a) Enter the "Control Panel" of Windows 10
b) Select "Network and Internet" in the Control Panel
¢) Then open "Network and Sharing Center"
d) Click | "Advanced Sharing Settings"
e) Turn on "Enable Network Discovery" and "Enable File and Printer
Sharing"
f) Click "Save Changes" to save the Windows 10 network discovery

configuration
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4 SEEToE

- o M [& > mRIEE > R Intemet > RISHIRSEG > SRSSRS| v o

S TR RERE T E SR
Windows SiFFrErmE M e E MR M EEE T, (RS S (B R,
= EHESTE)
FIEER
MECERERERT  MiEs ENALETRS LSt EiiTas . MESeRE S
A EEE L.

® SEREET
T REREE e A,
O FAREER

SHHTINAE
BFESTIETENAESAT | W AP RIS A B S R R TN,
@ BREZEHIETIRE
O FAEEETEAE
FEEEE
EZ, Windows BEESEMEREETENISE. B2 URFEREHEN ERSERNAS %K
NS | METLA R AR R,
(® 55T Windows EEFRFZRERIEE)
O ERAPEFINEREREIEATEN \

SERAR

SrrEy B

5) After the setting is completed, enter \\OpenWrt in the address bar of the resource
manager to access the shared directory, the user name is root, and the password is the

password set by the development board host

e = | mmt
&« v ‘.>N’;§>OpenWr‘t>mmt
S A E5R == Ao
& OneDrive System Volume Information g ==
wiringOP =
£ WPSH& audic.owav WAV I 1,836 KB
] openwrt-sunxi-cortexa7-sun8i-h2-plu... MDSSUM 30 1KB
O3 presfE
[E] orangepitxt =} KB
& #A [ ] usbcamera.apk 20,451 KB
=8k
5 o
4+ =
) =5
H =m
e FiEEESE (C)
= temp (\\wboxsr) |
- T
od =FEE

520



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

8. 12. Zerotier Instructions

The OpenWRT system has pre-installed the zerotier client. After creating a
virtual LAN on the zerotier official website, the client can directly join it through the

Network ID. The specific operation is as shown below.

1) Log in to zerotier official website , register and log

in and click Network->Create A Network to create a virtual local area network

Download Knowledge Base ~ Account  Networks ~ System APl Community  Logout

Create a Network to Get Started

6 ZEROINER Download  Knowledge Base  Account  Networks  System APl  Community  Logout
Your Networks SEAREH
Networks: 1 '
NETWORK ID NAME T DESCRIPTION SUBNET NODES

Authorized Members: 0 / 50
Online Members: 0

8286ac0e47d53bb5 | happy_metcalfe 172.27.0.0/16 00

2) Click to enter the network console page, you can set the privacy option to public, so
that the added network nodes do not need to be verified

Bas|cs Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

Description
Access Control
PRIVATE PUBLIC @
Nodes must be authorized to Any node can become a member.
become members Members cannot be de-
authorized or deleted.
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3) The following automatically assigns the address Here you can choose the network
segment yourself, here is 172.27.* *

IPv4 Auto-Assign

Auto-Assign from Range

10.147.17* 10.147.18* 10.147.19* 10.147.20*
10.144** 10.241** 10.242** 10.243**

10.244** 172.22** f 7717 e 172.24**

172252 172.26* 172215 172.28; >

TT2.290" LT2:301% 192.168.191" 192.168.192*

192.168.193* 192.168.194" 192.168.195”" 192.168.196"

4) Enter the following command in the OpenWRT terminal to join the virtual LAN
created above, where 8286ac0e47d53bb5 is the Network ID of the virtual LAN
created above

root@OpenWrt:/# zerotier-one -d #Start the zerotier client
root@OpenWrt:/# zerotier-cli join 8286ac0e47d53bb5 #join the network

5) Enter ifconfig in the terminal and you can see that there is already a new ztks54inm2
device with an IP address of 172.27.214.213

root@OpenWrt:/# ifconfig

ztks54inm?2 Link encap:Ethernet HWaddr F6:4E:DE:BF:D8:52

inet addr:172.27.214.213 Bcast:172.27.255.255 Mask:255.255.0.0

inet6 addr: fe80::e82f:d0ff:fe5a:867e/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:2800 Metric:1

RX packets:18 errors:0 dropped:0 overruns:0 frame:0

TX packets:48 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:1720 (1.6 KiB) TX byte81 (8.2 KiB)

6) Install the zerotier client on another device (Ubuntul8.04 is used as an example here),
execute the following command to install, and restart the computer after the installation is

complete

test@ubuntu:~$ curl -s https://install.zerotier.com | sudo bash
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7) After restarting, join the virtual LAN according to the Network ID, and you can also
see that the ip address assigned by zerotier has been obtained. At this time, the Ubuntu
PC and OrangePi R1 Plus LTS are in the same LAN, and the two can communicate freely
test@ubuntu:~$ sudo zerotier-cli join 8286ac0e47d53bb5
test@ubuntu:~$ ifconfig
ztks54inm?2: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 2800

inet 172.27.47.214 netmask 255.255.0.0 broadcast 172.27.255.255

inet6 fe80::5cel:851f:fe2b:6918 prefixlen 64 scopeid 0x20<link>

ether 6:1d:87:68:12:cf txqueuelen 1000 (ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame O

TX packets 46  bytes 10006 (10.0 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

8) Test whether the two terminals can communicate
root@OpenWrt:/# ping 172.27.47.214 -1 ztks54inm2
PING 172.27.47.214 (172.27.47.214): 56 data bytes

64 bytes from 172.27.47.214: seq=0 ttI=64 time=1.209 ms
64 bytes from 172.27.47.214: seq=1 ttI=64 time=1.136 ms
64 bytes from 172.27.47.214: seq=2 ttI=64 time=1.203 ms
64 bytes from 172.27.47.214: seq=3 ttI=64 time=1.235 ms
~C

--- 172.27.47.214 ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 1.136/1.195/1.235 ms

9) other common commands of zerotier

root@OpenWrt:/# zerotier-one -d #Start the zerotier client
root@OpenWrt:/# zerotier-cli status #Get address and service status
root@OpenWrt:/# zerotier-cli join # Network ID #join the network
root@OpenWrt:/# zerotier-cli leave # Network ID  #leave the network
root@OpenWrt:/# zerotier-cli listnetworks #list networks
OPENWRT DEVICE REVISION="v0"

OPENWRT RELEASE="OpenWrt 22.03.4 r20123-38ccc47687"
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9. Compilation method of OpenWRT source code

9.1. Download OpenWRT source code

1) First execute the following command to download the openwrt-22.03 branch code

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

test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git -b openwrt-22.03

2) After the OpenWRT code is downloaded, the following files and folders will be
included

test@test:~/openwrt$ s

BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

9.2. Compile OpenWRT source code

1) First install the following dependent packages (currently only tested on Ubuntu 20.04

to compile the following dependent packages, if you compile on other versions of the

system, please install the dependent packages by yourself according to the error message)
a. Method 1: The command to install dependent packages using a script is as

follows:

test@test:~/openwrt$ sudo ./install_dep.sh

b. Method 2: Install the dependency package directly using the following command

test@test:~/openwrt$ sudo apt update

test@test:~/openwrt$ sudo apt install -y ack antlr3 asciidoc autoconf \
automake autopoint binutils bison build-essential \

bzip2 ccache cmake cpio curl device-tree-compiler fastjar \

flex gawk gettext gcc-multilib g++-multilib git gperf haveged \
help2man intltool libc6-dev-i386 libelf-dev libglib2.0-dev \
libgmp3-dev libltdl-dev libmpc-dev libmpfr-dev \

libncurses5-dev \libncursesw5-dev libreadline-dev libssl-dev \

libtool Irzsz mkisofs msmtp nano ninja-build p7zip p7zip-full \
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patch pkgconf python2.7 python3 python3-pyelftools \
libpython3-dev qemu-utils rsync scons squashfs-tools \

subversion swig texinfo uglifyjs upx-ucl unzip \

vim wget xmlto xxd zlib1g-dev

2) Then execute ./scripts/feeds update -a and ./scripts/feeds install -a to download
dependent packages

test@test:~/openwrt$ ./scripts/feeds update -a

test@test:~/openwrt$ ./scripts/feeds install -a

3) Then choose to use the configuration file of OrangePi 5 Plus
a. Compile the image that supports TF card, eMMC, and NVMe startup, and select

the following configuration

test@test:~/openwrt$ cp configs/orangepi-5-plus-rk3588_defconfig .config

b. Compile the image that supports SPIFlash startup, and select the following

configuration

test@test:~/openwrt$ cp configs/orangepi-5-plus-rk3588-spi_defconfig .config

4) Then execute the following command to make the configuration take effect

test@test:~/openwrt$ make defconfig

5) Execute the following command to start compiling the openwrt source code
test@test:~/openwrt$ make V=s

6) After the compilation is complete, the path where the image is generated is:

test@test:~/openwrt$ tree -L 1 bin/targets/rockchip/armv8/
bin/targets/rockchip/armv8/

—— config.buildinfo

F—— feeds.buildinfo

—— openwrt-rockchip-armv8-xunlong_orangepi-5-plus-ext4-sysupgrade.img.gz
—— openwrt-rockchip-armv8-xunlong_orangepi-5-plus.manifest

—— openwrt-rockchip-armv8-xunlong_orangepi-5-plus-squashfs-sysupgrade.img.gz
—— packages

—— profiles.json

F—— sha256sums

version.buildinfo
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1 directory, 9 files

10. Instructions for using the Android 12 system

10. 1. Supported Android versions

Android version kernel version
Android 12 Linux5.10
Android 12 Box Linux5.10

10. 2. Android function adaptation

Function Android 12 Android12 Box
HDMI TX1 Display - 1080p OK OK
HDMI TX1 Display - 4K 120HZ OK OK
HDMI TX1 Display - 8K 60HZ OK OK
HDMI TX1 Audio OK OK
HDMI TX2 Display - 1080p OK OK
HDMI TX2 Display - 4K 120HZ OK OK
HDMI TX2 Display - 8K 60HZ OK OK
HDMI TX2 Audio OK OK
HDMI RX display OK OK
HDMI RX Audio OK OK
USB2.0X2 OK OK
2.5G PCle network port X2 OK OK
2.5G PCle network port light OK OK
Debug serial port OK OK
RTC OK OK
FAN interface OK OK
eMMC extension interface OK OK
AP6275P-WIFI OK OK
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AP6275P-BT OK OK
AX200-WIFI NO NO
AX200-BT NO NO
AX210-WIFI NO NO
AX210-BT NO NO
RTL8852BE-WIFI OK OK
RTL8852BE-BT OK OK
Recovery button OK OK

Type-C interface USB3.0 function OK OK
Type-C interface ADB function OK OK
Type-C interface DP display function OK OK
Type-C interface DP audio playback OK OK
USB3.0 Hub OK OK

switch button OK OK

infrared function OK OK

led light OK OK

Onboard MIC OK OK
headphone playback OK OK
headphone recording OK OK

SPK Horn OK OK

40PIN GPIO OK OK

40PIN 12C OK OK

40PIN SPI OK OK

40PIN UART OK OK

40PIN PWM OK OK

TF card start OK OK

SPI Flash+NVME solid state boot OK OK
OV13850 camera OK OK
OV13855 camera OK OK

GPU OK OK

VPU OK OK

NPU OK OK

MIPI LCD display OK NO

MIPI LCD Touch OK NO

MIPI LCD backlight OK NO
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HDMI CEC function

NO

OK

10. 3. How to use the USB wireless network card

1) Currently, the USB wireless network card models compatible with the Android image

are as follows:

Chip model Function VID&PID Adaptation
RTL8723BU 2.4G WIFI+BT4.0 Obda:b720 | Support WIFI and Bluetooth function,
does not support hotspot
RTLS8811CU 2.4G +5G WIFI Obda:c811 Support WIFI function and open
hotspot

2) The pictures of the above two USB wireless network cards are as follows:
a. The picture of the RTL8723BU USB wireless network card module is as

follows:

b. The picture of the RTL8811CU USB wireless network card module is as

follows:

3) The test methods of the above two types of USB wireless network cards are the same.

First, the USB network card needs to be inserted into the USB interface of the

development board.

4) Then, for the connection and test method of WIFI, please refer to the section of WIFI

connection test method
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5) For the Bluetooth test, please refer to the content of the Bluetooth test method

10. 4. M.2 How to use E-Key PCle WIFI6+Bluetooth module

1) The PCle wireless network card models currently compatible with Android 12 are as

follows:

SN model Physical picture

1 RTL8852BE
(PCIE+USB interface)

—— — - —— ® ¥
’
(TR

. it

Pay attention to RTL8852BE, please do not buy the module shown in the figure
below, there will be problems after testing.

Realtek module: RTL8852BE

AW-XB547NF REV01 L
[ |

WF MAC: 141333063EUX
CT#: GPJPO1IMATS5AJ

HP P/N:M91127-002
k SPS#:M91238-005
= SA#:M91128-001

Product of China

2) First insert the PCle wireless network card into the M.2 E-KEY interface of the
development board and fix it
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3) Then connect the power supply of the Type-C interface to the development board, and

power on

4) After the system starts, please refer to the section of WIFI connection test method for

WIFI connection and test method

5) For the Bluetooth test, please refer to the content of the Bluetooth test method

10. 5. WIFI connection test method

First of all, please note that there is no WIFI module on the Orange Pi 5 Plus
development board, and an external PCle network card or USB network card is
required to use the WIFI function.

For instructions on using the external PCle network card, please refer to the
section on how to use the M.2 E-Key PCle WIFI6+Bluetooth module.

For instructions on using the external USB network card, please refer to the

section on how to use the USB wireless network card.

1) First click to enter the Setting
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204 5 ¥
Q, search apps
[-] o
- T 0| @ B
Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) Then select Network & internet

Settings

Q  Search settings

Network & internet
Wi-Fi, hotspot *

.))

o Connected devices
o0
Bluetooth, pairing

3) Then select Internet

Network & internet

Imtesnet

Frimrrks yopdahie

4) Then turn on the Wi-Fi switch
Internet

WiFI 2»

5) After turning on Wi-Fi, if everything is normal, you can scan to nearby Wi-Fi hotspots
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Internet

v . ] &
» &
v &
¥ &

6) Then select the Wi-Fi you want to connect to, and the password input interface shown
in the figure below will pop up
xunlong_orangepi_5G

[ show password

q W e r 1 i u I (8] p €
a 5 d f g h i k J &

+ z S c v b n m ! 7 +

=}

7) Then use the keyboard to enter the password corresponding to Wi-Fi, and then use the

mouse to click the Enter button in the virtual keyboard to start connecting to Wi-Fi

xunlong_orangepi_5G

Arbsmarad meieas

@ # $ % & - + ( ) [ ]

8) The display after successful Wi-Fi connection is shown in the figure below:
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Internet
Wi-Fi t}
= l.ul'l to::?_maﬂgepl_‘als &

10. 6. How to use Wi-Fi hotspot

1) First, please make sure that the Ethernet port is connected to the network cable and

can access the Internet normally

2) Then select Settings

2:04 5 ¢
Q, Search apps
[-] =
= ¥ a @ "
Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
»
@ >
Sound Recorder Video WiringOP

3) Then select Network & internet

Settings

Q  Search settings

= Network & internet
& Wi-Fi, hotspot *

Connected devices
Bluetooth, pairing

4) Then select Hotspot & tethering
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Network & internet

Internet
Networks available

Calls & SMS

4 Airplane mode (® ]

¢>» Ethernet

® Hotspot & tethering

Hotspot on

5) Then select Wi-Fi hotspot

Hotspot & tethering

Use hotspot and tethering to provide internet to other devices through your 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

6) Then turn on the Wi-Fi hotspot, you can also see the name and password of the
generated hotspot in the figure below, remember them, and use them when connecting to
the hotspot (if you need to modify the name and password of the hotspot, you need to
turn off the Wi-Fi first -Fi hotspot before modification)

Wi-Fi hotspot

Use Wi-Fi hotspot m

Hotspot name
AndroidAP_6953

Security
WPA2-Personal

Hotspot password

7) At this point, you can take out your mobile phone. If everything is normal, you can
find the WIFI hotspot with the same name (here AndroidAP_6953) displayed under the
Hotspot name in the above picture in the WI-FI list searched by the mobile phone. Then
you can click AndroidAP_6953 to connect to the hotspot, and the password can be seen

under the Hotspot password in the above picture
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 && Fokk B M

g

-

Fotk J5 15

v/ xunlong_orangepi_5G a8 (0

e

AndroidAP_6953 8 7 ()

8) After the connection is successful, it will be displayed as shown in the figure below
(the interface of different mobile phones will be different, the specific interface is subject
to the display of your mobile phone). At this point, you can open a webpage on your
mobile phone to see if you can access the Internet. If you can open the webpage normally,
it means that the WI-FI Hotspot of the development board can be used normally.

&8 Foik R e R
To ik B @,
v/ AndroidAP_6953 8 70

10. 7. Bluetooth test method

Please note that there is no Bluetooth module on the Orange Pi 5 Plus
development board, and an external PCle network card with Bluetooth or a USB
network card with Bluetooth is required to use the Bluetooth function.

For instructions on using the external PCle network card, please refer to the
section on how to use the M.2 E-Key PCle WIFI6+Bluetooth module.

For instructions on using the external USB network card, please refer to the

section on how to use the USB wireless network card.
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1) First click to enter the Setting

204 8 ¢

Q, search apps

g
=

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) Then select Connected devices

Settings
Q  Search settings

Network & internet
Wi-Fi, hotspot

9)

e Connected devices
Bluetooth, pairing *

3) Then click Pair new device to turn on Bluetooth and start scanning the surrounding

Bluetooth devices

Connected devices

Other devices

usB

Charging this device

+ | Pairnew device
Bluetooth will turn on to pair k

4) The searched Bluetooth devices will be displayed under Available devices
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Pair new device

Device name
rk3588

Available devices

t. test &

®

Tablet's Bluetooth address: 00:E0:4C:23:99:87

5) Then click the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Pair with test?

Bluetooth pairing code

972414

D Allow access to your contacts and call history

CANCEL PAIR

6) The test here is the configuration process of the development board and the Bluetooth
of the Android mobile phone. At this time, the following confirmation interface will pop
up on the mobile phone. After clicking the pairing button on the mobile phone, the

pairing process will start

E5rk3588F 330137

5 F BRI
972414

RFREERETRIIEIECE

7) After the pairing is completed, you can see the paired Bluetooth device as shown in
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the figure below

Connected devices

Other devices

P usB

Charging this device
+  Pair new device

Previously connected devices

L test 3

8) At this time, you can use the Bluetooth of your mobile phone to send a picture to the
development board. After sending, you can see the following confirmation interface in
the Android system of the development board, and then click Accept to start receiving the
picture sent by the mobile phone.
s
Accept incoming file?
From

test

Filename

Screenshot_20220914_140609_com.android.settings.jpg

Size
170 kB

DECLINER ACCEPT

9) You can open the Download directory in the file manager to view the pictures

received by the Android system Bluetooth of the development board

Internal Memory/Download

A Home LevelUp = Multi [# Editor NewFolder Back

ﬂ Screenshot_20220914_140609_com.android.settings_102838.jpg
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10. 8. Test method of HDMI In

4) The location of the HDMI In interface on the development board is as follows:

5) Then use the HDMI to HDMI cable shown in the figure below to connect the HDMI
output of other devices to the HDMI In interface of the development board

7

6) Make sure that the HDMI output of the device connected to the HDMI In interface is
normal, and then open the HDMI In test APP

355 0 @ ]

Q, Search apps

s X a © B

Calculator Calendar Camera Clock Contacts Explorer

O % & = ® =

Files Gallery Hdmiln Lightning Music RKLogsTool

Q ] @ > -

Search Settings Sound Recorder Video wiringOP

7) Then you can see the video input of HDMI In, and the audio input of HDMI In will
also be output from the HDMI TX interface or headphone interface of the development
board. The figure below shows the desktop of the Linux system of the OPi5 development
board input through HDMI In.
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10.9. How to use 10.9.10.1 inch MIPI screen

Please make sure that the Android image used is the image of the following two
versions:

OrangePiSPlus_RK3588 Android12_lcd_v1.x.x.img

OrangePiSPlus_RK3588 Android12_spi-nvme_led_v1.x.x.img

1) The screen needs to be assembled first, please refer to the assembly method of the

10.1-inch MIPI screen

2) The interface position of the LCD on the development board is shown in the figure

below:

Note that the touch interface below is not for the LCD MIPI screen. It is

currently a spare interface and cannot be used.
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3) Connect the assembled screen to the LCD interface, connect the Type-C power supply
to the board, and power on. After the system starts, you can see the screen display as

shown in the figure below

10. 10. 0V13850 and OV13855 MIPI camera test method

Currently the development board supports two MIPI cameras, OV13850 and
OV13855, the specific pictures are as follows:
a. OV13850 camera with 13 million MIPI interface
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b. OV13855 camera with 13 million MIPI interface

The adapter boards and FPC cables used by the OV13850 and OV 13855 cameras are
the same, but the positions of the two cameras connected to the adapter boards are
different. The FPC cable is shown in the figure below. Please note that the FPC cable has
a direction. The end marked TO MB needs to be inserted into the camera interface of the
development board, and the end marked TO CAMERA needs to be inserted into the
camera adapter board.

There are a total of 3 camera interfaces on the camera adapter board, and only one
can be used at a time, as shown in the figure below, of which:

a. No.1 port is connected to OV13850 camera

b. No.2 interface is connected to OV13855 camera

c. No. 3 interface is not used, just ignore it
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The location of the camera interface on the Orange Pi 5 Plus development board is

shown in the figure below:

The method of inserting the camera into the CAM interface of the development

board is as follows:

After connecting the camera to the development board, we can use the following
method to test the camera:

a. Open the camera APP on the desktop

Or'anc]e Pi

8. 0O

b. Then you can see the preview screen of the camera
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Press and hold the mouse in the area shown in the red box in the picture below of the
camera APP and then drag to the right to call up the switching interface for taking

pictures and recording

The switching interface of taking pictures and recording is as follows, click Video to

switch to video recording mode

Camera

B Video
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Click the position shown in the figure below to enter the camera setting interface

B camera

W Video

The setting interface of the camera is as follows:

€  Settings

Resolution & quality

Capture Sound ®
Save location ®

Restore Default Settings

10.11.  40pin interface GPIO, UART, SPI and PWM test

10. 11. 1. 40pin GPIO port test

1) First click on the wiringOP icon to open the wiringOP APP
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-]

Calculator

Files

Q

Search

Calendar

P

Gallery

Settings

a

Camera

Hdmiln

@

Sound Recorder

Q Search apps

Clock Contacts Explorer
Lightning Music RKLogsTool
™~ .
» -
2 b
Video wiringOP

2) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the GPIO_TEST button to open the GPIO test interface

wiringOP
GPIO_TEST

UART_TEST

12C_TEST

SPI_TEST

PWM_TEST

3) The GPIO test interface is shown in the figure below. The two rows of CheckBox

buttons on the left are in one-to-one correspondence with the 26pin pins. When the
CheckBox button is checked, the corresponding GPIO pin will be set to OUT mode, and

the pin level will be set to high level; when the checkbox is unchecked, the GPIO pin
level will be set to low level; When the GPIO READALL button is pressed, information

such as the wPi number, GPIO mode, and pin level can be obtained.

1148 &

wiringOP

spa2 (]

scLz2

pwmis []

GPio1_as []
GPI01_A7 []
GPI01_B0 (]

spio_Txp [
sPI0_RXD []
sPio_cLk (]

cPi01_87 (]
Grio1_D7 (]
Grio3_ao [
Grioa_c2 []

] ePio1_AT
[ cPio1_A0
[ cpio3_a1

[] PI03_BS
[ cpio3_B6

[] erPi01_A2
[] spio_cso
[7] spio_cst

(] cri01_B6

] ePi01_A3

GPI03_A2 GPIO3_AS
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4) Then click the GPIO READALL button, the output information is as shown in the

figure below:
11785 4

wiringOP

GPIO READALL
spa2 []

scL2 [
pwmi4 [] [J crioi_at
[ crio1_ao
cPiI01.A4 (] [] cPio3.a1

GPI01_A7 []
GPI01_B0 [] [] cPioa_Bs
[ crios_se

spio_Txp []
spio_Rxp [] [ Grio1_az
spio_cLk [] [ spio_cso
[[] spio_cs1
ePi01.87 [] [] cPio1_Be

cPI01D7 (]

GPI03_A0 (] [] ePio1_A3
cpPio3c2 [

GPI03_A2 (] [] GPIO3_AS

5) There are a total of 28 GPIO ports in the 40pins of the development board that can be
used. The following uses pin 11 — the corresponding GPIO is GPIO1 A4 — the
corresponding wPi serial number is 5—as an example to demonstrate how to set the high
and low levels of the GPIO port. First click the CheckBox button corresponding to pin 11.
When the button is selected, pin 11 will be set to high level. After setting, you can use a
multimeter to measure the voltage value of the pin. If it is 3.3v, it means setting high

level success

547



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

spA.2 []
scL.2 [ ]

pwMmi4 [] [] Grio1_AT

[ ] 6PIO1_AD

GPIO1_A4 [] erio3_a1

GPIO1_A7 []

grio1Bo [ ] [] GrPioa_Bs
[] cPI03_B6

sPi0_TxD [ ]

sPIO_RXD [ ] [[] GPio1_A2

spio_cLk [ ] [ ] sPio_cso

[] spio_csT

6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is high

1235 A

wiringOP

GPIO READALL
spA2 []
scLz [
pwm14 [] [J Grio1_a1
[] aPI01_AQ
GPIOT_A4 [J erioz_a1
GPI01_A7 []
Grio1_80 [] [] crioa_Bs
] &PI03.B6
sPIo_TXD [
sPio_RxD [ [[] 6PI01_A2
sPlo_cLk [] [ sPio_cso
[J spio_cs1
GPIo1_87 (] [] 6PIO1_B6

GPI01.D7 []

cPio3_A0 [] [ 6PI01_A3
7) Click the CheckBox button in the figure below again to cancel the check status. Pin

11 will be set to low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Ov, it means that the low level is set successfully.
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spA.2 []
scL2 ]

pwmi4 [ [ Grio1_al
[ ] eriO1_AO
GPI01_a4 [ ]1[ ] Grio3_ar

]

GPI01_A7 [}

GPIo1Bo [ ] [ ] GrPio3_BS
[] ePi03_BE

spPio_Txp [ ]

sPio_RxD [] [] GrPio1_AZ

spio.cLk [ ] [ ] spio_cso

[] spio_cs1

8) Then click the GPIO READALL button, you can see that the current mode of pin 11
is OUT, and the pin level is low

1:34 5 @

wiringOP

GPIO READALL
soa.2 [

sci2'[5)
Pwm14 [] [] GPio1_a1

L) sriatap 2 7 8 ALT10
GPI01_A4 (] [] GPIo3_A1 e . G _ J ?h?w
1
epor7 O 8 ALT10
cpio1.Bo [ [] cpioa_ss o 18 ALT10
A 2 0 3 2 0| IN
[ erio3_se Al e L
spio_Txo [ ALTS

spioRxe [] [] GPIO1_AZ
spio_cLk (] [] sPio_cso

[ spio_cs1
GPI01.B7 [] [] ePI01_Be

GPI01_D7 []

6PI03_AD [] [] 6PIO1_A3

10. 11. 2. 40pin UART test
1) UART3 and UARTS are enabled by default in Android. The position of the 40pin is

shown in the figure below, and the corresponding device nodes are /dev/ttyS3 and
/dev/ttyS8 respectively
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UART3 UARTS

2) First click on the wiringOP icon to open the wiringOP APP

Q Search apps

£ = n @ B

Calculator Calendar Camera Clock Contacts Explorer
n W ﬂ =
0 o rFe
e
Files Gallery Hdmiln Lightning Music RKLogsTool
Search Settings Sound Recorder Video wiringOP

3) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the UART_TEST button to open the UART test interface

GPIO_TEST

12C_TEST
SPI_TEST

PWM_TEST

4) The serial port test interface of the APP is shown in the figure below
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144 5 @

wiringOP

fev/ttyS3 $ 115200  oPEN

(= IO <« o m

5) Take the test of UART3 as an example below, select the /dev/ttyS3 node in the
selection box, enter the baud rate you want to set in the edit box, and then click the
OPEN button to open the /dev/ttyS3 node. After opening successfully, click the OPEN
button becomes unselectable, and the CLOSE button and SEND button become

selectable

148 5 @

wiringOP

SEND

6) Then use Dupont wire to short the RXD and TXD pins of uart3

7) Then you can enter a character in the send edit box below, and click the SEND button
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to start sending

1525 &

wiringOP

* 115200 CLOSE

8) If everything is normal, the received string will be displayed in the receiving box
1555 &

wiringOP

/dev/ttyS3 + 115200 JPEN CLOSE

SEND

10. 11. 3. 40pin SPI test

1) From the table below, the available SPIs for Orange Pi 5 Plus are SPI0 and SPI4

G SR G GPIO GPIOFS | SIBIFS [ SIBFFS | GPIOFS GPIO EGET GRS SR ERME
33V 1 2 5V
CANO_RX_MO PWM1 M0 (fd8b0010) 12C2 SDA MO GPI00_CO 16 3 4 5V
CANQ_TX_M0 PWMO_MO (fd8b0000) 12C2 SCL MO GPIOO B7 15 5, 6 GND
UARTL RTSN_M1 12C8 SCL M2 PWM14 M2 (febf0020) | GPIO1 D6 62 7 8 109 GPIO1 AL UART6_TX_M1 12C2 SCL M4 SP14_MOSI_M2
GND 9 10 110 GPIO1 AD UART6_RX_M1 12€2 SDA M4 SPI4_MISO_M2
GPIO1_Ad 36 11 12 97 GPIO3_AL SPI4_MOSLM1 | PWM11IR_MO_(febe0030)
GPIO1 A7 39 13 14 GND
GPIO1 B0 40 15 16 32 GPIO3 B5 UART3_TX_ ML CAN1_RX_ MO PWM12 MO_(febf0000)
33V 17 18 33 GPIO3_B6 UART3_RX_M1 CAN1_TX_MO PWM13 MO _(febf0010)
UART4_RX_M2 SPI0_MOSI_M2 GPIO1 B2 42 19 20 GND
SPI0_MISO_M2 GPIO1 B1 a1 21 22 34 GPIO1 A2 | UARTG RTSN_ M1 | 12C4 SDA M3 SPI4_CLK M2 PWMO_M2 (fd8b0000)
UART4 TX_M2 SPIO_CLK M2 GPIO1 B3 43 23 24 24 GPIO1 B4 SPI0_CSO_M2 UART7_RX_ M2
GND 25 26 45 GPIO1 BS SPI0_CS1 M2 UART7_TX M2
PWM13 M2 (febf0010) UART1 RX_M1 12C5 SDA M3 GPIO1 BY a7 27 28 46 GPIO1 B6 12C5 SCL M3 UARTL TX M1
UART1 CTSN_M1 12C8 SDA M2 GPIO1 D7 63 29 30 GND
PWM10_MO (febe0020) SPI4_MISO_M1 GPIO3_A0 96 31 32 35 GPIO1 A3 | UART6.CTSN.M1 | [2€4 SCL M3 SPI4_CS0_M2 PWM1 M2 (fd8b0010)
PWM14 MO (febf0020) | GPIO3 C2 114 33 34 GND
SPI4_CLK M1 UARTS_TX_M1 GPIO3 A2 98 35 36 101 GPIO3 A5 | UARTS CTSN_M1
GPIO3 C1 113 37 38 100 GPIO3 A4 | UART8 RTSN.M1 | SPI4 CS1 M1
GND 39 40 99 GPIO3 A3 UART8_RX_M1 SPI4_ CS0_M1

2) The Android system opens the SPIO configuration by default. Here is a demonstration
to test the SPIO interface through the w25q64 module. First, connect the w25q64 device
to the SPIO interface.
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3) Then click the wiringOP icon to open the wiringOP APP

Q Search apps

B X ] G B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Hdmiln Lightning Music RKLogsTool
J“ -
Search Settings Sound Recorder Video wiringOP

4) The main interface of wiringOP APP is displayed as shown in the figure below, click

the SPI_TEST button to open the SPI test interface
GPIO_TEST
12C_TEST

PWM_TEST

5) Then click the OPEN button to initialize the SPI
3235 @
wiringOP

SPI Channel SPI Port SPI Speed: 2000000

al0]: Ox9f datal1]: Ox09
tal2]: 0x09 datal3): 0x09
TRANSFER

FPI Open Success, channel: 0, port: 0, 55)6@(L2000000|
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6) Then fill in the bytes that need to be sent, such as reading the ID information of
w25q64, fill in the address 0x9f in data[0], and then click the TRANSFER button

12:37

wiringOP

/dev/spidev4.1 ¥ SPI Channel; SPI Port SPI speed: 2000000

OPEN

data[0]: | 0x9f Hata[1]: Ox09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 4, port: 1, speed:2000000

7) Finally, the APP will display the read ID information
3255 0 @
WiringOP
=d: 2000000
ope
i[0]: Ox9f datal1]: Ox09
0x09 data 0x09

TRANSW

SPI Transfer success

et4
data[0]:ff
data[1]:ef
iata[2]:40
lata[3):17

8) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, corresponding to the value read above (h stands for hexadecimal)

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25QB4FV (SPI) 16h 4017h
W25Q64FV (QPI) 16h 6017h

10. 11. 4. 40pin PWM test

1) Android enables PWM10 and PWM14 by default, and the corresponding pins are
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located at 40pin as shown in the figure below:

2) First click on the wiringOP icon to open the wiringOP APP

Q, Search apps

5 % 0 @ B

Calculator Calendar Camera Clock Contacts Explorer
n F : ﬂ @ e -
Files Gallery Hdmiln Lightning Music RKLogsTool
Search Settings Sound Recorder Video wiringOP

3) Then click the PWM_TEST button on the main interface of wiringOP to enter the
PWM test interface

GPIO_TEST
UART_TEST
12C_TEST

SPILTEST

4) The base address corresponding to PWMI0 is febe0020, and the base address
corresponding to PWM14 is febf0020. Here, fd8b0020.pwm is displayed on the right of
pwmchip0. At this time, you need to click the drop-down option to select other pwmchips
until febe0020 or febf0020 is displayed on the right.

244 5 @
wiringOP

pwmchip0 Duty
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5) When the drop-down option menu selects pwmchip2, the corresponding base address
of PWM10 is febe0020 on the right

3035 @
wiringOP

|W,‘m-v. 2 v | Period 50000 ne

ON

pwmchip2 Duty

6) When the drop-down option menu selects pwmchip4, the corresponding base address
of PWM14 is febe0020 on the right

3015 &
wiringOP

| owmchipd. | Period 50000 1

ON

pwmchip4 Duty

7) Take the test of PWMI10 as an example, we need to select pwmchip2

3035 @
wiringOP

|W,‘m-v. 2 v | Period 50000 ne

ON

pwmchip2 Duty

8) Then confirm the PWM period, the default configuration is 50000ns, converted to
PWM frequency is 20KHz, you can modify it yourself, click the open button to export
PWM10

3:.07 B
wiringOP
wmchif - Period 50000 ¢

OoN

pwmchip2 Duty

9) Then drag the drag bar below to change the PWM duty cycle, and then check Enable
to output the PWM waveform
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12:47 e @
wiringOP
- Period 50000

OFF

Enable |pwmchip0 Duty

10) Then use an oscilloscope to measure the 31st pin in the 40pin of the development

board, and you can see the following waveform

0228128230 11:27)

10.12. How to use ADB

10. 12. 1. Use the data cable to connect to adb debugging
1) First prepare a good quality Type-C data cable

&

2) Then connect the development board and Ubuntu PC through the Type-C data cable.

The position of the Type-C interface of the development board is shown in the figure

below:
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3) Then install the adb tool on the Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt -y install adb

4) You can view the identified ADB devices through the following command
test@test:~$ adb devices

List of devices attached

S63QCF54CJ  device

test@test:~$ Isusb

Bus 003 Device 006: ID 2207:0006

5) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell

console:/ $

6) Execute the following command to remount the Android system
test@test:~$ adb root
test@test:~$ adb remount

7) Then you can transfer files to the Android system

test@test:~$ adb push example.txt /system/

10. 12. 2. Use network connection adb debugging

Using the network adb does not require a data cable of the Typc-C interface to
connect the computer and the development board, but to communicate through the
network, so first of all, please ensure that the wired or wireless network of the
development board has been connected, and then obtain the IP address of the

development board, and then to use.

1) Make sure that the service.adb.tep.port of the Android system is set to port number
5555
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console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

2) If service.adb.tcp.port is not set, you can use the following command to set the port

number of network adb

console:/ # setprop service.adb.tcp.port 5555
console:/ # stop adbd
console:/ # start adbd

3) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt install -y adb

4) Then connect network adb on Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx (The IP address needs to be changed to
the IP address of the development board)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
IList of devices attached
192.168.1.xxx:5555 device

5) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell
console:/ #

10.13. 2.4G USB remote control tested by Android Box

1) A 2.4G USB remote control that has been tested so far is shown in the figure below

a. Contains a remote control
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b. A USB wireless receiver

2) The Android Box system does not require any configuration, it can be used after

plugging it in

10.14. How to use the infrared remote control of the

Android Box system

1) The development board comes with an infrared receiver, and its location is shown in

the figure below:

@

arks mes v

2) Before testing infrared reception, we need to prepare an infrared remote control
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Note: The Android system provided by Orange Pi only supports the remote
control provided by Orange Pi by default, and the remote control of TV or air

conditioner cannot be used.

3) The Android Box system has been adapted to this remote control, and it can be used

directly without other settings.

10. 15. How to use HDMI CEC function in Android Box system

HDMI CEC allows users to control all connected devices through HDMI with
only one remote control. Based on this function, we can control the development
board with the remote control of the TV.

Before testing this function, please make sure your TV supports HDMI CEC.

1) First connect the development board to the TV through the HDMI cable, then power

on and start

2) Then turn on the HDMI CEC function in the TV settings. Different TVs may have
different ways to turn it on. Here we take Xiaomi TV as an example. Press the menu
button on the remote control, then select CEC remote control and press the confirmation
button
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sl

HDMIENiR E

CECEfz

3) Then select "On" to open the HDMI CEC remote control

4) At this point, you can control the Android Box system of the development board

through the remote control of the TV
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11. How to compile Android 12 source code

11. 1. Download Android 12 source code

1) First download the Android 12 source code sub-volume compressed package from
Google network disk

RK3588S_Android_Source_Code E S [:::]

B T il rieEn KA

B Android 12 argz masaum .

"l®F ® F P PP
elz 2 2 2 2 2 &

2) After downloading the sub-volume compression package of the Android 12 source
code, please check whether the MD5 checksum is correct, if not, please download the

source code again

test@test:~$ mdSsum -c Android_12.tar.gz.md5sum
Android_12.tar.gz00: confirm
Android_12.tar.gz01: confirm
Android_12.tar.gz02: confirm
Android_12.tar.gz03: confirm
Android_12.tar.gz04: confirm
Android_12.tar.gz05: confirm
Android_12.tar.gz06: confirm
Android_12.tar.gz07: confirm

3) Then you need to merge multiple compressed files into one, and then decompress
test@test:~$ cat Android_12.tar.gz0* > Android_12.tar.gz
test@test:~$ tar -xvf Android_12.tar.gz

11. 2. Compile the source code of Android 12

1) First install the software packages required to compile the Android12 source code
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test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gce-multilib g++-multilib libc6-dev-i386 \
lib32ncursesS-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgl1-mesa-dev libxml2-utils xsltproc unzip

test@test:~$ sudo apt-get install -y u-boot-tools

2) There is a build.sh compilation script in the source code, and the compilation
parameters are as follows

a.-U: compile uboot

b.-K: compile kernel

c.-A: compile android

d.-u: package and generate update.img and update spi_nvme.img

e.-0: Compile the OTA package

f.-d: specify kernel dts

3) Compile uboot, kernel, android and package them into update.img
a. The command to compile and support HDMI 8K display image (LCD off by
default) is as follows:
test@test:~$ cd Android_12
test@test:~/ Android _12$ source build/envsetup.sh
test@test:~/ Android 12$ lunch rk3588 s-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

b. The command to compile and support LCD display image is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ export DUAL_LCD=true
test@test:~/ Android _12$ source build/envsetup.sh
test@test:~/ Android 12$ lunch rk3588 s-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

c. The command to compile the image of the Box version is as follows:
test@test:~$ cd Android_12
test@test:~/ Android_12$ export BOARD=orangepi5plus
test@test:~/ Android 123 source build/envsetup.sh
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test@test:~/ Android 12$ lunch rk3588 box-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

4) After the compilation is complete, the following information will be printed
ook ek rkimageMaker ver 2, [ F#sdckck

Generating new image, please wait...

Writing head info...

Writing boot file...

Writing firmware...

Generating MD5 data...

MD)5 data generated successfully!
INew image generated successfully!

Making update.img OK.

Make update image ok!

5) The final image file will be placed in the rockdev/Image-rk3588 s directory. Among
them, update.img is the boot image that supports TF card and eMMC, and
update_spi_nvme.img is the boot image of NVME SSD

test@test:~/Android 123 cd rockdev/Image-rk3588_s
test@test:~/Android_12/rockdev/Image-rk3588 s $ Is update*

update.img update_spi_nvme.img

6) If you compile the image of the Box version, the final generated image file will be
placed in the rockdev/Image-rk3588_box directory

test@test:~/Android_12$ cd rockdev/Image-rk3588 box
test@test:~/Android_12/rockdev/Image-rk3588 box$ Is update*

update.img update _spi_nvme.img
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12.

system

Instructions for using the Orange Pi OS Droid

12. 1. Function adaptation of OPi OS Droid system

Function OPi OS Droid function adaptation
HDMI TX1 display OK
HDMI TX1 Audio OK
HDMI TX2 display OK
HDMI TX2 Audio OK
HDMI RX display OK
HDMI RX Audio OK
USB2.0X2 OK
2.5G PCle network port X2 OK
2.5G PCle network port light OK
Debug serial port OK
RTC OK
FAN interface OK
eMMC extension interface OK
AP6275P-WIFI OK
AP6275P-BT OK
AX200-WIFI NO
AX200-BT NO
AX210-WIFI NO
AX210-BT NO
RTLS8852BE-WIFI OK
RTL8852BE-BT OK
Recovery button OK
Type-C interface USB3.0 function OK
Type-C interface ADB function OK
Type-C interface DP display OK

function
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Type-C interface DP audio playback OK
USB3.0 Hub OK
switch button OK
infrared function OK
led light OK
Onboard MIC OK
headphone playback OK
headphone recording OK
SPK Horn OK
40PIN GPIO OK
40PIN 12C OK
40PIN SPI OK
40PIN UART OK
40PIN PWM OK

TF card start OK
SPI Flash+NVME solid state boot OK
OV13850 camera OK
OV1385S camera OK
GPU OK

VPU OK

NPU OK

MIPI LCD NO
HDMI CEC NO

12. 2. Test method of HDMI In

1) The location of the HDMI In interface on the development board is as follows:

2) Then use the HDMI to HDMI cable shown in the figure below to connect the HDMI
output of other devices to the HDMI In interface of the development board
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v

3) Make sure that the HDMI output of the device connected to the HDMI In interface is
normal, and then open the HDMI In test APP

4) Then the window shown in the figure below will appear. At this time, the video input
of HDMI In cannot be seen. You need to click the position marked in the red box in the

figure below to enlarge it to full screen

5) Then you can see the video input of HDMI In, and the audio input of HDMI In will
also be output from the HDMI TX interface or headphone interface of the development
board. The figure below shows the desktop of the Linux system of the OPi5 development
board input through HDMI In.
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13.

Appendix

13. 1. User Manual Update History

version

Date

Updated Notes

v1.0

2023-05-22

initial version

vl.l

2023-05-24

1. How to use the infrared remote control of the Android Box system

2. Instructions for using the Orange Pi OS Droid system

vl.2

2023-05-26

1. Ubuntu/Debian: HDMI IN test method
2. Delete the instructions for using the RTL8821CU USB WIFI module,

this module is not recommended

vl.3

2023-05-29

1. Update the method of using RKDevTool to burn the image to
spiflash+ssd
2. Use RKDevTool to clear SPIFlash

vl4

2023-05-31

1. Update the usage method of M.2 E-Key PCle WIFI6+Bluetooth
module

2. Ubuntu/Debian: How to use the ZFS file system

3. Ubuntu/Debian: Turn off the green light and blue light by default when
booting

4. Add the instructions for using the Debianl2 system (scattered in
multiple sections)

5. Instructions for using the 5v pin in the 40pin interface of the

development board to supply power

vl.5

2023-06-07

Add the picture of eMMC module

Correct the picture of the cooling fan interface

w P =

Add a method to check the temperature of nvme ssd

v1.6

2023-11-08

Method of using wiringOP hardware PWM
Ubuntu/Debian: How to use CasaOS

N =

v1.7

2024-01-29

How to burn Orange Pi OS (OH) image to TF card
How to burn Orange Pi OS (OH) image into eMMC

N =

v1.8

2024-02-02

1. Linux6.1 system adaptation situation
2. Linux: How to use NPU
3. Linux: RK3588 How to use Baidu Flying Plate
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13. 2. Image update history

Date Updated Notes

2023-05-19 | OrangepiSplus_1.0.0_debian_bullseye server linux5.10.110.7z
OrangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.0_debian_bullseye desktop kde-plasma linux5.10.110.7z
OrangepiSplus_1.0.0_ubuntu_focal server linux5.10.110.7z
OrangepiSplus_1.0.0_ubuntu_focal desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.0_ubuntu_jammy server linux5.10.110.7z
OrangepiSplus_1.0.0_ubuntu_jammy_desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.0_ubuntu_jammy_ desktop gnome linux5.10.110.7z
Opios-droid-aarch64-opiSplus-23.05-linux5.10.110.tar.gz
Opios-droid-aarch64-opiSplus-23.05-linux5.10.110-spi-nvme.tar.gz
OrangePi5Plus RK3588 Android12 v1.0.0.tar.gz
OrangePi5Plus RK3588 Android12 lcd v1.0.0.tar.gz
OrangePi5Plus-RK3588 Android12-box v1.0.0.tar.gz
OrangePi5Plus RK3588 Android12 spi-nvme v1.0.0.tar.gz
OrangePi5Plus RK3588 Android12 spi-nvme lcd v1.0.0.tar.gz
OrangePi5Plus-RK3588 Android12-box_spi-nvme v1.0.0.tar.gz
openwrt-aarch64-opiSplus-23.05-linux5.10.110-ext4.img.gz

* initial version

2023-05-22 | Opios-arch-aarch64-gnome-opiSplus-23.05-linux5.10.110.img.xz

openwrt-rockchip-armv8-xunlong_orangepi-5-plus-spi-squashfs-sysupgrade.bin

* initial version

2023-05-24 | OrangepiSplus_1.0.2 debian_bullseye desktop kde-plasma linux5.10.110.7z

* Fix the problem that desktop audio cannot be used
* Update the chromium browser to chromium-browser 110.0, which supports video

playback in h264, h265, vp8, vp9 and av1 formats

2023-05-26 | Opios-arch-aarch64-gnome-opiSplus-23.05.1-linux5.10.110.img.xz

* Taskbar: remove calendar and music, add shortcuts for command line terminal and

browser
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* Support to open the command line terminal through the shortcut key of

CTRL+ALT+T

OrangePi5Plus RK3588 Android12 v1.0.1.tar.gz
OrangePi5Plus RK3588 Android12 v1.0.1 lcd.tar.gz
OrangePi5Plus RK3588 Android12 v1.0.1 spi-nvme.tar.gz
OrangePi5Plus RK3588 Android12 v1.0.1 lcd spi-nvme.tar.gz

* pre-install google play store

OrangepiSplus_1.0.4 debian_bullseye desktop kde-plasma_linux5.10.110.7z

* Support CTRL+ALT+T shortcut to open the command line terminal

* Added shortcuts for konsole terminal and chromium browser in the taskbar
* Optimize the display name of the audio device

* Optimize test_hdmiin.sh test script

* Fix the problem that spiflash+nvme ssd cannot start

OrangepiSplus_1.0.4 debian_bullseye desktop xfce linux5.10.110.7z

* Support CTRL+ALT+T shortcut to open the command line terminal

* Optimize the display name of the audio device

* Optimize test_hdmiin.sh test script

* Update the chromium browser to chromium-browser 110.0, which supports video
playback in h264, h265, vp8, vp9 and avl formats

* Fix the problem that spiflash+nvme ssd cannot start

OrangepiSplus_1.0.4 ubuntu focal desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.4 ubuntu _jammy_ desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.4 ubuntu_jammy_ desktop gnome linux5.10.110.7z

* Support CTRL+ALT+T shortcut to open the command line terminal
* Optimize the display name of the audio device

* Optimize test_hdmiin.sh test script

* Fix the problem that spiflash+nvme ssd cannot start
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OrangepiSplus 1.0.4 debian bullseye server linux5.10.110.7z
OrangepiSplus 1.0.4 ubuntu focal server linux5.10.110.7z
OrangepiSplus 1.0.4 ubuntu jammy server linux5.10.110.7z

* Fix the problem that spiflash+nvme ssd cannot start

2023-05-29 | Opios-droid-aarch64-opiSplus-23.05.1-linux5.10.110-en.tar.gz
Opios-droid-aarch64-opiSplus-23.05.1-linux5.10.110-en-spi-nvme.tar.gz
* Pre-installed google play store (en in the above image name means English version,
you need to go to Google network disk to download)

2023-06-01 | OrangepiSplus_1.0.6_ubuntu jammy_desktop xfce linux5.10.110.7z

* Fix the problem that the zfs file system cannot be installed
* Add rk3588-opi5Splus-disable-leds.dtbo, used to turn off blue and green lights
* Update the chromium browser to chromium-browser 110.0, which supports video

playback in h264, h265, vp8, vp9 and avl formats

OrangepiSplus_1.0.6_debian_bullseye desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.6_debian_bullseye desktop kde-plasma_linux5.10.110.7z

* Update mpp package
* Fix the problem that the zfs file system cannot be installed

* Add rk3588-opi5Splus-disable-leds.dtbo, used to turn off blue and green lights

OrangepiSplus_1.0.6_ubuntu_focal desktop xfce linux5.10.110.7z
OrangepiSplus_1.0.6_ubuntu_jammy_ desktop gnome linux5.10.110.7z
OrangepiSplus_1.0.6_ubuntu_focal server linux5.10.110.7z
OrangepiSplus_1.0.6_debian_bullseye server linux5.10.110.7z
OrangepiSplus_1.0.6_ubuntu_jammy server linux5.10.110.7z

* Add rk3588-opi5Splus-disable-leds.dtbo, used to turn off blue and green lights

* Fix the problem that the zfs file system cannot be installed

OrangepiSplus 1.0.6_debian bookworm server linux5.10.110
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OrangepiSplus_1.0.6_debian_bookworm_desktop xfce linux5.10.110

* initial version

2023-11-08 | OrangepiSplus_1.0.8 ubuntu focal server linux5.10.160.7z
OrangepiSplus 1.0.8 ubuntu jammy server linux5.10.160.7z
OrangepiSplus 1.0.8 debian bullseye server linux5.10.160.7z
OrangepiSplus 1.0.8 debian bookworm server linux5.10.160.7z
OrangepiSplus 1.0.8 ubuntu focal desktop xfce linux5.10.160.7z
OrangepiSplus 1.0.8 ubuntu jammy desktop xfce linux5.10.160.7z
OrangepiSplus_1.0.8 debian_bullseye desktop xfce linux5.10.160.7z
OrangepiSplus 1.0.8 debian bookworm desktop xfce linux5.10.160.7z

* Kernel version upgraded to 5.10.160

2024-02-02 | OrangepiSplus 1.0.8 ubuntu focal server linux6.1.43.7z
OrangepiSplus_1.0.8 ubuntu_jammy server linux6.1.43.7z
OrangepiSplus_1.0.8 debian_bullseye server linux6.1.43.7z
OrangepiSplus 1.0.8 debian bookworm server linux6.1.43.7z
OrangepiSplus_1.0.8 ubuntu focal desktop xfce linux6.1.43.7z
OrangepiSplus_1.0.8 ubuntu_jammy desktop xfce linux6.1.43.7z
OrangepiSplus_1.0.8 debian_bullseye desktop xfce linux6.1.43.7z
OrangepiSplus_1.0.8 debian_bookworm_desktop xfce linux6.1.43.7z

* initial version

574




	1.Basic Features of Orange Pi 5 Plus
	1.1.What is Orange Pi 5 Plus
	1.2.Purpose of Orange Pi 5 Plus
	1.3.Hardware Specifications of Orange Pi 5 Plus
	1.4.Top view and bottom view of Orange Pi 5 Plus
	1.5.nterface details of Orange Pi 5 Plus

	2.Introduction to the use of the development board
	2.1.Prepare the required accessories
	2.2.Download the image of the development board and re
	2.3.Method of burning Linux image to TF card based on 
	2.3.1.How to use balenaEtcher to burn Linux image
	2.3.2.How to use RKDevTool to burn Linux image to TF car
	2.3.3.How to use Win32Diskimager to burn Linux image

	2.4.Method of burning Linux image to TF card based on 
	2.5.How to burn Linux image to eMMC
	2.5.1.How to use RKDevTool to burn Linux image into eMMC
	2.5.2.Using the dd command to burn the Linux image into 

	2.6.How to burn Linux image to SPIFlash+NVMe SSD
	2.6.1.The method of using the dd command to burn
	2.6.2.How to use balenaEtcher software to program
	2.6.3.Using RKDevTool to burn

	2.7.How to burn OpenWRT image to SPI FLASH
	2.7.1.The method of using the dd command to burn
	2.7.2.Using RKDevTool to burn

	2.8.How to burn Android image to TF card
	2.9.How to burn Android image into eMMC
	2.9.1.How to burn Android image into eMMC via Type-C cab
	2.9.2.How to burn Android 12 image into eMMC via TF card

	2.10.How to burn Android image to SPIFlash+NVMe SSD
	2.11.How to burn Orange Pi OS (Droid) image to TF card
	2.12.How to burn Orange Pi OS (Droid) image into eMMC
	2.12.1.Burn Orange Pi OS (Droid) image to eMMC
	2.12.2.Burn Orange Pi OS (Droid) image to eMMC via TF car

	2.13.Burn Orange Pi OS (Droid) image to SPIFlash+NVMe S
	2.14.How to burn Orange Pi OS (OH) image to TF card
	2.15.How to burn Orange Pi OS (OH) image into eMMC
	2.15.1.Burn Orange Pi OS (OH) image to eMMC via Type-C ca

	2.16.How to use RKDevTool to clear SPIFlash
	2.17.Start the Orange Pi development board
	2.18.How to use the debugging serial port
	2.18.1.Connection instruction of debugging serial port
	2.18.2.How to use the debugging serial port on the Ubuntu
	2.18.3.How to use the debugging serial port on Windows pl

	2.19.Instructions for using the 5v pin in the 40pin int

	3.Ubuntu/Debian Server and Xfce desktop system instr
	3.1.Supported Ubuntu/Debian image types and kernel ver
	3.2.Linux system adaptation
	3.2.1.Linux5.10 system adaptation situation
	3.2.2.Linux6.1 system adaptation situation

	3.3.The format of linux commands in this manual
	3.4.Linux system login instructions
	3.4.1.Linux system default login account and password
	3.4.2.How to set automatic terminal login in linux syste
	3.4.3.Instructions for automatic login of Linux desktop 
	3.4.4.The setting method of root user automatic login in
	3.4.5.The method of disabling the desktop in the Linux d

	3.5.Onboard LED Light Test Instructions
	3.6.Network connection test
	3.6.1.2.5G Ethernet port test
	3.6.2.WIFI connection test
	3.6.2.1.The server image connects to WIFI through commands
	3.6.2.2.The server image connects to WIFI in a graphical w
	3.6.2.3.Test method of desktop image

	3.6.3.How to set a static IP address
	3.6.3.1.Use the nmtui command to set a static IP address
	3.6.3.2.Use the nmcli command to set a static IP address


	3.7.How to use E-Key PCIe WIFI6+Bluetooth module
	3.8.SSH remote login development board
	3.8.1.SSH remote login development board under Ubuntu
	3.8.2.SSH remote login development board under Windows

	3.9.How to use ADB
	3.9.1.How to use network adb
	3.9.2.adb3.9.2. Use type-c data cable to connect to adb

	3.10.The method of uploading files to the Linux system 
	3.10.1.How to upload files to the development board Linux
	3.10.1.1.How to upload files using the scp command
	3.10.1.2.How to upload files using filezilla

	3.10.2.The method of uploading files to the development b
	3.10.2.1.How to upload files using filezilla


	3.11.HDMI test
	3.11.1.HDMI test
	3.11.2.HDMI IN test method
	3.11.3.HDMI to VGA display test
	3.11.4.HDMI resolution setting method

	3.12.How to use Bluetooth
	3.12.1.Test method of desktop image

	3.13.USB interface test
	3.13.1.Connect USB mouse or keyboard to test
	3.13.2.Connect USB storage device test
	3.13.3.USB wireless network card test
	3.13.3.1.RTL8723BU test
	3.13.3.2.RTL8811 test

	3.13.4.USB camera test

	3.14.Audio Test
	3.14.1.Testing audio methods on desktop systems
	3.14.2.The method of using commands to play audio
	3.14.2.1.Headphone interface playback audio test
	3.14.2.2.Speaker interface playback audio test
	3.14.2.3.HDMI audio playback test

	3.14.3.Method of using commands to test recording

	3.15.Temperature sensor
	3.16.40 Pin Expansion Interface Pin Instructions
	3.17.How to install wiringOP
	3.18.40 pin interface GPIO, I2C, UART, SPI, CAN and PWM
	3.18.1.40 pin GPIO port test
	3.18.2.How to set the pull-down resistance of pin GPIO po
	3.18.3.40 pin SPI test
	3.18.4.40 pin I2C test
	3.18.5.40 pin UART test
	3.18.6.How to test PWM using /sys/class/pwm
	3.18.7.CAN test method
	3.18.7.1.How to open CAN
	3.18.7.2.Use the CANalyst-II analyzer to test sending and r


	3.19.Method of using wiringOP hardware PWM
	3.19.1.How to set PWM using wiringOP’s gpio command
	3.19.1.1.Set the corresponding pin to PWM mode
	3.19.1.2.Method of adjusting PWM duty cycle
	3.19.1.3.Method of adjusting PWM frequency
	3.19.1.3.1.Method to adjust PWM frequency by setting frequenc
	3.19.1.3.2.Method of directly setting the PWM frequency


	3.19.2.How to use the PWM test program

	3.20.How to install and use wiringOP-Python
	3.20.1.How to install wiringOP-Python
	3.20.2.40 pin GPIO port test
	3.20.3.40 pin SPI test
	3.20.4.40 pin I2C test
	3.20.5.40 pin UART test

	3.21.Hardware watchdog test
	3.22.Check the serial number of RK3588 chip
	3.23.How to install Docker
	3.24.How to download and install arm64 version balenaEt
	3.25.The installation method of the pagoda linux panel
	3.26.Set the Chinese environment and install Chinese in
	3.26.1.Debian system installation method
	3.26.2.ubuntu 20.04 system installation method
	3.26.3.Ubuntu 22.04 installation method

	3.27.How to remotely log in to the Linux system desktop
	3.27.1.Use NoMachine remote login
	3.27.2.Use VNC remote login

	3.28.Some programming language test supported by thelin
	3.28.1.Debian Bullseye system
	3.28.2.Debian Bookworm system
	3.28.3.Ubuntu Focal system
	3.28.4.Ubuntu Jammy system

	3.29.QT installation method
	3.30.ROS installation method
	3.30.1.Ubuntu 20.04 method of installing ROS 1 Noetic
	3.30.2.Ubuntu20.04 The method of installing ROS 2 Galacti
	3.30.3.Ubuntu22.04 to install ROS 2 Humble

	3.31.The method of installing the kernel header file
	3.32.How to use 10.1 inch MIPI LCD screen
	3.32.1.10.1 -inch MIPI screen assembly method
	3.32.2.Open the 10.1 -inch MIPI LCD screen configuration
	3.32.3.The server version of the image rotation display d
	3.32.4.The desktop image rotation display and touch direc

	3.33.Instructions for opening the logo use instructions
	3.34.Test methods for OV13850 and OV13855 MIPI camera
	3.35.Test method for infrared receiving
	3.36.The method to use RTC
	3.37.How to use the cooling PWM fan
	3.38.How to use the ZFS file system
	3.38.1.How to install ZFS
	3.38.2.Methods of creating ZFS pools
	3.38.3.Test the data deduplication function of ZFS
	3.38.4.Test the data compression function of ZFS

	3.39.How to install and use CasaOS
	3.39.1.CasaOS installation method
	3.39.2.How to use CasaOS

	3.40.Methods of using NPU
	3.40.1.Preparation tools
	3.40.2.Install RKNN-Toolkit2 on Ubuntu PC
	3.40.3.Use RKNN-Toolkit2 for model conversion and model i
	3.40.3.1.Simulate running model on Ubuntu PC
	3.40.3.2.Using the NPU running model of the development boa
	3.40.3.2.1.Use Type-C data cable to connect adb
	3.40.3.2.2.Update the rknn_server and librknnrt.so of the dev
	3.40.3.2.3.Modify the parameters in the example
	3.40.3.2.4.Run the example on Ubuntu PC


	3.40.4.Call the C interface to deploy the RKNN model and 
	3.40.4.1.Download cross-compilation tools
	3.40.4.2.Modify the compilation tool path in the script
	3.40.4.3.Compile rknn_yolov5_demo
	3.40.4.4.Deploy rknn_yolov5_demo to the development board
	3.40.4.5.Run rknn_yolov5_demo on the development board


	3.41.RK3588 How to use Baidu Feipian
	3.41.1.Ubuntu PC environment construction
	3.41.1.1.Install Anaconda3 on PC
	3.41.1.2.Install RKNN-Toolkit2 on PC
	3.41.1.3.Install Paddle2ONNX on PC

	3.41.2.Board environment construction
	3.41.2.1.Install Anaconda3 on the board side
	3.41.2.2.Install the rknpu2 driver on the board side
	3.41.2.3.Compile FastDeploy C++ SDK on the board end

	3.41.3.Example of deploying model using FastDeploy
	3.41.3.1.Ubuntu PC model conversion
	3.41.3.2.Board end model deployment


	3.42.The method of shutting down and restarting the dev

	4.Ubuntu22.04 Gnome Wayland Desktop system instructi
	4.1.Ubuntu22.04 GNOME desktop system adaptation situat
	4.2.Confirm that the current window system used by the
	4.3.Switch the method of default audio equipment
	4.4.GPU test method
	4.5.Chromium browser hard solution to play video test 
	4.6.Kodi hard solution to play video test method
	4.7.Ubuntu22.04 Gnome to install ROS 2 Humble
	4.8.Set the Chinese environment and the method of inst

	5.Orange Pi OS Arch system use instructions
	5.1.Orange Pi OS Arch system adaptation situation
	5.2.How to use the M.2 E-Key PCIE WIFI6+Bluetooth modu
	5.3.How to use 10.1 inch MIPI LCD screen
	5.3.1.10.1 -inch MIPI screen assembly method
	5.3.2.How to open 10.1 -inch MIPI LCD screen configurati
	5.3.3.Method of rotating display and touch direction

	5.4.OV13850 and OV13855 MIPI test methods for testing
	5.5.Set the Chinese environment and the method of inst
	5.6.HDMI IN test method
	5.7.How to install wiringOP
	5.8.40 PIN interface GPIO, I2C, UART, SPI, CAN and PWM
	5.8.1.40 PIN GPIO port test
	5.8.2.40 PIN GPIO Port -to -Plattering resistance settin
	5.8.3.40 PIN SPI test
	5.8.4.40 pin I2C test
	5.8.5.40 Pin's UART test
	5.8.6.PWM test method
	5.8.7.CAN's test method
	5.8.7.1.How to open a can



	6.Linux SDK——orangepi-build instructions
	6.1.Compilation system requirements
	6.1.1.Compile with the Ubuntu22.04 system of the develop
	6.1.2.Compile with x64 Ubuntu22.04 computer

	6.2.Get the source code of linux sdk
	6.2.1.Download orangepi-build from github
	6.2.2.Download the cross-compilation toolchain
	6.2.3.orangepi-build complete directory structure descri

	6.3.Compile u-boot
	6.4.Compile the linux kernel
	6.5.Compile rootfs
	6.6.Compile linux image

	7.Linux Development Manual
	7.1.The method of compiling the kernel source code sep

	8.OpenWRT system instructions
	8.1.OpenWRT version
	8.2.OpenWRT Adaptation
	8.3.The first start to expand rootfs
	8.4.How to log in to the system
	8.4.1.Login via serial port
	8.4.2.Log in to the system via SSH
	8.4.3.Log in to the LuCI management interface
	8.4.4.Log in to the terminal through the LuCI management
	8.4.5.Use IP address + port number to log in to the term

	8.5.How to modify the IP address of the LAN port throu
	8.6.How to modify the root password
	8.6.1.Modify via command line
	8.6.2.Modify through the LuCI management interface

	8.7.USB interface test
	8.7.1.Mount the USB storage device under the command lin
	8.7.2.Mount the USB storage device on the LuCI managemen

	8.8.How to use E-Key PCIe wireless network card
	8.8.1.How to create WIFI hotspot
	8.8.2.How to connect to WIFI hotspot

	8.9.Installing packages via the command line
	8.9.1.Install via opkg in the terminal

	8.10.OpenWRT management interface installation software
	8.10.1.View the list of available software packages in th
	8.10.2.Example of installing software packages
	8.10.3.Remove package example

	8.11.Using Samba Network Shares
	8.12.Zerotier Instructions

	9.Compilation method of OpenWRT source code
	9.1.Download OpenWRT source code
	9.2.Compile OpenWRT source code

	10.Instructions for using the Android 12 system
	10.1.Supported Android versions
	10.2.Android function adaptation
	10.3.How to use the USB wireless network card
	10.4.M.2 How to use E-Key PCIe WIFI6+Bluetooth module
	10.5.WIFI connection test method
	10.6.How to use Wi-Fi hotspot
	10.7.Bluetooth test method
	10.8.Test method of HDMI In
	10.9.How to use 10.9.10.1 inch MIPI screen
	10.10.OV13850 and OV13855 MIPI camera test method
	10.11.40pin interface GPIO, UART, SPI and PWM test
	10.11.1.40pin GPIO port test
	10.11.2.40pin UART test
	10.11.3.40pin SPI test
	10.11.4.40pin PWM test

	10.12.How to use ADB
	10.12.1.Use the data cable to connect to adb debugging
	10.12.2.Use network connection adb debugging

	10.13.2.4G USB remote control tested by Android Box
	10.14.How to use the infrared remote control of the Andr
	10.15.How to use HDMI CEC function in Android Box system

	11.How to compile Android 12 source code
	11.1.Download Android 12 source code
	11.2.Compile the source code of Android 12

	12.Instructions for using the Orange Pi OS Droid syst
	12.1.Function adaptation of OPi OS Droid system
	12.2.Test method of HDMI In

	13.Appendix
	13.1.User Manual Update History
	13.2.Image update history


