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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

Y4

_'rangePiTM is a registered trademark of Shenzhen Xunlong Software Co., Ltd.
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1.4. Top view and bottom view of Orange Pi 5 Plus

Top view:

=

aPTa PLEE VL)

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

Rockchip RK3588/2.4GHz
(64 bit ARMTQuad Core CortexA76+Quad Core CortexA55 )

2.5G Ethernet *2 HDMI Out HDMI In

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

2*USB 2.0

16MB/32MB
SPI FLASH -

5V Fan - Recovery Button
RTC Connector 9
{2Pin 1.25mm) —3% ] - = . ! z ~40pin
TTLDebug UART —THGEE @ 1§ 00 o et et expansion header

eMMC interface
M.2 E-KEY(WiFi & BT) — Speaker Connector
2GB/AGB/8GB
LPDDR4 /4X

AWSBTI3ATQR

PMU(RKBO06-1)
PCle clock

USB3.0 Hub(GL3523) 5 ES8388

M.22230
Mounting —
PCB Nut
— Audicinfout

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

MaskROM Button 2"USB 3.0 IR Receiver

2GB/4GE/BGE 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 [ @

Sandisk
Ultra

16
om o

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

3) Display with HDMI interface

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

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.
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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)

pr——

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 enly 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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mnc]e Pi

Smart sleep

Simple and stylish

10) USB camera

WEBCAM o == HDFULL

-
B S e S
\_._ﬁ ———-..__\
~am B
S —"

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 (RIS

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

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:

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

figure below:

13
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Reckchia

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

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




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

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.

B3 TFcard, eMMC and NYME S5D boot image

B3 cPiFlash 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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Q balena Mara Products v Resources v Customers& Partnars & Pricing  Contact Login | SignUp

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 X86|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 %E4 Download
ETCHER FOR LINUX (LEGACY 32 BIT) [APPIMAGE) LINUX X865 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 - x> |

ﬁ balenaEicher

]

B Flash from file

& Flash from URL

il 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

&) balenaEicher

e

B Flash from file

& Flast from URL

W Clolie 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 balenaEfcher

o Orangep...170.img

_- Generic... Device

7 balena-rpiplay

using RPiPla

Flashing...

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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0 Etcher — 26% Validating...

&9 balenaEicher

o Orangep...170.img

! Generic... Device

7 balena-rpiplay

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 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 ensure that the version of the downloaded RKDevTool
tool is v2.96

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

the following folder.

B2 Android APPs

B3 Android and Linuximage writing tool-REKDevTool and driver

b. Then download all the files below

21
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B3 MiniLoader - what is nesded for burning Linux images

Ll

RkDevTool Release wv315zip &%

= Driverfssitant v6122ip 28

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.

B3  TFcard, eMMC and NVME S5D 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

o

=R EMHER =3 o
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 202271241 15:07
] config 2014/6/3 15:38 KB
& Driverlnstall 2022/2728 141 497 KB
= Readme 2018/1731 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

& EEMEENE v5.12 X

Ve | SIS ‘
L

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

Driverinstall b 4

e ﬂj

]

HEE

8) Then decompress RKDevTool Release v2.96.zipRKDevTool Release v3.15.zip,
this software does not need to be installed, just find RKDevTool in the decompressed
folder and open it

-

=i ERHH

=2 Ay

bin 202241201 1507 it

Language 20221211 15:.07 o=
[ config.cfg 2022/3/23 911 CEG Srid 7 KB
o g A qEm nLms
12| config 2021/11/3011:04 EERE 2 KB
El revision 2022/5/27 9:09 AR 3 KB
+ RKDevTool 202275727 .06 WERERF 1,212 KB
|5 TP T BRI 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

23
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corner will prompt "No device found"

| BESFETH 15 = %

TEER HpEE e

A\ 0|  mJe= @8 ..l
==l s e =

2 [T° Ca0J0ON0E0 | Barwacter

sas | T CenEmEn Mot

¢ T CaMICOA0ED | erest

5 [T [T [

B || D000 Resmaren

r |0 CeIImmen Ternel

g | 5] CRInmen 2

5 |T] CeOICON0C0  Besovers

(10| [ Cx3003000 Syzten

| 200000060 Tuchup

e [ o5 | o8 | wepms | me |
Ligslis4nE
i TEAT BB 7

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

g -

~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:

L E
0TH PLES 1)

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:

24
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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"

» BrETE TR vis

= =
TEEE FHEES SR
1T ST S S—
L
I Cx00I00001  Farmcter |
| 0000 | Vbnt |
Ca00J00000 trust
L 0000000 Misc
ROOOOOD0] | Resouree |
L COGCOC00 Karnel
OO | Best |
[ LO0E0000 Racayary
ROWC0D | Swsten |
[RRhanon. | Beskip
Landec i [oe [ wege€ [ = |
Gkl o=y
| B4 MASKROM Bt 4| T i
f.  Then place the mouse cursor in the area below
| TR w296 = ]

THER FnE SR
%
2 B 0000 | Faraneter
Kl GO0000300 | Ubewt I
o (00 | krust |
5 |5 10000000 Mizo
e | TT] 00000000 | Bespares | |
EEE CRUO0D0O00 | Eermel |
oI DaOC0COOCO | Bt |
- D000 | Becorery |
A [ CRI0000000 Systan
o 00000000 | Backup | [ u
\““--...
- - - - Place the mouse cursor in this area
Loadar: i | me | [ e =
[s2alisths
| A B 1 MASKROM B % e

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

| BEEAETR vAIS

= x
TEER HEEE SEmE
| ]
h O = Ht BF Hiz ]
[ T
=i O=000D0000  Farmeeter |
il pelionon: | Thdod
+ (T Ox000mng trust e
L Il |gaoteiol | Mz | iz
& |[C 0000000 Resewres e
i [ i o < | o]
s |IT Oxa000000d Toot
1 |l JEAOpona: | Resaiaig | =
o | 0200000000 Systean T
1 |r 00000000 Beckuy SAES
BiES
Loadar: [ Wi || wEdEE || =
Clsgsistihts
42 Bl ANMASKROMP: % 31 NASHEOM -

h. Then select the import configuration option
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|y B E TR S

= =
TEEE RE s

|

NE‘ il | il | &% i

=

B[] 0000000 Parsster =
3 | Ubast

4 p I b | TR

E_FE il

7 T R

E :: oot | =

B | Eeoavery

1o |17 | nsboconcan Systan e (|
[T owecodeon | Badwms ENEE B

SEES
Lasdur w3 | e | #RsEs | &
[hsastis
KB — 1 MASKROM #L 7 3oL MASTRI -

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

TR 2
_. - L W orangepi >|Minibadrr-ﬁﬁtinumﬁimﬁ v O = MiniLoader-EEShinu...
4 | B
I; mmr  EEudE e ™ @
2 |@
R [ k3588 linue ermmecly
WoHe .' k3580 nux pie gl
B | rk3588 linux tfeard.cfg
=B
2 o
‘ T
b oEs
| msm
, THEEE (0)
Loader P
ZAEEN: | rke3588. linux theard. cfg .,| ConfigRle.cfn) W
| 1 ol || | mE
j. Then click OK
THER AO@E SEmE
| |
O e | Hiht | £ | Bz ||
I
z ¥isn 000000000 Linmx | O Wisershadvini stratorieskeoph . |
Rl‘(“D;vTuoI X
o FLEED.
Loader: it 1k REHES | &=
[laahis
| S B 4-MASKROM i 7% 31 TR “|

k. Then click the position shown in the figure below
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A BURFTETE vals

THIEE Ao S

Taslar: @
Cligntisiois

e | wEREE | ®=

| B A MASKROMYE 5

;.]—l MASEROMN

o

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

A EETTE LR v315

TEtfE

€ A
sl
i

el

2
|| mem

g felskici

B ws
EEs
Elez=]

& T8
FiE—

B =E
TS ()

« orangepi xI MiniLoader- B2 Linu R ST ESERETES I

" | L MiniLoaderall.bin

[ k288 linux smme.cfy
| k3588 linux odeci
[ keasas linu_tfeard.cfg
| rkespi loader

B eI

ZCHEE(N): | MiniLoaderAll bin

i
- & = 1T Miniloadsr-E2nux.,
- M 9
o] [Algiern v
oo ||| mm

m. Then click the position shown in the figure below

S EETTETR v3s

TEER  FHEEY SRR

+ Ol == @

ol variin | | [ O ERAESR =0

gt

BB —4MASKROM B %

oL TSR v

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 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.

- S v WEE » ZE » orangepi » v O ) E orangepl REE
C
o me-  amwes - ™ @
v
1 O g MiriLozder-#SinudE @t EETEERT
_J D e " arangepi ) -
= 1R
=8k
& T
D BF
| msm
e FiEESE ()

Loader A ey

ZUEM): | orangepi o| [argees |

— o] =

0. Then please check the option to force writing by address

o BEAFETR IS = ®
TERER FEEM DO

|
H 0 77 Hk | 3

2 |[]so e R E

Toader ¥er:1 11

| Zitm "?‘MR{)}(&% |31 wszEm ]

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

the development board

| 4 BERETALR v3:13

TEER FHEEY SR

+ | Olwmw [ s

2 |7 |3 CHONCON0C0

Loadar ¥ar:1.11 T | Bz
[igsiEs
% S MASKROM & % (o1 sk g
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q- The log displayed after burning the linux image is shown in the figure below

 ERETEIR v3IS = =

TEER FHEEY Sl

E= T

R i

2 |[¥ a0 At

i T
TR AR
FIF ashTnfe S
L azbatepisl]
EETIN
EETIET
FHLHG
FEIIEH
sl onFFif

3

[ramrnaiiszin

Loadar Ver 111 R BESEE H=

[E e TERE
AT R B &

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 bt
File Help
Select card
[FX |
Refresh
Card information
Type SDHC S
Capasity 1484

Formatting oplons
(®) Quick farmat

() Overarite format

CHE harmat gize adiLstmant

Volume label

50 Logo, S0HC Logo anvd SOEC Loga ére 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 2 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 Eormatting was successfully completed

WVolume information:

File system: FAT32

Capacity: 14.83 GB (15,023, 150,848 bytes)
Free space: 14.85 GB (15,923,118,080 bytes)
Cluster size: 32 kilobytes

Volume 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.

B2 TF card, eMMC and NVME 55D boot image

B3 SPiFlash bootimage

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

Yo Windl EESSTH - 1.0 - O X
PR o3
[ (== | N a
e ’
X = [l e
Selact the image file. 8lect the TF card
[l mismeamaE
fiFiEs

Start burping image

SIS .

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

L] balena More Products v Resources v Customers & Partnars v Pricing  Contact Login [ SigaUp

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) {X86|X64) (PORTABLE) WINDOWS X&6/X64 Download

ETCHER FOR MACOS MACOS XE4 Download
I ETCHER FOR LINUX X684 (64-BIT) (APPIMAGE) LINUX XG4 Download |
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX %86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages? ¢, 055 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.

B3 TF card, 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 linux5.10.110.7z
test@test:~$ Is orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.110.*
orangepiSplus 1.0.0_debian_bullseye desktop xfce linux5.10.110.7z

orangepiSplus 1.0.0_debian bullseye desktop xfce linux5.10.110.sha  # checksum file

orangepiSplus 1.0.0_debian bullseye desktop xfce linux5.10.110.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

33




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

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 linux5.10.110.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

& balenaEicher

N Flash from file

& Flagh from URL

iF 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 e *

&) balenaEicher

e

B Flash from file

& Flast from URL

W Clolie 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...

&9 balenakicher

©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 &9 balenaktcher

rhade with by g 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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o

3) Then download Rockchip DriverAssitant_vS5.12.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 AFPs

BB Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

LITTTITe.

B3 MiniLoader - what is needed for burning Linux images

40
2%}

RKDevTool Release v3l5.zip A%

£ DriverAssitant vS.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.

TF card, eMBMC and NVYME S50 boot image
&

B3 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

i~

=] tefl= ] =3 Fuh
ADBDriver 2022/12/1 15:07 ot
2022/121 15:07 T
2022121 15:07 i
2014/6/3 15:38 ESES <8
2022/2/28 14:11 REFER 491 KB
201871731 17:44 AT KB
[E revison 2022/2/28 14:14 B mmg ] KB

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

a. Click the "Driver Installation" button

© BSEIEHENF v5.12 X

wah | YEEhEIE ‘
TIANNANENNNNNNNnY

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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.ﬁ.

Diriverinstall *

N

O ([

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

EZi i HE =H e
bin 2022/1241 15:07
Language 2022/12/1 15:07
[7] config.cfg 2022/3/23 911 7 KB
2] config 2021711/30°11:04 2 KB
= revision 2022/5/27 9:09 348
2022/5/27 9:06 1,212 KB
& FFETE&ERME 10 2021/8/27 10:28 450 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"

| BESTETE 15 - x
THRER FEEN SEnE

n | O] 77 | fririt R

L r i L

g |T Ce00O000 Bararcter

3 ] anani Uhaot

¢ T GeOMOON brast

5 (T G000 Mime

6 || CI000C0 Besource

| 00 Fernel

B || Ca0mnen Boct

g | 300000 Beoovery

10 | 2000000 Suzten

A T Cx0I000000 Baclap

Loader- iy Lk HEAEE s

Clisitihs
[EA R & =

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"

 BETETR V315 = =

TEEE FHREH SR

| B4 MASKROM Bt 4| EETE v

f.  Then place the mouse cursor in the area below
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THEE fEEE SR

1

i[O %R B [ B i

hr

e O] | DOOCOTCO0 | Paranater [

3 | | DyCOC0I00D Ubsot

7 | De00OI000 | brust =

6 || | DxCOC0I000 Mizs |

8 || | 000000000 Rezores I

7 [T Eernel |

5 | [oucoconcon | pest | \

o | Ba0ToI0D | Resovery = Place the mouse cursor
10 | 00000000 Systen L
e — over this area
Lasdur wir | we | SEEEs &

i@t
R B — T MASKROM B 7 RN -

g. Then click the right mouse button and the selection interface shown in the figure

below will pop up
| 4 mFTATR vaIs _ T
THER HEEE SEhE
| ]
t ] E T st &% #iz fizl]
T aogenn | e e
e | O<I0000000  Parmeter |
3 | Lsgroonion’ | Updne
s lr Sarin |t s
5 oxtocmn o
r [ TOo00e0o0 | Mwnd [ EErET | |
i i | L
e w — | = =S
i T (100000000 DAES
BHES
Loader: | e || e || wesEx || ®= |
CleEtisHiES
% Bl — N MASKROMEE 7 ERE =]
h. Then select the import configuration option
| 4 e ETR w5 = w

TEEE REN AR
|
|» [O] % | bt | &% iz
5
50 | Parastar =
3 | Ubast
A r |DapOCOI00D | brust o
5 || | DMCOCoIC00 Mize
s |C] | OxDOO0 | Resorce i
7 || CO00I000 Eernel AT
E :: GO00000 | oot | =
B | 000002000 Eeoavery
BT [ M B Qs |
T | 0n00000000 Backuz SAEE |
SEES
Lasdur w3 | e | #RsEs | &
sttt s
Je B — 4 MASKROM B 1 3oL MASTRI -

i.  Then select the rk3588 linux_emmc.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open
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e B

« i » EEEE 0 =E » crengepi * v | & I FE Miniloader- SR Lnuwt.,
e SEETEE B~ O @
w1

S ELE _'| rk3588_linux_pcie.cfg
B ne [ k3588 linu_tfcard.cfg
= e

= e

+ TE

b EF

W =m

e THEREE (T

W e eSS e W

Confighile[*.cfg) "

i

SN | -k3588, finue amme oy »

j. Then click OK

THIER RN SR
[ [

n | O = [ Hitt [ &= = =
i‘;

2 |fe mr Lmtieee. | e | fWlcerethleimsteatieiSeento i |

RKD=vToal =

o FNERS.

Loades Yer it 1 | T i [ iR | ERTER | | Az |
Clagmises
| B -A-MASKROMEE % e e 4

k. Then click the position shown in the figure below

|\ EEFETR vais

Loader Yer:l. L1 __ﬁ;ﬁ_| L il&ﬁfﬂzﬁ | gz |
E T T
WB A MASKROME: % I =

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

and then click to open
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v I

T v R ZE o+ orangepi -IMiniLoader-ﬁi‘Unuﬁ@Z!Eﬁ?lﬂi‘EE v 0 0 E MiniLosd

iEmew R

e ~ | Minitoaderal bin
B30 e rk3558_linux_smme.cfy

— | 7k3588 linux_peie cig
k2l -
1 rk3588 linux_tfrard.cfg

=ER ksl laader
|5 e
-+ FE
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B =l
e EEEE (C
v
e
FopeE (N || [T -
=

m. Then click the position shown in the figure below

\ EEEFETR VIS - %
TEHBE HEEE S -
[+ [O m=#
-
2 |l mec (=00000000 Linm: O Vlershbiingstrabocid esktop)
Loadar Var:LodL it 1Ha EETER F
mE T et
BBl AMASKROM T 7 i =

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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Then please check the option to force writing by address

 BUETRTR v315

THRE HRET SRR

iz

Loader Wer:l L1

BEAEE |

gl HntS

R B~ MASKROMEE

EE MASTRHON

p.-  Then click the execute

the development board

button to start burning the linux image to the eMMC of

THEER HBEM EEhi

ELUL S | 3=

000000000 |

ol

[ | mme

Timm

Fa— =

C \zersilesTecktophorsngepito. " i

|l

Loader Yer:11L |
Bk dislhes

S Bl — P MASKROMUL 7

|2=2  WASEROW

g- The log displayed after burning the linux image is shown in the figure below
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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 linux5.10.110.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_linux5.10.110.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.

48



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

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

J 1 o=ty
Gl O e
S . :

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,

permission.

ordinary users remember to add

sudo

orangepi@orangepi:~$ sudo nand-sata-install

b. Then select 7 Install/Update ther bootloader on SPI Flash

Choose an LON .

opt

Current root: UUID=Badee745-66b0-402f-B66T-08a2cc@3calb

Boot from SD

7MllInstall/Update t

- system on SATA, USB or NVMe

he bootloader on SPI FL

ashy

<Cancel>

RO E

c. Then select <Yes>

Orange Pi

[ e i ITETETHT)
#'m
S#mmmm’’ # #m #

"M R
B

/dev/mtdblock@. Continue?
It will take up to a few minutes.

< No >

(]

o mEEmm 2

installer v1.0,0

This script will update the bootloader on SPI Flash

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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This script will update the bootloader on SPI Flash
sdevimtdblockl. Continue?
It will take up to a few minutes.

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.

B3 Trcard, 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 linux5.10.110.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 linux5.10.110.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.

s Fanxian

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

53



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

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

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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B Run Program...

B serminal Emulator

& Feita -grmpanel-configtool
B Fonts

@ Midnight Commandar

® Midright Commander edibar

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:
balenaktcher

&9 balenakict

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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balenaEtcher

f’ balenakicher

@

B Flash from file

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

_:j.ﬂ.ppllcalluﬂs. i limux-u-boot-legacy-ora...

linux-u-boot-legacy-arangepiSplus_1.0.0_arm &4

file Edit View Go Help

< ) ~ ﬂ I ..-1fu:rmhﬂinux~u-boot-laqacy-qrangap«&plus_l-c.D_armwI

Places z
&) computer %

2 orangepi e
_ Desktop idbleaderimg | rkepi_loaderimg u-boot.ith

| Trash
=

™ Documents
&

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

balenaErcher

ﬁ balenaEicher

balenaErcher

ﬁ balenakicher

Select target

56



¥

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

e. Then click Show 2 hidden to open more options for storage devices

ﬁ balenaEicher

Select target swue

Name Sire Location

[opi_boot, opi_root] [dev/mmebikl Saurce drive

f.

balenaktcher

Select target suun

B neme i Location

[opi_boot, opi_root) dei/mmebiki Sauree drive

A {dev/midblockl Sistem drive

Fanxlang S500PR. . boot,

A dev/rvmednl System drive
opi_rool)

balenaEucher

€9 balenatic

© — A

rkspi_loader.img

h.  Then click Yes, I’m sure
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1.

j.

balenaErcher

§9 balenatiche:

You are about to erase your computer's drives

Systerr 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

balenaktcher - Starting...

ﬁ balenaElchar

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

"" balenaEicher

° rhspl_loaderimg
B untitied Device

, edt-offline_aarch64

Flashing...

ﬁ balenaEicher

Flash Complete!

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

balenaEtcher

\ﬁ balenatiche

B FAlash from file
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b. Then select the device name of the TF card /dev/mmecblk1

balenaEucher

&5 balenaticher

Select source s

Mame ' Leeation

| o [opi_boot, api_raat) dev/mmehiil Source ol

v Show 2 jer

f A\
conel / ml

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

] balenaEtcher

balenaEtcher Edit View Window Help
&) balenaticher o I 7]

balenaErcher

ﬁ balenakicher

Select target

e. Then click Show 2 hidden Option to open more storage devices
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ﬁ balenaEicher

Select target swue

Name Sire Location

[opi_boot, opi_root] 159 G8 [dev/mmeblkl Sowrce drive

f.

balenaEtcher

Select target swun

. Name Siza Location
[opi_boaot, opi_root] 15.9G8 dev/mmehlkl Sourte drive

16.6ME devymidbiockl Tog small

205TH fdaw/nvmadnl Systurm drive

. Fanxlang SS500PR...boot,
. opi_root)

g. Then click Flash

balenaktcher

ﬁ balenaktcher

£\ Fanxiang ...opi_root)

h. Then click Yes, I’m sure
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balenaFrcher

@ botenaticher

You are about to erase your computer's drives

Fanxiang 5500...0t, opi_root) 2.05TB  sSystem drve

Are you sure you want to flash your system drive?

Yes, I'm sure

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

and it will start burning the linux image to the SSD

balenaErcher - Starting...

“‘j balenaEicher

j.  The display of the burning process is as follows:

._"' balenaElcher

screenly-ose-pid4

Flashing...

Get started
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balenaEtch

valldating...

balenaEtcher

f?,j balenaEicher

Flash Complete!

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}

B Run Program..,
B verminal Emulator

B File Managear
| Mail Reader

@ web Browser

W Sattings

I Accessories

== Dovelopmett

# Graphics

¥ Help

& Intamet
B Mulbmeda

™ office

v v w

B Log out & Fotx

il Goet: Backsge Installer
B Hop

b) Then enter the password orangepi of the linux system, and click
Authenticate
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Authenticare

Authentication is required to run the GParted
Partition Editor as root

An application is attempting to perform an action that requires privileges. |
Authertication is required to perform this action.
Password: | o0000000

} Details

@ cancel Authenticate

c) Then click Fix

Libparted Warning

Mot all of the space available to fdevinvmeOnl appears to
be used, you can fix the GPT to use all of the space (an
extra 3969681072 blocks) or continue with the current

sefting?

=

ad fdev/mmcblkl - GParted N = O X
GParted Edit View Device Partibion Help
& (0 |_ /devjmmeblkl  {14.84 GiB)
I
I Ll Jjdev/rvmetnl {1.86 TiBJJ
Jdevimmeblklp2 2
14.41 GiB E
Partition Name | File System | Mount Point | Label Size Used Unused Flags
unallocated 1 unallocated 30,00 MiB
Jdev/mmcblk1p1<® bootfs [ fatleé /boot opi_boot 256.00 MiB 90.22 MiB 165.78 MiB bls_boot
jdevimmeblklp2 =" [ | extd |, ivarflog.hdd opi_rcot  14.41GiB 401 GiB  9.50 GiB
unallocated B unallocated 153.50 MiB — = I

e) The display interface after selecting NVMe SSD is as follows:
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L5

GParted Edit View Device Partition

n
| = M

Help

Partition [ Name | File System | Mount Point Label Size | Used | Unused | Flags
unallocated [ unallocated 30,00 MIB -
jdevinvmeonlpl & bootfs [ fatlé |boot opi_bact 256.00 MiB == - bls_boot
Jdevmvmeonlp2 . opi_root 1441 GIB 6.38GIB 8.03GiB

f) f) Then select the /dev/nvmeOnl1p2 partition, click the right button again,

and then select Resize/Move

/devinvmednl - GParted

GPartsed Edit View Dewvice Fartition Help

* @ 2 BB
Partition [

Name | File System | Mount Point | Label Sire Used | Unused | Flags

I unallacated
fatle (tbact

| /devjnvmeonl (186 TiB) w

30.00 MiB
opi_boct 256.00 MiB

unallocated
fdevinvmeonlpl Ay bootfs
| fdev/nvmeinlp2 axtd

1 unallacated

—- bls_boot
2 New 56

@ Delete

| G copy

[i¥] Paste

unallocatad i
Delete

cul+c

| %3 Format to
Cipen Encryption
Maurt
Nama Partition
Manzge Flags
Check
Label Fils System
New UUID

‘& Infarmation

0 cperations pending

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

below

ev/nymelOnlp2

nimum size: 6529 MiB Maximum size: 1953228 MiB

free space praceding (MiB): +

New size (MiB): 14754 - +

Free space following (MiB): | 1938474 ~ +
Align ta: MiB -

@_Cancel I| 2] Resize/move
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h) Then click Resize/Move

=] Resize/Move /dev

Minimum size: 6529 MiB

Maximum size: 1853228 MiB

I Free space preceding (MiB): I

New size (MiB): 1953228 =

Free space following (MiB): | 0 +

Align to: MiB -
@ Cancel

5| ResizeMove

i) Then click the green v in the position below

] Jdevinumeon 1 - GParted

GParted Edit View Device Partition Halp

@ 2 | % S

4 = 0 X

12 Jdevinvme0nl (1.86 TIB) -

I ﬂ fdev/ivmeonlp2

1.86 TiB
Partition Name | File System | Mount Point | Label S5ize
unallocated B unallocated 30.00 MiB
fdev/nvmeonlpl & bootfs [ fatl6 /boot opi_boot 256.00 MiB

op_root LBsTIB

Used Unused Flags

- - bls_boot
638GIBE 185TEB

| (devinvmeinlp2

j)  Then click Apply

Wmednlp?

® Cancel

#| Grow /dev/nvmetnlp2 from 14.41 GiB to 1,86 TiB

1 cperanon pending

@ 7l o] & = ] Bl -
Jdevjnvmelnlp2
1.86TiB
Apply operations to device
unallocated -
Jdev/numednlpl Ay RIS ypURUTS You WRN to apply:the - bls_boot

pending operations?

Editing partitions has the potential to cause LDSS of DATA
You are advised tn backup your data before proceading.

pply

k) Then click Close to close
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Jdevnvmeonip?
1.86 TIB

Applying pending operations

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

Completed Operations:
(e i speratan y comple ||

b Details

V6
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

ﬂ balenaEtcher

Orangepis...0.110.img £\ 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

L

<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

B3 Android APPs

B3 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

L 1T

B3 MiniLcader - what is needed for burning Linux images

RKDevTool_Release v3.15.2ip &%

¥ Driverfssitant vS12.zip &

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.

BB TFcard, eMMC and NVME S50 boot image

B3 SPiFlash bootimage

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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£

Fh
ADBDriver
bin

Driver

config 1KB

&, Driverlnstall 451 KB
=] Readme 1 KB
[ revison 1KB

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

a. Click the "Driver Installation" button

& EEMEENE v5.12 X

Twmw || e |
INRTINNNRIANRnnn

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

(%

Driverinstall b4

e fﬁ_J

0 i
= |

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

-

£

e
bin
Language

[ config.cfg

-

m m

[
] config

revision

3 RKDevTool

& FFET BN v1.0 2021/8/27 10:28 Foxit PDF Reade..,

AR R R
mom

=
m

L ok
== T L% B T R

0
BT
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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"

 BERFTETH vals

TEAR FAREEF SenE

4

TG S = S - (v W
e T
000000000 | Earascter

e Thaot

DO | Eeast |

[ CeOo00N | Meme |

| D<DOODI0 | ‘Besource |

e Fernel

e oot

DedID0OI00  Heoovery

CeedJ000000 Systan
CedJ00a000 Tucloap

:is w m i~ aim‘wlin

i T e L=

Loader: Lo | [ R || wEAER | B
Llsgsifisth=

i VAT BB B i S

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

3
-

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:

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"

 BETETR V315 = =

TEEE FHREH SR

A G 1 S - 3 W ||
N
[xDOIOODO] | Earomater |
| [ 00000000 oot |
D:0000000 trust
[T Wiae
RI0OC0001 | Resewres |
O O0C000] Kernal |
CROONOODOD | Beat
(OO0 Recovery |
CRODCOC0D | Swsten |
T T

Cosdee wa | [ e
G-k =

| B4 MASKROM Bt 4| EETE v

f.  Then place the mouse cursor in the area below

Sy =

THIES FEEN BETE

]

v [0 % [ it [£5 i =
I

| | | CLO0ON000 | Parsastur [

3 | OHCOCo3C00 Uboot

¢ 7] | Bporotoon | erust [=]

£ | [ Mizo

8 |C] | B+00000RO0 | Rezoaree =]

el Eernel

e Besorery | Place the mouse cursor

10 Spstan =

u T T — over this area

Exelix it s | gEhEs | &

[} ey

KB — T MASKROM ¥ 1

g. Then click the right mouse button and the selection interface shown in the figure

below will pop up
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|\ EEEFETA vAS _ e
THER HLEE swEhE
| ]
t ] E = 1t &% #iz fii]
IR T
i ORI00000)  Farmeter |
EE el Losgrongion; || (o
(m =
= lr S, R
s [T  OAI00 | Resemee | o
Co N S 7 G S el LS
A I Oxa000000d Toot L
ol 15 000000000 Recovsry 3 |
P ke | E=
e (1000000 eckup SAES |
BrES
Loadar: [ i || e | wesmx | | ®z |
Tl
KB~ MASKROMEL 7 S =

h. Then select the Import configuration option

| 4 e ETR w5 = w

TEEE REN AR
|
|» [0 #i# | bt | &% iz
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1. Then enter the MiniLoader folder downloaded earlier, then select the

rk3588 linux_pcie.cfg configuration file, and click Open
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3
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j. Then click OK
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k. Then click the location shown in the figure below
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1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and then click to open
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m. Then click the position shown in the figure below
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n. Then enter the MiniLoader folder downloaded earlier, select rkspi_loader.img,
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0. Then click the location shown in the figure below
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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.

- S v WEE » ZE » orangepi » v O ) E orangepl REE
C
o me-  amwes - ™ @
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Loader A ey
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FIFIC) i

q. Then please check the option to force write by address
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r. Click the Execute button again to start burning the u-boot+linux image to
SPIFlash+SSD
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s. The display log after burning the image is shown in the figure below
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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 7F card, eMMC and NVME SSD boot image

B3 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

TF card, eMBMC and NVYME S50 boot image
&

B3 SPiFlash boot image

b. Then download all the files below

I WEARE Lhr

B3 MiniLoader - what is needed for burning Linux images

40

EKDevTool Release v35.zip &%

il

DriverAssitant vSi2.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 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

B3 TF card, eMMC and NVME S5D boot image

B3 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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6) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

© EEEEREE v5.12

OO

VEEEE ‘

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

..j.

P

X

Drriverinstall

IEENT

OO0

o |
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

£ ) EXE =S F
bin 20021241 15: Srfs
Language 2022/12/1 15:07 =
[ config.cfg 202243123 911 CFG 3T 7KB
=] config 2021/11/30 11:04 EERE 2 KB
revision 2022/5/27 %09 4 = 3IKB
2022/5/27 9:06 R 1,212 KB
FETESFANE V0 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"
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A\ 0|  mJe= @8 ..l
==l s e =

2 [T° Ca0J0ON0E0 | Barwacter
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¢ T CaMICOA0ED | erest

5 [T [T [

B || D000 Resmaren

r |0 CeIImmen Ternel

g | 5] CRInmen 2

5 |T] CeOICON0C0  Besovers

(10| [ Cx3003000 Syzten

| 200000060 Tuchup

e [ o5 | o8 | wepms | me |
Ligslis4nE
i TEAT BB 7

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"

 ErETETE w315 _ w
TEEE FHREH SR

[.E_L’E‘__Iﬁlj‘. |y EF i ] OV
2 |1 DxD0OCO | Farwoter |

3 || | D=DO0O0000 | Voot

4T Dx00000000 trust

5 || R T O e |

8 | Cx00200000 Rezeures |

z |7 CDx[OOCO0O] | Kernel

18 || Cx000C0000 Boat |

0 5 pEERmp | SRasajee |

o || CxC0000000 Systen

] Josroateron, | Baplip

Lfsdec: i | [ || R

e b ki
[ 4 B, —4-MASKROM B 4t EEETLE v

f.  Then place the mouse cursor in the area below
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I
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g. Then click the right mouse button and the selection interface shown in the figure

below will pop up
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i.  Then select the rk3588 linux_spiflash.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open
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j. Then click OK
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k. Then click the location shown in the figure below
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1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and click Open
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m. Then click the location shown in the figure below
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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.
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0. Then please make sure that the option to force writing by address is ticked
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p. Click the Execute button again to start burning the OpenWRT image into
SPIFlash
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q. The display log after burning the OpenWRT image is shown in the figure below
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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
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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

BB SPiFlash-NVMESSD Image

B3 SD Card-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
OrangePisPlus_RK3588_Androidi2 v1.0.0.tangz
OrangePisPus RX3588 Android12 lcd v1.0.0.targz

OrangePitPlus-RK3588_Android12-box_v1.0.0.targz

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
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) Language 2022/9/5 15:04 Sl

| config 2020/3/18 17:27 ESiEE 2 KB

I;, revision 2021 /4721 18:01 T T 1 KB

| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1KB
IE SD_Firmware_Tool 202174721 17:57 MEEE 698 KB

| | SDBoot.bin 2015/9/29 17:13 BIMN I 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

& ETHAERRRTE 172 x|
Bl Al 12,12
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BIE: BETRT
EfrHeE PRSI [l =nggah
WL AEREE [CieE
| | [
BB R0 HHR (A1)
| |
LOOEOEEC OO | s
=l

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

B4 kEEENERE S SDBoot:2.12

GenericMassStorageClzss LISE Device 29,76 b

BIE GEETIRGER

BEAE ECEATIG, bAsnEzn
R 5D Firmware Tool | Diez
HEREE
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Jh % Tena
N L
AR ArRE... i

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
i BUESEAREATE viT2 x

B ARRREMERRE SDBoot:2.12
j_Generic MassStorageClass USE Device  29.7G v__

B IAETEAE R,

Bl FCEATII

B IR HRE L1128

| |

FEIOLE JAFED em oA (F]IR)
| | EFEDema

HEEPEEEEEEOEE EEREEE § | 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

D]‘%] =g
F— AR AR E SDBoot:2.12
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B IREThEER
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OEEOPEOEOEEPEEDOEEEE | rees
FIHS AGPT... RS
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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:

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 data download page

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

E SPIFash-NVME 550 image

B3 SD Card-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

OrangePisPlus_RK3588_Androidi2 v1.0.0.tangz
OrangePisPus RX3588 Android12 lcd v1.0.0.targz

OrangePitPlus-RK3588_Android12-box_v1.0.0.targz

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

.

=R R HER ey Fah
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
I config 2014/6/3 15:28 (B
& Driverlnstall 2022/2)28 1411 491 KB
=| Readme 2018/1/31 17:44 i KB
=] revison 2022/2/28 14:14 1KB
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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

& EEMEENE v5.12 X

Ve | SIS ‘
L

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

%

Driverinstall x®

AN I,
FEANEhaTh.

[0 (i

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

e
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bin 2022/12/1 15:07
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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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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

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"

 BETETR V315 = =

TEEE FHREH SR

Loadec: i || W
Catihs

| B4 MASKROM Bt 4| [ s v

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

v BEGEFTETR 315 = o
Tasigte [FRET Iammwe
| B Fitk e
Rk Losdatih: A
Bt
SBL - A-MASKROME: R

g.  Then click the "Firmware" button to select the path of the Android image that

needs to be burned
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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.
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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:
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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-NVMESSD Image

B3 SDCard-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

OrangePisPlus_RK3588_Androidi2 v1.0.0.tangz
OrangePisPlus_ RK3588_Android12_lcd_v1.0.0.targz

OrangePitPlus-RK3588_Android12-box_v1.0.0.targz
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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
4 config IKB
| revision 1 KB
| sd_boot_config.config 1KB
| # sD_Firmware Tool | 698 KB
|| SDBootbin 148 K8

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

th BURMEARERETSR v1.72 s

1213

Generkc MassStorageClass USS Device 29,76 ~

BETRT

B PSRRI [l =nggah
WL AEREE [izE
| | [

BEILE (4800 R (iR

| | iD=y

0 0 2

o=l

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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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

o ETHAETHREETR v1.72 ot
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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 writin

RKA_Filc_DwnTéi& entry.
RKA_File_Download entry.

boot writing...

RKA_File_Download entry.
RKA_File_Download entry.

recovery writing...

RKA_File_Download entry.
Download entry.

name=vbmeta
name=vbmeta DONE!

name=boot
nase=boot DONE!

name=recovery
name=recovery DOME!

ameter writing...
RKA_File_Download entry.
RKA_File_Download entry.
super writing...
m_SparuFi!a_Dwnlold entry.name=super
INFO:Start to download super, offset=0x1da®00, size=3263168512
INFO:ErasePartition super,offset=0x1dad00,size=1263168512, part_size=0x614000
INFO:RKA_SparseFile_Download-->total_chunks=3889
RKA_SparseFile_Download entry.name=super DONE!
parameter checking...
uboot chocldnﬁ...
RKA_File_Check entry.name=uboot
RKA_File_Check entry.name=uboot DONE!
misc checking, ..
RKA_File_Check enatry.
RKA_File_Check entry.
dtbo checking...
RKA_File_Check entry.name=dtbo
RKA_File_Check entry.name=dtbo DOME!
vbmeta checking...
RKA_File_Check entry.name=vbmeta
RKA_File_Check entry.name=vbmeta DOME!
boot checking...
RKA_File_Check entry.name=boot
RKA_File_Check entry.name=boot DOME!
recovery checking. ..
RKA_File_Check entry.namesrecovery
RKA_File_Check entry.name=recovery DOME!
baseparameter checking...
RKA_File_Check entry.name=baseparameter
RKA_File_Check entry.namesbaseparameter DONE!
RKAS :mgﬂ‘thl k entry.name=super
rsefile_Check entry. =

?:?ﬁ?g:art to check super,offset=0x1daddd, size=164u
RKA_SparseFile_Check entry.name=super Done
Finish to uzrm firmware.
SD upgrade » .
rksdboot->do_rk_mode_update Successful!

ing Actions succeeded.please remove the sdcard

name=baseparameter
name=baseparameter DOME!

name=aisc
name=misc DOME!

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.

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

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

|| B3 sPiFlash-NVMESSD Image

I8 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

OrangePisPius RK3588 Androbd12 spi-meme v1.0.0targz
CrangePiSPlus_RK3588_Android12 spi-mvme lod_v1,0.0.tangz

OrangeRiaPius-RK3588_Androld12-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

s

=¥ e =3 el
ADEDriver 2022/12/1 15:07 Srigek
bin 2022/12/1 15:07 ik
Driver 202271241 15:07 it
12| config 2014/6/3 15:38 EEEE 8
& Driverlnstall 2022/2§28 14:11 sk 491 KB
| Readme 201871731 17:44 ey KB
=] revison 2022/2/28 14:14 B g 1KB

8) After opening Driverlnstall.exe, the steps to install the Rockchip driver are as followsa.
a. Click the "Driver Install" button

& EEMEENE v5.12 X

Ve | SIS ‘
L

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

102



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

Driverinstall b 4

e ﬂj

]

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

s

£3 e =k Esi] o

bin 202271241 15:07

Language 2022/12/1 15:07
[ config.cfg 202273723 9411 7 KB
] config 2021/11/30 11:04 2 KB
5] revision 2022/5/27 9:09 348
s RKDevTool 2022/5/27 9:06 1,212 KB
| FFET E&RE v1.0 2021/8/27 10:28 A50 KB

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"
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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:

Rl
OTH PLYS 1.0

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"
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f.  Then click the "Upgrade Firmware" column of the burning tool
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g. Then click the "Firmware" button to select the Android image to be burned
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. 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-aarchtd-opiSplus-23.05-imx5.10.110.targz |

Opios-droid-aarch&4-oplSplus-23.05-inux5.10.110-spl-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
|| revision 1 KB
|| sd_boot_config.config 1 KB
| # 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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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

E B D SDBoot:2.12
GenericMassStorageClass USE Device 297G b2
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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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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. 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:

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

\ 4

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

page

Opios-droid-aarchtd-opiSplus-23.05-imx5.10.110.targz

Opios-droid-aarch&4-oplSplus-23.05-inux5.10.110-spl-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

.

£ EMHE =S Fh
ADBDriver 20224121 15:07 IEE
bin 2022/12/1 15:.07 =
Driver 20222 15:07 aigE=
12| config 2014/6/3 15:38 EEEE K8
& Driverlnstall 2022/2§28 14:11 sk 491 KB
|=| Readme 20718/1/31 17:44 TETE KB
=] revison 2022/2/28 14114 i KB

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

a. Click the "Driver Installation" button

& EEMEENE v5.12 X

Ve | SIS ‘
L

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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8) Then decompressRKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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9) After opening the RKDevTool burning tool, because the computer is not connected to
the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"
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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
board is shown in the figure below

Ll

- 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:

015 ples Vi)

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

and power on

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

n . n
found a MASKROM device
\ BEreTTE TR va1s - =
THEE FHpE i
[.E_LE‘_IEE._5..Mm_%¥_.ﬁﬁi—|--_-_|_
A T e teioogey s T e
e | DxD0OCO | Farwoter |
3 |C (DO Ubeot |
4 Cx00000000 trust
5 000000 | Wiae |
B Cx00000000 Rezoures
i 1 _rgm:.mnm | K_wnn
le | Cx00000000 E.
5 | | CxOO0R000T | ucavary |
1o | T CxC0000000 Systen
| TAOOCOROD | Backu |
Lo Wi | [ e
Clagshithhis
[ 4 B, —4-MASKROM B 4t EEETLE v

f.  Then click the "Upgrade Firmware" column of the burning tool
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o BRI TR 315 ) )
Tateais | HEREM |t
B Fig iz
Bt Loaderflit: THEA:
Bt
o -./f‘MASKROM.&ﬁ 12 NASKRN

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

image that needs to be burned

v IATRTE TR v315 = w
TRty (FHEER mimm
B Loaderhi: FHER:
Bl
BB —-MASKROM & L8 M

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.

THiE® HEEN SEi

EffiEE:  12.0.00 Losdorffiar: 111 WRER: SR

Bt D2pL 5P lusi0piosdroid-aarchid-npi fplus—23, 051 imax, 100 1001 a Bl
FEERF1ashTufontzh
JEE O
SEE e
TR e
T3k menRzh
THEHHE
EETHEN L, .
T kBN eih
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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.

113




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

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:

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-aarchtd-opi 5plus-23.05-inux5.10.110.4tar.gz

Opios-droid-aarch&4-oplSplus-23.05-inux5.10.110-spl-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 i
g‘ config EERE 2KB
£ revision AT
|| sd_boot_config.config CONFIG 304 1KB
I #ty SD_Firmware_Tool I REEE 598 KB
|| SDBoot.bin BIN 37 149 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.

oy BTRAIEARER TR v1.72 5
L i 2 1212
Generic MassStorapeClass USS Device 23,76 w
BIE: BETRT
B ECEATI szt
BoLREREEY [CieE
| | [
BB AAED eno AR (TR
| | | e
LTEAOOECEOAOOOOETE | swer
EEnEE

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 AFEEEREEE SDBoukt:2.12

Generc MassStorageClass USB Device 20.7G b

BT RETRAE

B ECEATIRL bl=ngsn
ST AEHRER SD_Frmware Tool 3¢ Oz
IEFEE

WERERT
B Do d1E(E o

T
T T e e[ e
FEoR R P

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

o ETHAETHREETR v1.72 ot

B AR R SDBoot:2.12

ETE REERE

Bt [ ecEamiist [sngzh

F= o EHREY B8

| | |

BN R Dem 4R (T 1)
| | ﬁ-&ﬂ ema

|||||||||||||||||||||||||||||||||||||| FHrle |

R

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

you can exit SDDiskTool
dh FEEeEAEEe TS

el e SDBoot:2.12
MORELSYS 5 w
: J SO_Frmware Toaol X F

B AR
[ o by ; B

B AEHBE (4=3
[ferangepig ma| | AR

BEIHE EE Den obl
| e
LAEEEECEEEEEEEOEENEE [ rwes

FHi63E 0 ... S

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_Filc_DwnTéi& entry.
RKA_File_Download entry.

boot writing...

RKA_File_Download entry.
RKA_File_Download entry.

recovery writing...

RKA_File_Download entry.
Download entry.
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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
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 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-aarch64-opiSplus-23.05inux5.10. 110 targz

Opios-droid-aarch64-opiSplus-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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=] Readme
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8) After opening DriverInstall.exe, the steps to install the

follows
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a. Click the "Driver Installation" button

© ESHIEEE v5.12

WEhETEE |
TRRNTENTENNNNNNTNnND

WEEEE ‘

Fuh

Rockchip

driver are as

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

installed successfully", and then click the "OK" button.
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9) Then decompress RKDevTool Release v3.15.zip, this software does not need to be

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

\ RESFETE w15 = *

THEER I R

Luader: Lo | LR || wEmke || Re |
Clsgalfiths

i VAT B B 7 S

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"

 BETETR V315 = =

TEEE FHREH SR

- wiwlia

i o o O —IED

mﬂiu\lﬂ

elsl=

Loadec: i || W
Catihs
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f.  Then click the "Upgrade Firmware" column of the burning tool

v PRGETETR v - x
Tasiate [FEEN [
| Fib iz
Bk Loederfiar: THER:
(=t
Z—’cﬂ - '?‘USKROH& _gr 1-2-7 MASERON

g.  Then click the "Firmware" button to select the Orange Pi OS (Droid) image to
be burned
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v RDRETAETR v3.15
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Bl Loaderhi: TR R
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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.

Tkisle FEREIN S [HEE TR

HETIRREL)

. T Tkt

Bt Ui TEkmeRiih
THEFHYS

B 12000 Loadeshfi: 111 TRES: s T (1) .
THE

EHLoader HE

Bk LidpifiPTus\pi pe—droddsarchfd-opifiplus-23, 05-1inus5. 10, 110-21

MERER
kiRl obay ]
F HEih
FeEF L ashTrt e
FERRFLashInfofit]
R e

A eEiTh
TEmeFFis
TEEmark

Eﬂauom.,.
| FEE fkstinh

B R

2.14. 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

$F
&

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

B3  Android APPs

B Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Mame

BB MiniLoader - what is needed for burning Linux images

il

RKDevTool_Release vZ15.2ip 2%

LIl

DriverAssitant v5.12.2ip &%

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

a. Click the "Driver Installation" button

© EEEEREE v5.12

OO

VEEEE ‘

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

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

£ ) EXE =S F
bin 20021241 15: Srfs
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[ config.cfg 202243123 911 CFG 3T 7KB
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FETESFANE V0 2021/8/27 10;28 Foxit PDF Reade.., 450 KB
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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"

| BESFETH 15 = %

TEER HpEE e

A\ 0|  mJe= @8 ..l
==l s e =

2 [T° Ca0J0ON0E0 | Barwacter

sas | T CenEmEn Mot

¢ T CaMICOA0ED | erest

5 [T [T [

B || D000 Resmaren

r |0 CeIImmen Ternel

g | 5] CRInmen 2

5 |T] CeOICON0C0  Besovers

(10| [ Cx3003000 Syzten

| 200000060 Tuchup

e [ o5 | o8 | wepms | me |
Ligslis4nE
i TEAT BB 7

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
o EEETTE TR 315 = «
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f.  Then please select advanced features
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g. Then click the position shown in the figure below
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h. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open
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j.  The display after downloading MiniL.oaderAlLbin is shown in the figure below
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k. Then select the storage device as SPINOR
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l.  Then click switch storage
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m. Then click Erase All to start erasing SPIFlash
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n. The display log after erasing SPIFlash is shown in the figure below
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2. 15. 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 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.

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.

2.16. How to use the debugging serial port

2.16. 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.
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Before purchasing a USB to TTL module, please confirm that the module
supports a baud rate of 1500000.

The 5V of the USE ta TTL module doss not nesd 1o be connacted

The jumper cap ol the USB to TTL medule needs to be conhected

The TRD of the USB to TTL madule is connpected to the RXD
of the debugging serial port of the development board
The BXD of the
of the debugagi

nnacted to the THD
lopment board

o TTL rr:‘_'xulc Is
port of the

The GND of tha USB 1o TTL maodule is connacted 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.

2.16.2. 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
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PuTTY Configuration - o @

Category: Basic options for your PuTTY session

Specify the destination youwant to connect to

Logging Host Name (or IP address) Port

= Terminal =
Keyhaard Connection type:
Bell Raw Telnet Rlogln @ sSH serial
Features

v Window
Appearance
Behaviour
Translation Default Settings Load

b Selection

Colours
Fonts Delete

Load, save or delete a stored session
Saved Sessions

Save

= Connection
Data
Proxy
Telnet
Rlogin |
b SSH ‘

Close window on exit:
| @ Always Never Only on clean exit

About en Cancel ‘

B

5) First select the setting interface of the serial port

PuTTY Configuration S

Category: Options controlling local serial lines

Lugging Select a serial line
w Terminal JIECI y |
Keyboard Serial line to conneckt to | /dev/ttyusBO

Bell | Configure the serial line
Features
* Window
Appearance Data bits | 3
Behaviour :
Translation Stop bits [1
Selection
Colours

Speed (baud) . 1500000

Parity MNone -

Fonts Flow control | None -
w Connection -

Data

Proxy

Telnet

Rlogin
» SSH

| seral DU

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: optlons controlling lacal serial lines

Logging selectaserialline
w Terminal T
Keytinard serfal line ta connect to :| /devjttyuseo _ |
|| 2 Enterthe device node name of the serial port-redae————
Eel Configure the serial line
Featuras . f
v Window 3. Set SpaBEA&RRlTo1 500000———>{ 1500000 }
HPpearance Data bits :EI |
Behaviour : 4
o {
Translation stop bits |1
Seleckion Ty =
arit None v
Calours =Sty e
Fonts Flow control ' None -
w Connection —
Data 4. Set Flow control to None
Proxy
Telnet
Rlogin 1. Select the setting interface of the serial port
» ssH
| Abaout 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 tgfsé%ﬁ"ﬁﬁsi%tlgﬂﬁfﬁum session

_ Specify the destination you want to connect to

Logging serial line Speed
~ Terminal | tdev/yusso ) || 1500000 |
Keyboard T 2. Select Seriat
Bell Raw Telnet Rlogin S5H
.Features Load, save or delete a stored session
¥ Window Saved Sessions
Appearance
Behaviour i
Translation pefault Settings Load
selection e
Colours wSEE
Fonts Delete |
¥ Connection -
Data
Proxy
Telnet Close window on exit:
Rlogin 0 Abways Mever Only on clean exit
LR 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

JdevjetyUSBO - PuTTY

1 0822 Tie Bus-Width=1f Si

2.16.3. 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 Mobasterm
Terminal  Sessions  View X server Tools Games raellln;s Macros  Help
Quick connect...
s | Lz sessions
’.ﬂ Factory szrers

W L servers

sasalons 4

[ My codkers ) )
[ My Vbl Machines At resd)
Bl Phone devices
[ rasberry duster
B RecHat cucter

| TESIS sErvers

B windows servers

e

Sfp ™ Macros S Toos

Welcome to MobaXierm, Xserver and S5H client for Windows

c. Then choose to download the Home version
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Professional Edition
Free $69 / 49€ per user*

* Exchuding tax. Volume discounts svallal
Full X server ard $8H suppart

Remole deskiop (RDF, VNC, Xamcp)

Remote terminal (S5H, telnet, togin, Mosh) Every feature from Home Edition +

Custamize your starup message and loge

X11-Forwandng
Auomatic SFTP broveser Medify your profile scrpt
Magter passiwid protection Remova umwanied games, scroensaver or ools
Plugins auppart Unlimited number of sessions

Unlimited number of unnels and macros
Unlimited run tene for netwaork daemons
Enhanced sacunty setings
12-muanths updates mncluded
Deployment mside company
Lifefime right 1o use

Porable and instaler versions
Full documentation
W 12 sessons
Max 2 S5H tunnels
Max 4 macros
Wz 360 seconds for THp, Mis and Cron

e diel Sl s

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 MabaXterm Home Edition v22 2

{Portable edifion) (Installer edition)

Download previous stable version: MobaXlerm Portable v22 1 MobaXismm [nstaller v22 1

By downloading MobaXtamm software, you accept Mobaxiorm terms and conditions
‘You can download the third party plugins and components sources [1<1=

If you use MobaXterm inside your comgany, you should consider subscribing to liooaxierm Protessional Eddon: your subscription wiil

give you access to professional support and to the "Customizer” software. This customizer will aliow you to generate personalized
versions of Mobakizrm including your own logo, your default setiings and your welcome message
Please coniact 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

= S HER Eesgii ] e |
[ | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
gl MobaXterm Personal 22.2 2022110422 16:53 RIFERRRE 16,461 KB

3) After opening the software, the steps to set up the serial port connection are as follows
a. Open the session settings interface

b. Select the serial port type
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

= 1. Select the session to open the session settings interface

Termina®Sessions  View Xserver Tocls Games Settings Macros Help
L h 2 & o
& 8% & k E Y E & & @
Session | Servers Toaols Games  Sessions Wew Split MutiExec Tunneling Packages Settings Felp
Quick connect... i 7o
> e
|0 [Session settings bt
L[
5 B X ¥ L @ @ N E m @ x ¥ @A
B *‘ -
g 558H  Telnet Rsh  Xdmcp RDP  VNC FTP BFTP | Senal Filz Shell Erowser Mosh Aws S3  WSL
2 2. Select the serial part
2 &Y Basic Serial settings
2 RETEN Bl Chiose al session starl) v Speed (bps) *| 1500000 ~
g {Choose at session start
= 0 o P210x USB ART Bridg ]
¥ Advanced Sarial settmgy" Bl Terminal settings Bookmark settings !
/ ¥ 7
4. Select the baud rate as 1500000
3. Select the port number of the serial port Ssiectih A 2
£
£
Serial (COM) session b‘
B
5. Finaily click OK
& oK € cancel
UNREGIS] i

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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. 17. 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 Manual,
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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
3. 2. Linux system adaptation
Function Linux5.10 driver Debianl1 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
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AX200-WIFI OK OK OK OK
AX200-BT OK OK OK OK
AX210-WIFI OK OK OK OK
AX210-BT OK OK OK OK
RTL8852BE-WIFI OK OK OK OK
RTLS8852BE-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 I2C 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
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
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MIPI LCD display OK OK OK OK
MIPI LCD Touch OK OK OK OK
Chromium hard OK OK OK OK

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

3. 4. 2. How to set automatic terminal login in linux system
1) By default, the Linux system automatically logs in to the terminal, and the default
login user name is orangepi

orangepi5plus login: orangepi (automatic login)

Welcome to Drange Pi 1.0.0 Jammy with Linux 5.10.118-rockchip-rk3588

System Lload: 3% Up time: @ min
Memory usage: 2% of 7.51G IP: 192.168.1.182
CPU temp: 42e°C Usage of /: 4% of 117G

[ 0 security updates available, 2 updates total: apt upgrade ]
Last check: 2023-05-11 17:44

Last login: Thu May 11 17:44:86 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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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 1Dec, 12:15 [£] [ 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 Lbuntu jammy based Orar

Pi:for the Orange P1 5 Plus

SoC runs between 402 and 2400 MHz using ondemsnd governor.

Support: htif

System and security settings

. Timezone, language, hostname
Soft = System and 3rd party software install
Help Documentation, support, sources

cess point

< DK

< Exit >

C.

Then se

lect Hardware

weare Run apt update & apt upgrade

Edit boot environment
Set CPU speed and governor

Toggle hardware configuration: UART, 12C, etc.

[+] gu d on

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

< Back >

<[k

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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o 5 e i e
[ 1 opibplus-ov13850
[ ] epiSplus-ov13855

e. Then select <Save> to save
[ 1 wifi-ap6275p
sErEe

Bis < Back >

100%

f.  Then select <Back>

L l Tl Rl B T e EE ke
[ [ ] wifi-ap6275p

< Save =

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

Applying changes
pp Lying g

Reboot to enable new features?

<lebool> <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.
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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

)01 pi:~# nmcli dev wifi
IN-USE BSSID SSID 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:~$ 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:~$ nmtui

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

NetworkManager TUL
Please sslect an option
Fdit a connecizon

Activate a connection
‘Set system hostname

Quit

4) Select Activate a connect and press Enter

fietworkManasger TUT

Please select an option

5) Then you can see all the searched WIFI hotspots
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| —Deactivates

connection 1

Wi-Fi

= ' ExEE
oi pE
= S
*Ex
*"‘
EE
A
%
Es
wE
*¥

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

cursor on Activate and press Enter

: I..flaﬁ“'-. el

Wired -
* Wired connection 1

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
* Wired connection 1

Wi-Fi E
Authentication reguired by wiretess network }—-

Passwords or encryption keys are required to access the

— L EAWIFIRERE

wireless network ' " 0 orangepi'.

Passvord I |

2 I TFEEE

<Cancels <0K=

‘I-L’vatl':> I
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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 copnection 1

Wi-Fi
N

i

i

R cAT *

s - wE

S8 T SRy AasamTsce *t

O i
*

e S *
T £ = e

- EEEMESEETEE

X

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

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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I - 0~ o4 28 diarven

Etheinet Network
[pe—

WhEl Notworks

Conmact to Hiddon Wi-Fi Netwark .
Create New Wi-Fi Netwark
VN Cannections

KSR K EEEEEE K

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 [ 0000000000000000000000000| i ]

|| show password

4) After connecting to WIFI, you can open the browser to check whether you can access
the Internet. The entrance of the browser is shown in the figure below
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&) Run Program...

Bl terminal Emulator
B riie Manager

-4 Mail Reader

@ web Browser

[ settings

ﬁ Accessaries

=% pevelopment

@ Graphics

<> Help
'ﬂ' intameat
B Multimedia
¥ Office
@3 System
©® Log out

v v v w

¥ Chromium Browsar

v w v B4

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

connection is normal

.. ot

€ 3% C & F=t! congeplog/ndehim 0@Qes |

(f\tlrr Hardware Software Customized services News. Foaums Abaut us Service & Download Frisehs

Orange Pi
Compute Module 4

» Rockchip RK3566 quad-core 64-bit Cortex-ASS processor
< + 1GB/2GB/4GE/BGB (LPDDR4/4X)

+ 4K HD display

* Wi-Fi5+B8T 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 2['
Wired connection 1 § || <Edit...>
i
i || <Delete>

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

Ethernet t | <Add>
Wired connection 2]
Wired connection 1 |
]
#i | <Delete>

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

figure below to configure IPv4
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] Edit Connection |

Profile name [{EEg={sMelolsl {=o)umNo]s R0
BEVET e P4p6550 (00:E0:4C:68:00:27)

= ETHERNET <Show>
= IPv4 CONFIGURATION =:hde]iFhumie— <Show>
= TPv6 CONFIGURATION <Automathc> <Show>

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

<Cancel> <0K>

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

| Edit Connection |

Profile name [[ENg=lsBRele]ilyt=onum o]z 02
NS WenPAp65s0 (00:EQ:4C:68:00:27)

= ETHERNET <Show>
Disabled

= IPv4 CONFIGURATION| Automatic 3 <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

1 Edit Connection |

Profile name [{E¥g=lcMieto]s!sl={oksNe]s M
BIAETe-WenPAp65s0 (00:E0:4C:68:00:27)

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

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

<Cancel> <0K>

8) Then move the cursor to <Shoew> via the Tab key
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| Edit Connection |

Profile name [[k§g=lsMNelols!qi=tonmils]s i
BIValel-WenPAp65s0 (00:E0:4C:68:00:27)

ETHERNET <Show>

IPv4 CONFIGURATION <Manual>
IPv6e CONFIGURATION <Automatic> how>

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

<Cancel> <OK>

9) Then press Enter, and the following setting interface will pop up after entering

] Edit Connection |}

Profile name [{pSg=lsBMelolqlsh=1on0e]i 004

Device p65s€ (00:E0:4C:68:00:27)
= ETHERNET <Show>
= IPv4d CONFIGURATION <Manual>
Addresses <Add...>
Gateway

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

Routing (No custom routes) <Edit...>
Never use this network for default route
Ignore automatically obtained routes
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 |

<Add...>

Gateway [EcPISNI}: il
DNS servers [J:I:: | <Remove>
<Add...>
Search domains <Add...>

L

Profile name [[ERg=lsBEalelslii=IohNe]ye 1
DEVARMenP4p65s0 (00:E0:4C:68:00:27) #

0

= ETHERNET <Show>
i

= IPv4 CONEIGURATION <Manual> <Hide> it
[Addresses TEPITEIIRLL <Remove> i

i

i

i

]

i

11) After setting, move the cursor to <OK> in the lower right corner, and press Enter to
confirm
= IPv6e CONFIGURATION <Automatic> <Show>

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

<Cancel>

- o= EESEEIEESEEE

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

Ethernet <Add>
Wired connection 2
Wired connection 1 <kdit. . >
<Delete>

= %ﬁ%ﬁ/ﬂ%% - SR
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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

ctivate a cohnection
Set system hostname

T 0K

Ethernet (enP3p49s0)
Wired connection 1

Fthernet {pn-Pd.nG'iqﬂ "l

# Wired connection 2

e

SRR o

B

<Deactivate>

Ethernet (enP3p49s0)
* Wired connection 1

Wired connection 2

EEEmEma

<Activate>

16) Then you can exit nmtui through the <Back> and Quit buttons
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T e T T e e e
—| Netwotl !"_[‘I‘.-'Es'lc:i_gt'l 1R I_

<Deactivate> Please select an option

Ethernet (enP3E4950}

Ethernet (enP4pb65s8)
* Wired connection 2

K

Edit a connection
Activate a connection
Set system hostname

SO0 QU 005 w00 0000 005 0O —

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

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

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:€0:4¢:68:00:26 brd {f:ff: ff: ff: ff: ff

inet 192.168.1.110/32 scope global noprefixroute enP3p49s0
valid_Ift forever preferred Ift forever

inet6 fe80::9005:95ac:b9c0:2beb/64 scope link noprefixroute
valid_Ift forever preferred Ift 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 e, Debian
(PCIE+USB port) Ubuntu
OpenWRT
OPi OS Arch
2 AX210 Debian
(PCIE+USB port) ") Ubuntu
mae . OpenWRT
OPi OS Arch
3 RTL8852BE Debian
(PCIE+USB port) Ubuntu
Android12
OPi OS Arch
OPi OS Droid
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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-XBS47NF REVO01 b
E

WF MAC: 141333063EUX
CT#: GPJPOIMATSSAJ

HP PIN: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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test:~§ ssh orr3|ng|e|::r1@1‘?'J 168.1.110
The authentlctty of host '192.168.1.110 (192.168.1.110)' can't be established.
ECDSA key fingerprint is SHA256:7fI1zQzbVX0IP+TSLVbWvkXNiwOUuEmMOcIcwhWBL3Vicic.
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:

Local users:
: . .110 192.168.1.100
CPU temp: 41°C Usage of /: of 29G

[ : orangepi-config ]

Last login: Fri May 12 11:;0:39 2023
: o

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

connect:

root(@orangepi:~# reset_ssh.sh

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

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

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

a. Open Session

b. Then select SSH in Session Setting

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

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

username
e. Finally click OK
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i B v E & & O X ®
- o et o .
’
Select 55H el
§ 1, Opkn Session J
H
HEeE e s E m @ n |
B [T R [ ¥ e Mash 1
i
i oo 5
2
. | A i e ro—
[ P .\-"---.-..n.,-,. p I p— \ vy
3. Enter the 1P addre the development board | woion e usermame of the linusx SN, -
Secixe Shel (55H) stssion
5. Finally click OK
[Se] o=

BAEGTSTTRID YYRSHN - Flam - M i by o s s s s 130 st

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 Xserver Tools Games Settings Macros Help

@ % % = % ® 8B ¥ B & 5 @

Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
Quick connect... 45 N4 1921681174 E¥5 1321681174
& = | User sessions B4 orangepig
152,168, 1.236 (orangepi)

e

o

]

w

3

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 X server Tools Games Setings  Macros  Help
2. s BE - -]
M % % s ok B E Y B S e

Sesdon  Servers  Toos Games  Sessiors View solic  mMultExec Turnelng Packages  Settrgs Help

T
el TO®® :
" [homerarangeny @l

= Mame =13

A

Seszions

.
-cache
annaman
config
.geont
docal
oh-my-zsh
Dsitop
Documents
Diovenbazcs
Musie
Pictures
Public
Templates
‘ideas
bash_legout
-hashre
profie
Fauthority
‘NEcrsencaver

) Scp W Macros = Tools

¢ apt upgrade 1]

.NEesgion-errars

tzl: orangepi-config ]
zshre gep g

Wos B H e e

r "root*}, use "sudo <c

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

174



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

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 » bin

.

1K

[ adb
AdbWinApi.dll
i AdbWinUsbApi.dll

[8E] RKImageMaker

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
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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

e
12
|

AdbWinApi.dll

%] AdbWinUsbApi.dll
AFPTool

[ RKImageMaker

BB R B

An example using adb in Windows looks like this:

B asiEs = 0 X

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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FileZilla <

MIHF) WEE) ZEV R ORSEGS) BEB) ZHH

@ B3 omo w3 2dos
FHLH): RAF&M: BE(W): O BREERQ | -
Elhs: | f - e

- '_"n

» 8 bin

| boot
2 cdrom

HE A TfFRAy SrfrEsa EiEES
W lib32 BF 202211 HOG

libss EES 20225 08H 09
0 libx32 BF 20221 Hoe-
B lost+Foind B3 20225 11H05+ iE A WA XERE  RiEES e EiRE/E
media HZ 2022 12H03

mnt B# 202208508 PEEEICARSS
= opt BEF 20225 11H 06~

proc BE 202281203

root BR 202212H03~
o run BF 202212503
.t’?"'\?ﬂ"ﬁ?h’?‘a%. +*il\ it 7.2 GR . HE
BES 8/ R A EEE Fov R WS

SIS [ AR | RIS |

[ TR e

4) The method of connecting the development board is shown in the figure below

FileZilla = {Eb B
swiord - neangepi

5 Click Quick Connect

HEHF) WEEE) =B R REHE) BEE BHn

2 FBEEE ome =~ =g a
H“”’: -Eﬁ-’:‘%iu]:lroot I?Eﬁ-“:[wa:l---m-r Iiiﬂfﬁ]:lzz ” s | -

ame 1. Port number 22

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

iofEEmE?

4011 FileZilla DEERE?
B A FileZilla D EHE,. EE filedils GRFEBRTERARAEE,
FEFRFEDO)

FFEEERPAEEM

FED (M)

BRRNEB(R):
IEE—ODEREENER! AFEETHER,

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

FEXDRER 3
@ wrsmninEREin, FEETERSBIE0S
IR B
AN
-
EEREE
e
EEETH HREFET
Blzezezn, seseamrsmn
Fe ue

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

sFEp:ffroot@192.168:31.11 - FileZilla -
X IREE) =R FED BEEG) HEE FHiH
o« [EFTEIR Ok O Fa9s
FHHE  tpy/192.168.31.11 EPEUE  root TEEL(W):  seneee " O HREESQ | -
k%  Connected to 192.168.31.11
B ERMERME.
k% Listing directory froot
AR FIHroot"FIE R
ks f « || mARi5s: | froot -
> mf ~ B/
> B
HE A SR R BifEH
m lib3z EE 2022E 11 Ho6 -
w0 libss EE z0zZE0BH DS -
™ libx3z2 B3 202211 H06 -
" lostefound EES 2022511805 Xftkh RFEE BN WE s
= media 8z 2022 12H 03 =
[ mnt B3 202208 A 09 BR 20226512F~ drwx—  root root
[ opt BE 202211506 =3 20228128~ drwrxrx rootroot
o proc ZES 2022612803 BF 202212~ drwxrerx rootroot
2 rook ZES 2022412503 BF 20228120~ drwxeex rootroot
& run BF 202212803 558 J#F 2022412F~ -w—  rootroot
= chin a= T T .bash histary 7938 M 20226120~ -w—  rootrook
1t #EizaEI. wh2ibrion BiwE a4 HF, ol snamp
BEE/m ol Al =Rl Fl R ®E

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:/froot@192.168.31.11 - FileZilla i o
THF HEE EaN EED ESSE 22E Z65H
£ v s O it 0 % =g 008
FHH): | tpiff192.168.31.11  BS S | reot FEEL(W) | semees - w0y BEERQ | -
®E: Fi home i B REET
#EL"/home/orangepi" S E BRI,
Listing directory fhame/orangepi
" home/orangepi By E REEh
m: fhome/test/Downloads/test/ ~  EUsE: | fhomeforangepi %
e =omT
@ & boot
Music % dev
Pictures T etc
Fublic v home
Templates v orangepi
Videos B .cache
) WirtualBox Vs & .clnnamon
bin Ecsatc
wHE A Tl S BiFfEM XHE A XfFRD RHERE  miiEy 1R FREEME
- bashre I6KR fF 20225125 Awr--  orangepi...
R nomachine 8.2.3 3., profile BOTB 3ff 2022512 F - W~ orangepi..
e wiminfa L5KB I 20225128~ 4W—  orangepi...
MSEreensaver 208 3 20225F128 - w-rwH—  orangepl ..
xsession-errors THKB fF 2022512 Aw— orangepl ...
session-errors... 7.7KB ald-%ff 20228125 Tw— orangepi...
zshic 4.0KB A 20225128 TW-IW-H—  OTangepi.

WEET 1w B - p 13 VIR 16 BT, HhBitA20R
|

548 A ST 4T i K tEE RE

SURBYSC | RSN AUSER

S gz ee

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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EiFileZilla........

Sery
= o p 888
bl =)o ]v]
Downiosd
Dorumertation
St Pk d Filuzillnl Client knr ind (64bit x86)
Dowriasd ™ = Tiar of Fine i Chent m 3622
Cammunity Pmass select the Ml aparopriate for your platform below
Fonir £
W © windows {8abit x88)
General _| ||

Download 3
figoen Friagilla Client click here to down-

“‘“‘:::‘h"“ = Gnow wibnnal Sowelned optsne
Please select your edition of FileZilla Client
FileZilla FileZiila Pro
FileZilla witth manuai FileZilla Pro + CLI
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual = Yes fes Yes
Amazon 53 = = Yes Yes
Backblaze B2 - - Yes Yes
Dropbox - = Yes Yes
Microsoft OneDrive - T Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage = = Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV - 5 Yes Yes
OpenStack Swift - - Yes Yes
Box = = Yes Yes
Site Manager synchronization = 7 Yes Yes
Command-line interface - - = Yes
Batch transfers - - - Yes
o
=N
oo

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>
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lient 3,62.2 Setup — H

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
s Use 33% less memory and save battery life
« Automatically block YouTube video ads

«Earn rewards for viewing privacy-respecting ads
J brave

‘fes, install the Brave browser and I accept Brave's Terms
of Use and Privacy Policy. Please note that FileZilla is not
affiliated with Brave.

Privacy Policy Terms of Lise

() Accept (® Dedine

Tullsalt Triskall S Aem——————"—

=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

B
= | maew | -
TS C\lUsersitent
ma -

2 7

e

e €
wiex B = [zsx Terl TRSE AR = Fana

202211
SwEREEMEN

"

1 Ami D 7 SEE, S 8001604 FE ST,

| B e L brE

KR | e ST

4) The method of connecting the development board is shown in the figure below:
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FileZilla

3 Password orangepi

HEHF) WEEE) =B R REHE) BEE BHn

5 Click Quiick Cannect

o~ (IR O I O F Q &
v
E%‘_uﬂ: .ﬂ.mﬂiu]:lroot |5:‘-.-TE-“.|[\»~.'>:I------ I I-E:I!P]:lzz ” Bk | -

2 Usermame 4. Portnumber 22

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

BEEIE FileZille DEEER?
R Fil=Zills DESE. BH Alelils REFESSASEMEAEE,
@) [FIFEIE)
DFERTERO)
D EEIEEErnEEV
EEEEM):
4 EmEsEER)
TEE-DEETHRE| BECEnEE.

BEi0) g |

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

o FRER S EmBE St
Hla
S
1 =t 192,168.31.11:22
1 RIS ssh-ed25519 253
1 E-t HAZ5Gick el g odyPelldw
S
Fi s BT
| EE‘! i, A
.‘i BE =
i

7) After the connection is successful, you can see the directory structure
development board linux file system on the right side of the filezilla software
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8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the 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

B s oot 102,168.51.11 - FiaZite - bR
EHFOBEE EWY) MMM BEMG HER WA
Z-EETEoRO L Tde M
e | eyngzeaar] memw | oot ET | seesnane W s -
ST Cannocted to 1921685111 -
| B | oot
- &7
& 7 raek
TEE T EEER sEmE e FiEdas
. v
S ache = 2022123 16
_canfig Bt S 2023123 4.
- e ‘chmy.zth b+ TR
BARE0 == 2023 01704 e T 22423 16
Eitm IRE{RE3 Dol bt Hiscory o3 BASHHIS. 2022023 1A
m THE 022/12/3 10T bashr 1523 BASHRC . 20312/
B TR 2022 2, ‘deskion asclogin O DESKTOP. 2033/12/3di.
HRER g 202241213 2005 siminfc 1LIE VIMINEG., 2024337 -
HEETREAN Hi= AT TR T et 160 WEET-HS,.  2OZ2ME 16
ety HE 22212 VB Hashariy 55 NAUTHOR.. 20234333 18
R 22y AL LA, zhie 2070 ISHRC M 20IZALE L. 4
D1 = 20EEA G VB, e,
Basm | |
s 17 458 04 FBR Hleth $FE
B T LI *bh BEE &5
MRS | e | s
&% vm= e

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

orengapi-config

Configure Ubuntu jammy besed OrangePl for the Orange P1 5 Plus
SoC runs between 402 and 2400 MHz using ondemsnd governor.
Support: http://www.orangepl.org

System and security settings

Parsonsl Timezone, language, hostname
Software System and 3rd party software install
Halp Documentation, support, sources

cess point

< DK > < Exit >

c. Then select Hardware
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System settings

Firmware
Z5H

Desktop

Edit boot environment
Set CPU speed and governor

Run

<[k

Toggle hardware configuration: UART, 12C, etc.
p anTigure H daemon

apt update & apt upgrade
Install ZSH with plugins and tmux
Disable desktop or 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 hdmi2-8k configuration

1

f!n"h"-

[ ] hdmirx
[ ] 12cl-m2

e. Then select <Save> to save

f.  Then select <Back>
| S |
[ ]

[ 1 wifi-ap6275p
m
- 100%
< B < Back =

wifi-apb27bp

< Save =

)

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

Reboot to enable new features?

Applying changes

<lebool>

<Cancel=

3) Then use HDMI to HDMI cable to connect Orange Pi development board and HDMI

display
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»

v

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

Configure Ubuntu jammy besed OrangePi for the Urange Pi 5 Plus
SoC runs between 402 and 2400 IHz using ondemznd governor.

Support: http://www.orangepl.org

System and security settings

| Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

cess point

< DK > < Exit >

c. Then select Hardware

System settings B

Bootenv Edit boot environment
CPU Set CPU speed and governor

Toggle hardware configuration: etc.
ReConTigure H daemon

Firmware Run apt update & apt upgrade

Z5H Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

UART, 12C,

o < 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

12¢1-m2
[ ] i2c1l-md

e. Then select <Save> to save
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[ 1 wifi-ap6275p
{ [ Wvifi-pcid

Bis < Back >

100%

f.  Then select <Back>
L ‘ Tl bl B T BEE i
[ ] wifi-ap6275p

< Save > =

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

Applying changes

Reboot to enable new features?

<lebool> <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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B terminal Emutater
B Fil= Manager

[ Mail Reader
@ web Browser

= Sathngs Manager
Accessories » | EJ Accessibilicy
<! Development ¥ o Additional Drivers

2 Graphics » By Advanced Network Configussion
4 Help ke Appearances

& Irtemet ¥ 0 Blustooth Adaptars

) Mulimedia » | 0 elustooth Manager

W Dffice » | & colorprofiles

43 Systum » | [ oofuddt applications

¥ Foioc Configuration
T File Masiager Settings
e Eriput Mathod
w0 Keyhoard
' Mowse and Touchpad
AL navifeatieny
fis Drangedi corfig
B ranel
® Sower Manager
1 Print serungs
B removatle Drives and Madia
W e rmaver
i Session and Startup
s+ Settings Editor
B safware & Updates
2 Window Manager
&1 window Manager Twaaks
B, Workspaces
B xfco Teeminal Settings

Or‘ancie Pi

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

‘ st G
Gengral  Advanced

HDMEL -

| Resalutian: 1920x10a0" tgaw I
Seale: 1x -
Refreshrate: | 6.0 Hz -
Rotation: Hone ¥
Faflaction: None |
v Apply

onelp % close |
A

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

the monitor
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eneral Sncad.
HOMI-1 -
Resalution:
Seale: 1280x1024 54
1280960
Refresh rate
SRR nisaumse
Aatation: 1280x720 L6
10245768 43
Reflection:
BOOx600
T20x576 54
TI0x480 L .
nelp % Close

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

7
" Display S
ot siamed

HDMI-L -
Resolution: 128021024 caw |
scale: 1x - |
Refresh rate; .so.on - |
Rotabon: Nong -
Reflection: Nong - I
BiHelp % Close

5) After the new resolution is set, select Keep the configuration

(5 Applications MR Desplay

Display

@ Waould you like to keep this configuration?
The previaus configuration will be restared in | secandy if you do ot reply to this guestian.  |=fl=car

K this configuration Aestate the previous configurabon

®
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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 2Dec,02:37 [2] fy € ) orangepi

2) Then select the adapter

{Fri 2 Dec, 02:45 Lﬁ.-| b’ﬁfﬂﬂ:ﬁ)omngepi

8 Turn Blustooth off

| & Set Up Hew Device.,.
— Send Files to Devics...

sneit Connechions...

" Local services. ..
o Pluging
<> Help

[ exit

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

r Shall bluetooth get enakled 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

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 [g] ;}’9 i} orangepi

£ Turn Bluetooth OFf
% Set Up New Davice...

= send Files to Device...

= Recant Connactions,

0 adapters...
[# Local Services...
% Plugins

< Help

E Exit

6) Click Search to start scanning the surrounding Bluetooth devices

Bluetooth Devices

Adapter Device View Help

Q=] =

Send File

5 4.55 KB 0008/ W 0

57625 KB 0.00 Bs

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 =B 4y g Setup:. - =" Send File

= OPPO K9 5G
wal  Smart phone
B0:46:92:C1:80:08
iaomi 125 Pro
: B connect
Connect To:
& Network Access Paint
¥ Info
s Send note

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 [ fy @ @i orangepi

Bluetooth

Pairing request for:

Xiaomi 125 Pro (44:71:47:09:4F:64)
Confirm value for authentication: 9532040

Canfirm 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

D connect

Cannect To:

% Network Accese Point
& Info

5 send note

> Trust

| Setup..

Rename davice.,

@ Remoave..
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10) The interface for sending pictures is as follows

g Sending files via Bluetooth

Ta: Xizomi 135 Pra
File: homemrangepiPictures/1.png

Skop

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
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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
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Fri 2 Dec, 02:35 [2] {iy £} &) orangepi

7) Click Turn Bluetooth On to turn on Bluetooth

Fri 2 Dec, 02:36 [¢) { |} o) orangepi

" © Set Up New Device...
Send Files to Device...
3} Recent Connections...
£) Devices...
B Adapters...
(%] Local Services...
& Plugins
< Help
8 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

WERCA @ = HDFULL

e
e —

e —

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

USB camera is /dev/video0

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 sile Manager
) Mail Reader
® web Browsar
¥ settings »
ﬁ Accessonas L]
T pevelopment »
# Graphics »
4 Help
V&l Intemet

B & Audacity
¥ office » I B cheese
¥ System

PulzeAudio System Tray

@® Log Out 2 pulsesudio Volume Control

T fulseAudio Volume Cantrol

W Pulsepudio Volume Meter (Capiure)
@ rulserudio volume Meter (Playback)
3 gt vaL2 test Utility

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

(T Apalicatens - = Take'a Photo

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...
Terminal Emulator

B rile Manager

Mail Reader
@ web Browser
W 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)

then find this dir ﬂc'ory

-
&
R
g3

Wear Lefway  Reer Fightway  Side_LeRway

Sadw_Rigghtt way
Go to the root directory ToMMEnt ma (1,902 048 bybes) WaY sudio
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3) Then select the audio.wav file, right click and select open with vlc to start playing

File Edit view Go Help

€ > A GY [ psasharesoundsrilear o
Places
= Jd dd 4
e e 1.
~ | Desktop 5 b ALE
]

B Tk

) bocuments & Sond o » :
[ pinie eront_pigt ** bt
i8] pictures i copy

[ pownivads & vovm o Tk
Davicns Rear_Cent |4 Propertios.. b
| File System

Svwee  J3 I3

Side Leftwav e Rightway

Usa "VLE media playsr 1o open the selected fils

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

headphone playback
a. First open the volume control interface

Fil 2 Dec, 08:20 [F1 fy ghfloranges:
2} Dsfault Server
B Dafault Sk

& Default sourcs

Hlayback Straams
® Recording Streams.
& Madulss

Valume Meter (Flayback),
valume Meter (Recordingl...

Sound Seye
Morg...
o About

™ quit

b. When playing audio, the audio device options that the playback software can use
will be displayed in Playback, as shown in the figure below, where you can set

which audio device to play to
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} Appicanans 7T i alia b - arcia - Mo 2 0ms, 0024 £l & O il usraen

-

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

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

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:

e

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
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3. 16. 40 Pin Expansion Interface Pin Instructions

wee

sE08ES

SRS BNNINANRIERENEN
.

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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BHE ERE ERmE FId GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
3 2 E
CANG_RK_1A0 FWM M0 {id0010] 2CZ S0A N0 GPioD co 10 4 £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GPOLAD | UARTE B M1 | 1362 SDA M4 SPA_MISD M2
GFI01 A4 36 87 GFIOZ.A1 SPM_MOSI M1 | PWML1IR_MO [febsDo30)
GPIG1 AT ) GHD__|
GPI01 B0 an 32 GRID3BS | UARTSTAMI | CANLEXMD | PWMIZ MO (febinoon]
3 33 GPIDIBE | UARTIRKMI | CANITKAO | PWMI3 WO (rebiDoi0]
UARTA RE AT SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 Pl CLK M2 FivIal M2 (ralEo00el
UARTA TX 02 5P CLK 2 GHO1 B 41 3 Iy a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 E207n_BS0A_M3 GFIO1E 47 7 A6 GPI01_BS ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML 1203 504 ME GRID]LD 1 GHD
PAMIE D FabnI20] SPIA WSO ML GO 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 114 GHD
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GPIO3AS | UARTE CTSN ML
GRIOE €1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

The following is a color map containing some of the content in the above table:

3 UANO TX MO o 0—X e
21 D6T UAR RTS ‘_ ix 8 - -2 UARTE TX M 3 B:e 2 SPI_MOS! M2 Bemes y
GND Lg UARTE RX M1 ZI3C2 S g SPIA_MISO M2 e
: o0 SPla_MOSI M1y ] L —
L
33V o RT3_RX NT_TX_WC v S
[ = JART4 RX M2 ZSPI0_ MOSI M22 Y
SPID_MISO_M2 o L g UARTE_RTSN_M1 g - g SPH_CLE M2 S FW H .
_ I SRS oL N P (AR TS
GND g orI0_CS1 M2 g URT7_TX_M2Z |
W 2 5 UART1 RX M1 gl e : g URTTTX_ M1
—UART1_CTSN_M1 g [ GND
& { g P IS O M e g UARTG_CTSN_M : g SPi4_CSO_M2 g H
WA . o0 GND
ammme— SPI4_CLK M1 2 UARTE TX_M1ZLg UARTE CTSN_M1,
: P ETE RTE e
T © RTE_RX

b. The table below is the picture of the left half of the complete table above, so you

can see it clearly

SERhE S Rhe SHhE GPIO GPIOES |SIHFES
3.3V 1
CANO_RX_MO PWM1 MO (fd8b0010) 12C2_5DA_MO GPIO0_CO 16 3
CANO_TX_MO PWMO_ MO (fd8b0000) 12€2 SCL_MO GPIOD B7 15 5
UART1 RTSN_M1 12C8_5CL_M2 PWM14 M2 (febf0020) GPIO1 D6 62 7
GND g
GPIO1_A4 36 11
GPIO1 AT 39 13
GPIO1_BO 40 15
3.3V 17
UART4 RX_M2 SPID_MOSI_M2 GPIO1 B2 42 19
SPI0_MISO_M2 GPIO1 Bl 41 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 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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SlFES | GPIOES GPIO SR S HhEE SR SR
2 5V
4 5V
6 GND
8 109 GPIO1 A1 UARTE_TX_M1 12€2_8CL_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 UARTZ_TX_M2
28 46 GPIO1 B6 12€5_5CL_M3 UARTL TX_M1
30 GND
32 35 GPIO1 A3 | UART6 CTSN_Mi1 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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5:~S gplo readall
PI5 PLUS +---
Physical

PWM14
GND
GPIO1_A4
GPIO1 A7
GPIO1_BO
3.3V
SPIO_TXD
SPIO_RXD
SPIO_CLK
GND
GPIO1 B7
GPIO1 D7
GPIO3_A©
GPIO3 C2
GPIO3_A2
GPIO3 (1

I

[

|1

I GPIO1_A1l
I GPIO1_A®
I GPIO3_Al
I GND

I GPIO3_B5
I GPIO3_B6
I GND

I GPIO1_A2
I SPIO_CSO
I SPIO_CS1
I GPIO1_B6
I GND

I GPIO1_A3
I GND

I GPIO3_A5
I GPIO3_A4
I GPIO3 A3

Physical
PI5 PLUS +---

o e e e e e e e e

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
- 5:~S gplo readall
s +---+ PI5 PLUS +---
| V | Physical

PWM14
GND
GPIO1_A4
GPIO1 A7
GPIO1_BO
3.3V
SPIO_TXD
SPIO_RXD

+
i
I
I
] GPIO1_A1
i
I
I
l
i
I
I
SPIO_CLK |
i
I
I
I
i
I
I
l
+
I
+

I

[

|1

I

I GPIO1_A®
I GPIO3_Al
I GND

I GPIO3_B5
I GPIO3_B6
I GND

I GPIO1_A2
I SPIO_CSO
I SPIO_CS1
I GPIO1_B6
I GND

I GPIO1_A3
I GND

I GPIO3_A5
I GPIO3_A4
I GPIO3 A3

GND
GPIO1 B7
GPIO1 D7
GPIO3_A©
GPIO3 C2
GPIO3_A2
GPIO3 (1

- - -++- - - -
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
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[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

is:~$ gpio readall
Hoese el D LT D o T T ===k PIE PLUS 5=
| GPIO | wPi Mode | V | Physical | V

GND | GPIO1_Al
GPIO1_A4 | GPIO3_A

I
I
I
1 PWM14 | GPIO1_A
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

GPIO1_A1
GPIO1 A0

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

219




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

Use gpio readall to see that the value (V) of pin 7 has changed to 1

:~$ gpio readall

| GPIO1_A1
| 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

:~$ gplo 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
0
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
and SPI4

BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
3 2 E
CANG RK_HAD PWML M (iss0010] T2C2 SOA 1D GPIO0 €D 16 4 £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GHO1AD | UARTE AX ML | €2 SDAMA SPA_MISD M2
GFI01 A4 36 87 GFOZ. a1 SFM_MOSI M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD
GPI01 B0 40 32 GRI03.B5 | UARTETAML | CANLEX MO | PWMIZ MO (febinoon]
3 33 GAI0IBE | UARTARKML | CANLTXMO | P13 WO [febiDo10]
UARTA X 82 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 T a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML RCASUAMZ | GROLD 1 GHD__|
PAMI0_MD (rsoe0020] SPIA WD M GO 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 118 [
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GO 1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I 4 T GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

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 | SPI4_M?2
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

prangepi-config
Configure Ubuntu jammy based OrangeFi for the Urange P1i 5 Plus

SoC runs between 402 and 2400 IHz using ondemand governor.

Support: http://www.orangepl.org

System and security settings|

Timezone, language, hostname
S System and 3rd party software install
Help Documentation, support. sources

cess point

< DK > < Exit >

c. Then select Hardware

System settings b

Bootenv  Edit boot environment
CPU Set CPU speed and governor

m_in the networlk

Toggle hardware configuration: UART, 12C, etc.

I 1gure da on
Firmware Run apt update & ept upgrade

Z5H Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

0

< 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 SPI configuration you want to
open

spl0-m2-cs@-csl-spidev
spl0-m2-csO-spidev
spil@-m2-csl-spidev
spid-mO-csl-spidev
spid-ml-cs@-csl-spidev
spid-ml-cs@Q-spidev
spid-ml-csl-spidev
spid-m2-cs@-spidev

— e e e
[ R e e e e i e e =

e. Then select <Save> to save

[ ] wifi-ap6275p
TIEET

. 100%

= o < Back =
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f.  Then select <Back>

L j e B T LR
wifi-ap6275p

[
[ ]

< Save > B

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

Arnl vt channoc
AP LY NG ENanges 7

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|FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FF FF FF FF FF FF FF FF |

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 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.

BT BRI B FI0 GRIDAE | S1MmE | FEE | GRIOSFE GRID & A EMNE B E e
v 2 )
CAND RX M0 PWML MO {idss0010) 2C2 SDA MO GPOD CO 16 4 i
CANG TX MO PWMO MO fdS0000! 1262 SCL M0 GPO0 BT 15 ] GND
UARTL TSN M1 12CA SCL M2 PWA 14 M2 | febiDo2n) GOl De 62 [} 109 GPO1 AL LIARTE TX ML LC2 SCL_Ma SPM_MOSI M
GO 10 1168 GRO1 A0 UARTE R M1 12€2 DA M4 SPM_MISO M2
GFRI01 A4 36 | 11 | 12 | 8 | GrozAl SPM_MOS M1 PAMLIIE_ MO [febedo30)
GPIO1 AT 3 GND
GRolE | a0 32| GADSES | UAMTSTAML | CANLEXMD | PWMIZ MO (abiboon]
w 33 GHC3 BE UARTI R M1 CANL T MO P13 M0 [FebiDO10]
LARTA R 482 SPI0_MOS M2 GPO1 62 42 GND
P10 MES0 M2 GPO1 81 41 1 34 GPOLAZ UARTE BTSN M1 28 SDA M3 SPia CLK M2 PfM0 M2 (FaibO00a)
UARTS TX A2 5P CLM M2 GAMO1 B3 43 3 24 ad P01 B4 SPi0_CE0_M2 UARTT R b2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 {febrODI10: 1] LMART 1R M1 lZEi_SM_E GROIE 47 G _1_5 ECS_SCL_M3 UARTI_TX_M1
UARTL CTSN_ML WCASDAMZ | GROLD 53 Guo__|
PAMIO MD [feba0020) SPIA WSO M1 | GHO3 96 35 GHO1AS | UARTECTSN M1 24 SCL M3 P4 CS0 M2 PAML M2 (FdRb0010]
P18 M0 [febr0o20 | GPOE . 114 Gl
SPM_CLK M1 UARTE TX M1 GPOT 28 101 GPIOS AS UARTE CTSN_M1
GPMO3 C1 115 100 GRIO3 AL UARTH BTSN M1 SPu_CS1 M1
GAID 9 99 GPOZ A3 UARTE R M1 SPM_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

224




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

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

anfia

orengepl -

Configure Ubuntu jammy based OrangePi Tor the Urange Pi 5 Plus
SoC runs between 402 and 2400 MH: wsing ondemand governor.
Support: http://www.orangepi.org

System and security settinags|

=L Timezone, language, hostname

Documentation, support, sources

< [ s < Exit >

cess point

System and 3rd party software install

c. Then select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

am in the natuorl

Toggle hardware config

uration: UART, 13C,

etc.

H 2C0 gure daemon
Firmwsre Run apt update & apt upgrade
Z5 Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

< K S < 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-mH
12c2-m4d
12c3-mb
12c4-m3
12c5-m3
12c6-md
12c8-m2

) r— ) r— ) — ) — —
[ R R [ = S |
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e. Then select <Save> to save
{ [ 1 wifi-ap6275p

[ JWwifi-pcie

= 13 < Back >

f.  Then select <Back>

[ Jfvifipcie

L 1 e R N T T
[ [ 1 wifi-apb275p

< Save > =B

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

TS TR g S L e
Applying changes 7

Reboot to enable new features?

<Cancels

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 #12¢2 command
orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command
orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢8 command
orangepi@orangepi:~$ sudo i2cdetect -y 8 #12¢8 command
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: :~$ sudo i2cdetect -y 2
[sudo] password for orangepi:
@ 1 2 3 45 6 7 8 9 abocdef

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

EAEE EREE ERTE Fi0 | RO | SIlma] JINAS] GRoRE | Ao ERSE ERNE ERAE ERBE
T ] e
CAND RA_1AD PWNIL MO (500100 202 SDA 10 Ghion 10 s B
CAND_T¥_D FWMD MO0l 122 SCL_W0 GO0 07 15 0 GHD
UART1 8TSN_ M1 1200 560 MZ EWA14 M2 |fobilozn] | Geol D6 62 i 108 | GRIOIAL | UARTE TX ML | ©Cz SCLMa SPUd_IMDST MEZ
GD 1D 10| GHOLAY | UARTE X M1 | 1€2 SDAMA SPU_MIZD_ME
GFI01 A4 36 ar GFOZ. a1 SPM_MOSILMI | PWMLI IR MO [febeD030)
GO AT 3 GO =
GFID1 B0 ] 32 GRIOIES | UANTSTAML | CAMLRKMD | PWMIZ MO (eninoon]
3 33 GPIDIBE | UARTIRKMI | CANITKAO | PWMI3 WO (rebiDoi0]
UARTA R A2 SPIIMOSL M2 GO B2 a2 GND
P MISD_MZ GO b1 41 1 33 | GPIOLAZ | UARTG RISN AL | [2€8 SOA M i G Mz P M2 (raibo00a)
UARTA TX M2 5P CK 2 GHO1 B3 43 3 2 Tl GAIDT BA | 5PI0 CEO M2 | UAHTT i b2
GHD 25 25 an GO BY SPI0_CE1 M2 UARTT T M2
PRVMIZMD [fobron1al LIART IR A1 | t2ca 50 M3 RO E 47 7 aE GRIO1BS |  IC5 5CLM3 UARTL_TX_M1
URRT] CTSN_M1 ZCASDAMZ | GROLD A GHo__|
ML MD Traton20] SPIA M0 M1 GRIO3 A a5 95 | GMO1A3 | UARTG CTSN M1 | GCLSCLMS 91 C50 M2 P M2 (FRBEO010
B 14 Wi Tiehibezn] | Gies 118 D
PG ML UARTH TA M1 GPI03 A ET] 101 | GPOS A | UARTS CTSN_ML
GO €1 113 100 | RIS A4 | UART BTSN ML | SPW C81 ML
GHD 3 4 95 | GMOZAZ | UARTA SXML | 8PM CaD ML

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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orengepi-config

w
]

Configure Ubuntu jammy based OrangePi for the Orangs Pi
SoC runs between 402 and 2400 lHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

cess point

sonal 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

Anno - am in tha natuorle

Toggle hardware configuration: UART, I2C, etc.
SoF mReCcor gure H daemo
Firmware Run apt update & apt upgrade
Z5H Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< UK > < 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 uartf-m2
[ ] uartl-ml
[ 1 uart3-mo
[ 1 uart3-mi
[ 1 uartd-mo
[ 1] uartd-m2
[ 1] uarté-mil
[ 1 uart7-m2
[ 1 uart8-ml

e. Then select <Save> to save

[ 1 wifi-apb6275p
\¥ifi-poie

f.  Then select <Back>
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L 1 LA TIES
wifi-apb6275p

[
[ ]

< Save =

Arr]l v rhanpod
AP LYNg cnanges S

Eeboot to enable new features?

<Cancels

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. PWM test method
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

BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GRID ERNE ERE EHE
3 2
CANG_RK_1A0 FWM M0 {id0010] T2C2 SOA 1D GPIO0 €D 16
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GHO1AD | UARTE AX ML | €2 SDAMA SPA_MISD M2
GFI01 A4 36 ar GPRIOZ AL SFM_MOSI M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD__|
GPI01 B0 40 32 GRI03.B5 | UARTETAML | CANLEX MO | PWMIZ MO (febinoon]
3 33 GAI0IBE | UARTARKML | CANLTXMO | P13 WO [febiDo10]
UARTA X A2 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 Iy a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML RCASUAMZ | GROLD 1 GHD__|
PRATD WD Uinbe020] SPIA WD M | erios 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 118 GHD
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GRIOE €1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
I [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

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 H 4% Corresponding to | dtbo corresponding
40pin configuration
PWMO0_MO Pin 5 pwmO0-m0
PWMO0 M2 Pin 22 pwmO0-m2
PWM1_M0 Pin 3 pwml-m0
PWM1_M2 Pin 32 pwml-m2
PWMI11_MO Pin 12 pwml1l-m0
PWM12_MO Pin 14 pwm12-m0
PWM13_ M0 Pin 16 pwm13-m0
PWM14_M0 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 besed QOrangePi Tor the Urange P1 5 Plus
Sof runs between 402 and 2400 MHz using ondemand governor.

Support: http://www.orangepl.org

System and security settings|

cess point

Timezone, language, hostname
Softwsre System and 3rd party software install
Help Documentation, support, sources

< DK > < Exit =

c. Then select Hardware

System settings R

Bootenv Edit boot environment

CPU Set CPU speed and governor
sab 4 m_in tha natuorle

etc.

Ta-ale hardware conf1-uratlon UART, 12C,

irmware Run apt update & apt upgrade
SH Install ZSH with plugins and tmux
csktop  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 PWM configuration you want

to open
[ 1 pwmB-ml
[ 1] pwmB-m2
[ ] v 10 -mb
[ ] pwmll-m@
[ 1 pwml2-m0
[ ] 13-mé
[ 1] m2
[ 1] me
TN ml
E e m2
[ ] 5-ml
i -m2
[ 1 pwml-m@
[ 1 pwml-ml
[ T pwml-m2
[ 1 pwm3-mo
[ 1 pwm3-m2
[ ] pwm3-m3

e. Then select <Save> to save
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e e T s By o
wifli-ap627/5p

[1] ;
[ Jfifi-pciel

S{ Back >
f.  Then select <Back>

E a1 .-”'.“
[ 1 wifi-ap6275p

[ JWwifi-pcie

N T

< Save >

Reboot to enable new features?

sREelegel| <Cancels=

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

root root @ May 12 17:14
1 root root @ May 12 17:14
root root @ May 12 17:14

I
=

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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EED& EE& EHEE GPIO GPIOFS |SIHES
3.3V 1
CANO_RX_MO PWM1 MO (d8b0010) 12C2 SDA MO GPIOD_CO 16 3
CANO_TX MO PWMO_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_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 (febeD020) SPI4_MISO_M1 GPIO3_AD 9% 31
||Pwnia Mo (febfoozo) || 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

1.000ms

2000
2k 50.00Hz [ 15 20.00ms i
@ iowv 0 IM100ms

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

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

ENUTE I NADE ) GRORS |SIMES 3 WAY] GRoRE | Gro ERDE EEOE e EEDE
| aav 1 i 1 1)
_PWMLMO [Rb00i0l | RC2SDAMD | GROOCO | 16 | T o ..
PYYMO MO (18600001 IICZ SCL MD GRIDD BT 13 & GND
1CH_3EL M2 PAN1A_ M2 [1et#0020] | GRO1.06 62 [ I | GMOLAL | UMRTETAMI | meiscimg SPIL_IDS| M2
I GMD 10 110 | GMO1AD | UAMTGRX M1 | (22 SDA M4 SPMISD W2
GO AL 3% 11 12 a7 GPYO3 AL SP4_MOSI M1 PAMLL IR MO (tebeD030)
gmoia | = "I Y 2 e B 1 ) e |
| crolem | a0 13 |6 | % [ omoams | v | foan ([ wa wooou]_| |
I 33V 17 ] 3| omoies | uaRTa mX ML PWM1I MO (leb0010)
UARTA WX M2 SPI0_MOSLNE GRD1 B2 z 19 0 GND
| SPHI_MISD MZ G B a1 > 22 M GPOL A2 | UARTE RTSM ML 1204 S04 M3 M4 CLE M2 PO M2 [ fab0o00) |
UARTA TX M2 | smocicmz ool B a 2 24 a_| SPI0 CSOMZ | UARTT BX_ M2 |
e == GND - | sh0.cSL M2 | UARTTTX M2
PWM13 M2 (100100 UARTL WX M1 [ wcssoawa [ ar 8 5 123 501 M3 UARTL TX_M1
et UARTI CTSN M1 | ircE SDAMD GMO1D 63 30 |
PWMI0 MO [rebeb020] 3P14_MISO_ML I GO AL % 2 %5 | GMOLAI | UARTGCTSNMI | med stiwmg 314 C30_ M2 PAML ML (8e0010) |
|Pm1a M0 Tiebeoozal | GRO3. G 114 33 34 GND. -
SPUA_CLE ML | usmra M1 GMD3AZ | o8 35 % 101 | GPO3 AS | UABTE CTSM M1
[“emoacr | a3 e | sl i0 | GRo3Ad | UARTARTSN.ML | SR CSLMI
GND ] 0 L] GPO3.A3 _SP8 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

orengapi-canfig
Configure Ubuntu jammy based OrangePl -Tor the Urange P1 5 Plus
SoC runs between 402 and 2480 MHz using ondemand governor.

Support: http://www.orangepl.org

Systa System and security settings

| Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

cess point

< ik > < Exit >

c. Then select Hardware

System settings E

Bootenv  Edit boot environment
CPU Set CPU speed and governor
ial Announce om_in the netuork

Toggle hardware configuration: UART, I12C, etc.
SS5H ReconTigure H daemo

Firmware Run apt update & apt upgrade

Z5H 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
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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®-md
[ ] canl-m@
[ ] canl-ml
[ ] can2-ml

e. Then select <Save> to save

[ JWwifi-pcie

[ 1 wifi-ap6275p
[ ]

f.  Then select <Back>

S
[ wifi-ap6275p

< Save > B

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

Wittt S e
Applying changes

Reboot to enable new features?

<Cancels

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
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
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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

https://www.zhcxgd.com/3.html

3) First install the software USBCANToolSetup

=MH > CANGIFE#EL20200101 JAES » English materials » USB_CAN TOOL

o~
8 iz e it Fuh

{i USBCANToolSetup 201944723 11:42 RIFRER 113,049 KB
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4) The shortcut after installation of USBCANToolSetup is

5) In addition, you need to install the USB driver

EE » images » CANZF{UEE20200101 THE » BHEES

e

B Zhet st EEnEtinifE 4

i USBIEGIEREE T ESetup(V1.40)

2020411 1907 Foxit PDF Reade.. 602 KB

2020/1/1 1842 REFRER 14,935 KB
- = oty e R 3 o
E B TEE R 2019/5/22 16:16 360EE RAR it 11,023 KB

o

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

The GND pin of the CAN transceiver needs to be connected to the GND pin in
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
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of the analyzer

8) Then you can open the USB-CAN software

EE] UsB-CAN Tool v9.02 - &l#lE _ - .
BENSD) BESEQ SHEE9 BE0 BrV EME ESQ
CANZEE
Mgt PR '. MR EéﬂEmLﬁ ~| I oo 00 oo o1 | canmia: 1 5 — ;-.1 e
#E: (00 00 00 OO0 0O 0O 0O 00 = LR :_10 L
CANTREEIATE Cﬁ:fiﬁmiﬁﬁ(ﬁgln%) s o e E&E#
@;erﬁ; gk BE M4THcamsy 5| Ossinis
e Rl _ SitaE: B
MHEER: O MHEET: |0 Frasese. 0 iR [0 w0 T
|[Be  #ewdia MRS CARIE  R%SE I8 T R -

9) Then click to start the device

E& USB-CAN Tool v9.02 - - ] *
gerso EEEEE ssae0 50 BRW BMH FS0
v |
Mgt (454 RSO | mm w0 | oot v EiESmE: 1 | Omigse
sip: oo | FESER® bue 2E 0 | e CsiEss
cubigyy  ERENE) .
B mgmmEmo) RE(BEDS) B o mibsiE || S |
Ur  USBCANEBATE®D o1 oz HE b4 T Fonngil 2= CIsrdrets
Wit#e: AiEl GritaniE: @i
MiEER: |0 MAEET: O flstme. 0 MR |0 | T 0 FsHEis: o
EFs FEhRdiE At iEWFE CANEE  EHiAE IS A g RE HdR ~

10) Then click OK
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it Bife _
ﬂﬁ} THUSEEE > '
= =
i JEFTE BEFIS0 FHIS: nnnenmer, EEES: v (v
WE T
11) Set the baud rate to 1000k bps
B o sl - aloRi X
5
HogEzae o  mEowEEs RE o
. MiTHesaE
i CANEEHY [0
o FEE | 1000k i_:ps wi BTROA: (00 | |14 (HEE) i

SRS 0x0000000 | meeE EbEiEE
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12) After successful opening, the USB-CAN software will display the serial number and

other information

USB-CAN Tool Vg.cq- CANalyst-1l - SN:EFFIS: 01701020887, EWEES: V324 - glodHs | _ 0 "

SEESD) SEEEQ KRS B0 E—.T—(q #EH E=0
CANSE

Bt REM v bk sEb | b oo oof on | ca@E: L v S | O
#48: 00 00 00 00 00 00 00 00 == ' sxEs 10  isses
—— c;gg?mﬁ(ggmg) (TR |0 kit | [ REw
oxn ° L EATLAR CA&m | Osmm
gitae: BiE Wi B
ek |9 BAZET: O e, 0 BAZER: O PAZET: O g o0

FS  FoEE  HEER  owdE dwen 12 NEE Rt FE 50 —

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
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development board

orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can0 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 can0

c. Then send a message to the development board in the USB-CAN software

[l usB-CAN Tool V9,02 - CANalyst-Il - SNFFFIS: 01701020887, EHEES: V3.24 - Sloils s [ %
EEESD BEEE0 SHRE9 50 ERY EEME ESL
CANEEE
B AREDE | AZE): Bt |~ ATD: 00 00 00 01 CANEIE: |1 5 sy Dl
I #iE: |01 02 03 04 05 06 07 08 EEEE st e 10 - Dgﬁg]ﬁfg
— fgfmiﬁ(%m%) IFiaEL. (1 BiERE | RERf
OF T B B $7 sty =
S aiE: BB T
L WEET D fgiER: |0 MiZER: 0 | mET: o Fraseme g

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
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 can0 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 can0 123#1122334455667788

c. If the USB-CAN software can receive the message from the development board,

the communication is successful
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LISE-CAN Tool V8.02 - CANalyst-Il - SN:EFIS: 01701020887, EMEFS: v3.24 - ST - | b
BEHASD) BESFEO HEED BSEO BEnN EEH ESL
CANZEEE
Whteet: AR |~ idzem: BdEnn o] e (o oo oo o CHAE: 1 v TN |1 | g
#riB: (00 D0 00 0D OO 00 00 00 || ik FERER: 10 me [l #rigise
i Cﬁ{g?&mﬁ@%m%) R o miez | mexe
R i i .
O=f o EhERE &= | Osmdet
SRitaE: BE SutdE: @iEe
hEEE: |0 BT |0 felgise. |0 HiZER: |0 iEET. |0 Bl o
FB FinAdia AtiETR ca@E  fRHiE 08 mhEEl  fhtEE R dhig ~
@) 00000 19:27:04.048  OEJLCEF okt Hall 00123 #rEhd  AEAfE 0x08 x| 11 22 33 44 56 65 77 84

The received message from the development board

3. 19. 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.

3.19.1. 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.
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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/src/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:~# c¢d wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i

root@orangepi:~/wiringOP-Python# sudo python3 setup.py install

4) Then enter the following command, if there is help information output, it means that
wiringOP-Python is installed successfully, press the q key to exit the help information

interface

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

5) The steps to test whether wiringOP-Python is successfully installed under the python
command line are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi
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>>> 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:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

CLASSES
builtins.object
GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.19.2. 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.
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PI5 PLUS +---
Physical

GPIO1_A1
GPIO1_A®
GPIO3_A1
GND

GPIO3_B5
GPIO3_B6
GND

GPIO1_A2
SPIG_CS0
SPIG_CS1
GPIO1 _B6
GND

GPIO1_A3
GND

GPIO3_AS
GPIO3_A4
GPIO3_A3

GPIO1_BO

3.3V
SPIO_TXD
SPIO_RXD
SPIO _CLK

GND
GPIO1_B7
GPIO1 D7
GPIO3_A0
GPIO3_C2
GPIO3_A2
GPIO3_C1

Physical
PI5 PLUS +---

e ————— e — k. — 4

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

:~$ gpio readall
“mmomedmmo—e-o--oje-o-----jo--4 PIS PLUS +---
| wwi | Name | Mode | V | Physical
S e e i e i
| 3.3V | |
SDA.2 | IN
SCL.2 | IN

GND |

| |
| |
| PWM14 | IN |
| |
| GPIO1_A4 | IN |

2) The steps to test directly with the command are as follows:
a. First set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GPIO; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1I0.OUTPUT) ; "

b. Then set the GPIO port to output 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 GPIO; wiringpi.wiringPiSetup() ;\
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wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the

high level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP1IO.OUTPUT)

d. Then set the GPIO port to output low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the
low level is set successfully.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, 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
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blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py

3.19.3. 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

BHE ERE ERmE FId GRIDAS | SIS | IR | GROSE GAD LT ERNE ERE EHE
ET] 2 e
CAND RA_1AD EWH1 M0 (00101 22 SDA 10 GRIO0 € 10 s B
CAND_T¥_D FWMD MO0l 122 SCL_W0 GO0 07 15 0 GHD
UART1 8TSN_ M1 1200 560 MZ FWAM14 M2 lfobiDG20] | G#no D6 62 i 108 | GRIOIAL | UARTE TX ML | ©Cz SCLMa SPUd_IMDST MEZ
GD 1D 10| GHOLAY | UARTE X M1 | 1€2 SDAMA SPU_MIZD_ME
GFI01 A4 36 ar GPIOZ.A1 SPM_MOSILMI | PWMLI IR MO [febeD030)
GO AT 3 GO
GFID1 B0 1] 32 GRIOIES | UANTSTAML | CAMLRKMD | PWMIZ MO (eninoon]
3 33 GRDIB6 | UARTI RKMI | CANLITKMA | PWMI3 MO (febiDoin]
UARTA R A2 SPIIMOSL M2 GO B2 a2 GND
SPI0_MISO_M2 GO b1 41 1 33 | GPIOLAZ | UARTG RISN AL | [2€8 SOA M i G Mz P M2 (raibo00a)
UARTA TX M2 5P CK 2 GHO1 B3 43 3 2 Tl GAIDT BA | 5PI0 CEO M2 | UAHTT i b2
GHD 25 25 an GO BY SPI0_CE1 M2 UARTT T M2
PVMLE M2 (febro01a) LMART1_RX_MA1 1207504 M3 GFIO1E 47 T a6 GRIo1 Bs | E2CS_ECL_M3 UARTITX_M1
UARTL CTSH_MI ZCASDAMZ | GROLD & GHo__|
PRATD WD Uinbe020] SPIAMESD M GRIOS. a5 95 | GRIO1AS | UARTE CTSNMI | GCA SCLWG SFI TS0 Mz POMTMZ (FBBOUL0]
FUM 14 WD Tiekri0ozn] | GPIois 118 G
PG ML UARTH TA M1 GO ET] 101 | GPOS A | UARTS CTSN_ML
GO €1 113 100 | RIS A4 | UART BTSN ML | SPW C81 ML
GHD 3 4 [ GRIOZAZ | UARTA S ML | 8PM 08D b1

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 | SPI4_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-csl-spidev spi4-m1-cs1-spidev v
spi0-m2-cs0-cs1-spide | spi4-m1-csO-cs1-spide
\4 v

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
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orangepi-config
Configure Ubuntu jammy besed OrangePi for the Drange P1 5
SoC runs between 402 and 2400 MHz using ondemand governar.

Support: http://www.orangepl.org

System and security settings

= n

cess point

Farconsl Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< K > < Exit >

c. Then select Hardware

System settings E

Bootenv Edit boot environment
CPU Set CPU speed and governor
tahii nounCo -am _in tho notwork

Toggle hardware configuration: UART, T12C, etc.

¥ RECO gure H deemo
Firmware Run apt update & spt upgrade
Z5H Install ZSH with plugins and tmux
Decktop  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 SPI configuration you want to
open

spl@-m2-cs@-csl-spidev

spl0-m2-cs@-spidev

spi@-m2-csl-spidev
spid-mO-csl-spidev
spld-ml-cs@-csl-spidev
spi4-ml-cs@-spidev
spid-ml-csl-spidev
spld-m2-cs@-spidev

e e
e e R e L [ e e |

e. Then select <Save> to save

[ 1 wifi-ap6275p
TR

f.  Then select <Back>
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L J '—-'L.:-l (S B ke
[ ] wifi-apb275p

[ Jfvifi-pcie

< Save >

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

N g —1 T g
AnnD (T e f a =TV} i
ABED Ly ERG Enanges

Reboot to enable new features?

=ieboot> <Cancels>

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 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

248




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

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 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 | |

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

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..@.......... |

3.19.4. 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.

BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
3 2 E
CANG_RK_1A0 PWNIL MO (500100 T2C2 SOA 1D GPIO0 €D 16 ] £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GHO1AD | UARTE AX ML | €2 SDAMA SPA_MISD M2
GFI01 A4 36 87 GFOZ. a1 SFM_MOSI M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD
GPI01 B0 40 32 GRI03.B5 | UARTETAML | CANLEX MO | PWMIZ MO (febinoon]
3 33 GADARE | UARTARMMI | CANLTEMG | PWMI3 WO (febiDoin]
UARTA X 82 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 T a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML RCASUAMZ | GROLD 1 GHD__|
PAMI0_MD (rsoe0020] SPIA WD M | erios 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 118 [
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GO 1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I 4 [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

2) 4 21 12C KZAE 40pin HORE NI 51 BIGDS 2R s, 12C2_MO H1 12C2_M4 [6]— K [8]
H The corresponding pins of the 4 groups of 12C buses in 40pin are shown in the table
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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 [2C2, 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 i2¢2-m4
12C4_M3 Pin 22 Pin 32 i2c4-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 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

Configure Ubuntu jammy Orange P1 5 Plus

Sol runs between 40C

Support: http://w

L Timezone, language, hostname
ware System and 3rd party software install
Documentation, support, sources

< Exit >

c. Then select Hardware

Edit boot environment
CPU Set CPU speed and governor

Mgkl Announca sustom in the neatuprle

Toggle hardware configuration: UART, 12C, Etc.|

Lrmware Run apt update & apt upgrade
Install ZSH with plugins and tmux
@sktop  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 I12C configuration you want to

open
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i2cl-m2
i2cl-m4
12c2-md
12c2-m4
12c3-md
i2c4-m3
12c5-m3
12c6-m4
12c8-m2

e E e M e B M e R B Mo |
e et et e e Bt e e e

e. Then select <Save> to save
[ 1 wifi-ap6275p
{ T
< 5

100%
< Back =

A —
[ 1] wifi-ap6275p

[ Qifi-pcie

f.  Then select <Back>

< Save > B

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

Reboot to enable new features?

<lieboot> <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
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Spa

6) Then use the i2edetect -y command, if the address of the connected i2c 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

root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device "/dev/i2¢c-x"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

"C

exit

3.19.5. 40 pin UART test

1) As can be seen from the table below, the uarts available for Orange Pi 5 Plus are uvartl,
uart3, uart4, uart6, uart7 and uart8, a total of 6 sets of uart buses

BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
3 2 E
CANG_RK_1A0 FWM M0 {id0010] T2C2 SOA 1D GPIO0 €D 16 ] £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GHO1AD | UARTE AX ML | €2 SDAMA SPA_MISD M2
GFI01 A4 36 ar GPRIOZ AL SFM_MOSI M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD__|
GPI01 B0 40 32 GRI03.B5 | UARTETAML | CANLEX MO | PWMIZ MO (febinoon]
3 33 GAI0IBE | UARTARKML | CANLTXMO | P13 WO [febiDo10]
UARTA X A2 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 Iy a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML RCASUAMZ | GROLD 1 GHD__|
PRATD WD Uinbe020] SPIA WD M | erios 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 118 GHD
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GRIOE €1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

2) The corresponding pins of the 6 groups of UART buses in 40pin are shown in the
following table:
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UART bus RX" corresponds to | TX corresponds to | dtbo corresponding
40pin 40pin configuration
UART1_M1 Pin 27 Pin 28 uartl-m1l
UART3 M1 Pin 18 Pin 16 uart3-ml
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

Configure Ubuntu jammy besed OrangePi for the Orange P1i 5 Plus
SeC runs between 402 and 2480 MHz using ondemand governor.
Support: http://www.orangepl.org

cess point

. Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

<z O 5 < Exit >

c. Then select Hardware

System settings
Bootenv Edit boot environment

(o=1] Set CPU speed and governor

am in tha neatworl

Toggle hardware configuration:
ReconTigure H daemon

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

UART, T12C, etc.

< 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
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[ 1 uart@-m2
[ 1 uartl-ml
[ 1 uart3-md
[ 1 uart3-ml
[ T uart4-mo
[ 1 uartd-m2
[ T uart6-ml
[ 1T uart7-m2
[ T uart8-ml

e. Then select <Save> to save

l [ ] wifi-ap6275p

]
m/ o
=S < Back >

N —
[ 1 wifi-apb6275p

f.  Then select <Back>

< Save > = 2

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

Applying changes

Reboot to enable new features?

|<Peboot>| <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.
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/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:-> O

Out: 1:> 1

Out: 2:-> 2

Out: 3:-> 3

Out:  4:°C

exit

3. 20. Hardware watchdog test

The watchdog_test program is pre-installed in the linux system released by Orange P1i,
which can be tested directly.

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
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3. 21. 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 : 140427682e86830¢

3. 22. 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

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:
sha256:7f0a9193b4aa3022c3adc147a449¢ef11e0941a1fd0bf4a8e6c9408b2600777¢S

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.
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3.23. 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

Hy balenaEtcher v1.7.9 ..
ryanfortner
© vi7o Update and rename compile-etcher vi.7.3.sh to compile-stcher vl.7.9.sh
o 9529280 (5
Compare = v Assets 10
Dbalena-etcher-electron-17.9+ 5945ab1f.aarch64.rpm 643 MB May 1
@lJHlPI'|a-&'|Lh&‘|’-?|ﬁl’tl’t]rl-l.?.g+59456‘3‘”.3! mv7l.epm S84 MB May 1
| @lmlena-el( her-electron_1.7.9+5945ab1f arm64.deb a7.9 MB May 1
@l:diena-elchel-e|ertrc:n 1.7.9+5945ab1f armv7l.deb 76.5 MB May 1
|@|‘u|ena|’uher-‘l 7.9+ 5945ab1f-armb4. Applmage 97.3 MB May 1
(Dbalenaktcher-17.9+5945ab1f-armv7l.Applmage 80.9 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 armé64.deb

b. After the deb version of balenaEtcher is installed, it can be opened in the

Application
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B Run Program...

BN terminal Emulator
B File Manager

bl Ml Reader

@ web Browser

¥ Settings

£ Duvelopmant
8 craphics ¥ Bulk Rename
< Help & Fotw

& Internet b | & feite-gempanel-configtool
B Muitimedea * B Fonts

W office b | @ Midnight Commandar

& system v

8 iog out

c. The interface after balenaEtcher is opened is as follows:

balenaktcher

9 balenatiche

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.AppIlmage

b. Then select the Applmage version balenaEtcher, click the right mouse button,
and then click Execute to open balenaEtcher

B 7= Cpen with Other Application.
4 o Cut
B ) Copy

@ Move to Trash
@ pelete
Aename. .,

% Properties..
& applications
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3. 24. 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
Debianll > Ubuntu 22.04> Debian12

2) Then enter the following command in the Linux system to start the installation of the

pagoda

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

+

| 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

259




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

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.

i T

- R @ Bk #+ B

PEELInuxERR

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
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ARIMIEHER ISR

RIRIETRE: 202006 18F

| B pnmenms -« gmenw

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

M| & wcussEss x 4= = B

s B TR

IBEEHENE

+ B OF R + p

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
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+ ROY 8K+ 22 iR

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).
(x)

SERE

'ﬁ LML FRSEHRSENERIZS

2

b. The display after successful login is shown in the figure below
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a

e

Up time:

: orangepi-config |

i from 127.6.0.1

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

- N ]

11) Pagoda command line tool test
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et
FFBIP + User-Agent3]

3

https://
: https://192.168.1.116:18800/0f52f04c

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

3. 25. 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.

3.25.1. 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
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L

then press Enter key.)

c. Then set the default locale as zh_CN.UTF-8

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
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B fun Frograim,
™ Terrninal Emulator

B File managar
() Wil Render
@ weh Browsar

Ll = settings Manager
[BS Accessariss ¥ B Accessibility

o Deveippmont b & Acdional Bovers

P Graphics b | B Advancod Network Configuration
& Help & Appearmnce

a Internet b D Blustosth Adaptse

[l s b 0 Blustooth Marager

M office v @ color Profiles

& Bysten b W oofault Applicationy

M8 Coskiop
PE Diaplay
& Ferte Canfiguration
F Fils Marager Ssttings

N
"
= Keybaard ¢
Y pMouse and Touchpad
A netifications
G Orangef) corfig

@ Log tur

B ranal

B Power Manager
[ pring settings
B Ramovabls Drives and Media
B screonsaver

& Socsion and Stanup

« Gattings Editor

&l sofoware & pdares

21 Window Manager

7 Window Manager Tecaks
S workspaces

B8 xfco Terminal Settings

3) Then choose OK

Current c:;‘if:lu umi..‘luni:r ti\.e:i-n.plﬁ' methad;
* Detault mads defined in fetcidafaulbim-conhg: 'aute

* Active configurats g y missing
* Narmal ic cheice: foitx’ {r dly ibus or feitx or uim)
* override rule: 'zh_CN feitxSizh TW fci h_Hi fcit h_SG.feitxs*

* Currert ovemide choice: * {Locale='en_USY)

* Current automatic cheice: feitx”

» number of valid choices: 1 (rormally 1)

* Desktop environment; ' XFCE'

Tha canfiguration set by im-config is activated by re-starting the systam.

Explicit selaction s not required to enable the automatic conhguration it the active
one js defaulyavtofikyimissing.|

o
R ——

4) Then choose Yes
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Da you explicitly salect the user configuration?

+ Select NO. it you de
* Select ¥ES. if you wisk

ot wish to updare it (recommended)
o update it.

N

5) Then choose feitx

= Input Method Configuration (im-config, ver. 0.46-1+debllul)

Seloct user canfiguration. The user configuration supersades the system one,

select | name de T
default  uzes auto mode set by fetcdefaultim-config

aute activare IM with @-mark in its description

cjiv use auto mode based on locale and desktop

REMOVE remove IM userconhguration jhamc/forargep)/.xinputre

activate Flexible Input Method Framework [feitx) @

do net sat any 1M from im-config and use desktop default
i activate the bare KIM with the X Keyboard Extension

Cancel

6) Then choose OK

Input Method Configuration (im-config, ver 0.46-1+deb1lul}

satfing tha user configuration fhomeforangepilxinputre to feitx,
Manual configuration salects: foita
Flexible input Mathod Framewark (feitx)
+ Reguired for all: fots
* Larguage specific input conversion support:
» simplified chinese: foitx-libpinyin or foits-surpinyin or foite-googlepinyin
* Traditianal Chinese / genearic Chinese: frite-nime
* Generic keyboara translaton table: foitk-table* packages
* Application plathorm suppart:
irsalling feitx-frontend-all will cover all Gu platforms.
* GHOME/GTK: feitz-frontend-gtk2 and feite-frontard-gtk 3 (both]
* KDEQLS: fritk-frontend-gts

The user configuration is moaified by im-config.
Restart the session ©o activate the new user configuration,

cancel

7) Then restart the Linux system to make the configuration effective
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8) Then Open Fcitx configuration
5 e

W o Morager
ot Wil Freacler:

[EE ST r—

dcress hility

|4 Agdiions Drvers

IR Aetversend Nerwerk Corfiguration
e Aspearance

B musosth samers

) Buswoin Monager

& Colr Prfies

B Dotaut Apicatens

W psiiop

e gt Mstrod
1 Keyhostd
! Mouse and Touchpad
£ Nounentiens
b DrangeP conlg
B raral
B Power Manrage
[ rint Bartings
B Removanie Drives and Media
8 Semensavir
i Session and Stanp
I~ Battngs Edinr
&l Saftaare & Updatos
(0 Window Mge:
& wintiow Marager Twesks
B, Workspices
1B e Tem el Senings

9) Then click the “+” of the position shown in the figure below

[ = T N

m/w N
- A v % H

[+ ]

10) Then search Google Pinyin and click OK
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™ Adst input method + 0 %

[ vy Snow CUPTRrE Language

[[m | search google here

11) Then put Google Pinyin to the forefront

Inprt Mwthod Configurstion

It Misthad Glubal Condig: AppucEE e Adckaty

Hesytintd - Erglis (US) Englsn

Deagls Py in Chinesn (Chins)

The first nout method will be nactive stale. Usualy you neod to out Keyboard or Keyboard - fayout name in U fist ploce.

+ ~[A]~ % =

input Iethod Conf igurstion

Aopazanpe  Addon

Ingrt Method Gaohal Contig

Goaga Piwin

Hayhaard - Englisn US)

The firat inpaat metiiod wil be Factive stste. Uiy oo peed o ot Kaybaard or Keyboard - iyout name in the fir poce

#l= ~lvin B

12) Then open the Geany Editor and test the Chinese input method.
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(5 pplications -

@J Prun Progrem.

B “erminal Emulatior
B fiie Marager

{1 Mail Reader

o ‘Wen Brow ser

(] Settings

2 Aocessovies

% Grephics
< Hel

i Imemat
[ Mutmediz
¥ offee

i3 System
@ Log Out

13) Chinese input method test is shown below

(5 Aonlcations < ¢ *untitied - Geany
& suntitlord - Gaany 4 = 0O %

Fle Edit  Searoh View Document  Project  Build  Tools  Help

s+ B -Bd@ o X RS e .| ¥
4 Smbods. b unmea X
'\Iu symbis found B i-.-l L2 - T

o VT This s Gosny LE%L.
#1:43:30: Mew file “entitlec® opened.

-

inec 1 /1 ool 0 sal 0 NS TAB MDD mooes LF ancoding: UTES  Tletype: None  SDope: Lnknown

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
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LANGUAGE=zh_CN.UTF-8

16) Then restart the system to see the system display as Chinese

@ s
= AR AR
Wing A EOEEE
Bisis > 0 ROSERES
15 Wre LRI=RiE
dEsm o @ manEs

< Fa » 3 oy

& e L3R it
O R v BIeE

4 Help & REHEH

@ = o
B TR
O fsanig

Omncie Pi

4 Additional Bnvers
& Feitx B

13 Orangoft config
i softwars & Updates

B dles B

3.25.2. ubuntu 20.04 system installation method
1) First open Language Support

B o Brogrm..,
B Turunal Emudser

W rite Manager
. Ml Baade
@ vieks Douwner

£ Smhngy Managar
[FR— [ + EEre

o Duuetopment » ¥ Additsurad Drivers

A Graphiss b nrvancod Natwork Canhguratian
o +elp [

@ intwrnan BB oot Adapton

W sultimodia b 0 Slustooth Manager

3 officy b & Color Profiles

i) vyt b pofuult Apphicatians

& Log Ot W oesitop

8 ciplay
& seits Confguration
¥ riln Manager Sernngs

o OI“CII‘]C]C PI

T Drangeds curfig

B Remcyable Drives ard Modia
W Scrwensaver

© soltmare Updatie
& settware i Updatas
P Bt Pt Sabtirge
2 wnindow Manager
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2) Then find the Chinese (China) option

Language Support 4 - 0 X

Language

Drag lan

guages to arrange them in order of preference

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 dragging is shown in the figure below:

Language Support

4 - 0 X
Language Regional Formats
Language for menus and windows:
Rif ()
English (United States)
English
English
Enghis
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  Remowe Languages...
keyboard input method system: | none = l:}
@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
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s Language Support % i B 4 .
Language Regional Formats

Language for menus and windows:
iE (FE)

English (United States)

English
English (A

alia)

Englich (Canadal

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: | nons = %

@Help ¥ Close

5) Then set the Keyboard input method system as fcitx
" Language Support 4 = 0 X%
Language Regional Formats

Language for menus and windows:
X (PE)

English (United States)

English

Englist

Drag languages to arrange them in arder of preference.
Changes teke effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen

foitx
Install / Remove Languaqes“.

XM

Keyboard input method system: pgne

@ Help # Close

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
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- -]
A AR R E R L AR A 97

EEEL—EET A, Eel UG R THRERE R SRR
EERTEMER. EEMGaERFRIFR

YR AREM WECTHREIT
/h gepifDesktop  /homeforangepl /&
fhome/orang loads /home/forangepi/ T2
[home/orangepi/Templi /homejorangepi /iR
[home/orangepi/Public [home/orangepl/Lftey
gepi/Documents /home/orangepi/iE |
e 4 CNTY P ;I- Hl i iﬁ.ﬁ"

gepi/Pictures  /homejorangepi/BIF

[home/orangepi/Videos home/orangepi /415

» BERETRBG,
W FEERAERD)
9 | N
REEER(K] | EiREHU)

8) Then you can see that the desktop is displayed as Chinese
e

Q EiEE

[ B

[ Bl

OSSR  : gERuEER

[ e s e B
O WL

R b

LEC N §Ei

b * B aFEEH

L R+ T

& ¥ | Mz

AnE v F SEpesE

e A v NI

o Help A wikioni

- Wi

B Swamns S

‘Or‘am]e Pi

(i Oranpebi config
T puluesvidio TEEE
N e B

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
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- ]
| Bao it ]
L rEEn
O s
o gE

@
LT

ik w5
@ LN

Or‘anc]e Fi

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

(S g || kR Goany
RFHF WEEE)  ER(S) &V KE((D FER(P) CERE) TAM EiH)
W - m - B9 €% () 9 -% H -

e wm | oz x
HHEHE -

ML W0 RE0EA MER B SUC MRUTFS TERRE BERE

3.25.3. Ubuntu 22.04 installation method
1) First open Language Support
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3 mppheaions|
B o Brogrm..,
B Turmanal Emulaor
W rite Manager
- Mail Asader
@ viek wownmr

£ sty Managar
ki Arvmysore b {3 A msulnliny
o Duuetopment » ¥ Additsurad Drivers

A Graphs b o Asvancod Netwerk Canliguratian
o Heip & Appearnree

@ intwrnan b D mlusisath Adaptar

W sultmodia b 0 Slustooth Manager

2 offies b & Color Profilus

i system b W peinult Apclicatians

W Desitap
8 ciplay

& seits Confguration
¥ riln Manager Sernngs

b L0 Do

B Login wWindaw
" Muise and skt

B reotifcatine

th Oranged) curfiy

@ solvmare Upilater
& settware i Updatas

P Bt Pt Sabtirge

2 wnindow Manager

£ rivalow Maragur Twesks
W mrkspaces

T xfra Taemniral Ssmege

Language for manus and windows:
Porugubs (Brasil)

Portugu#s (Partugal)

pyconsit (Pocowiickan Bopspaumal
sloveniing

Urag languages to armange them in order of preference.
Changes take effect neat time you log in

Apply System-Wide |
Use the same |snguage choices for startop and the login sceen

tnstall § Remove Languagss...

Keyboard input method systemi  Froitx 4w

@He=lp % Ciose

3) Then please use the mouse to selec_ and hold it down, and then drag
it up to the beginning. The display after the dragging is shown in the figure below:

276



¥

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

Language Support

Language Regional Farmats

Language for menus snd windows:

English (United States)
Enalish

Urag languages to arrangs them in order of preference.
Changes takz cffect next ime you log in

Apply System-Wide

Use the same language choices fer startup and the login screen

Install / Remove Languages...

Keyboard input mathod systam: | Faitk 5w

@relp ® 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

€ Language Support + - O %

Language Regional Formats

Language for manus and windows:
g (RE)

English (United States)

English

Drag languages to arrange them in arder of preference
Changes fake effect next tme you lag ir

Apply System-Wide

Use the same language choices for startup and the login screen

install J Remove Languages...

Keyboard input method system: | Fatx 5w

@Help ® Clos=

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 B R R L AR ED?
EEEL—EET A, Eel UG R THRERE R SRR
WEARTEHER. EFMEaPR TR

YR HREn WESLHRET

[h gepi/Desktop  home/orangepi/SE
[home/orangepi/Downloads /home/orangepl/ T
fh ifTempl t forangepi ik

[home/orangepi/Public [home/orangepl /L 3tH
[homeforangepi/Documents /home/orangepi/ Sk |

i i Thomes s
/home/jorangepifPictures  fhome/orangepi/EE
[home/orangepi/Videos home/orangepi /415
» BEHETERBL,
W FEERSEE(D)
2.l | N
FRENERK BHEv)

Q EiEE

[ B

[ Bl

OSSR  : gERuEER

[ e s e B
O WL

- L=y

s @osEn

b * B aFEEH

L R+ T

& * W MR

AnE v F SEpesE

e A v NI

A wikioni

L ]

B Swamns S

(i Oranpebi config
T puluesvidio TEEE
B e

8) Then open the Fcitx5 configuration program
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Oranc]e Fi

o rns RS
b Orangedl config

9) Then choose to use Pinyin input method

WAE | 2RIST | MmN
ELL e

WA
#48: | pelauk sl =l e

W28 (k) -FE (mEx)

WA EEHE-BE (B2, 28, Mocntosh]
BE-ERTE-RE (B2, 28, BF

HE - WTEE- RTEE (UnicodeExpert)

B - B - Harwu Pinyin (with ARGr dead keys|
- Ta

MEEE )

| E

AEME

®mA

E me!‘ !DH
Lt L]

ol

Fmea

i BERMREND |+ serumEss

E-TRARH RS, STEREARGTHE - Elﬁm

SEEE | wEbg |

viEsw || xxmg || Peeg |

10) The interface after selecting is shown below, then click OK
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BAT | emem | mwEs |
FLUSE 8 TERAR:
R I =
wa =3 (23 | R DEEE - EE EF SAEET <
|Ra-E (0eH -EE PR
B8 gmoa K6 (2, 28, Mecintash)
|2F-EELE.-SE (32, #8, @F
B -BN=E- BMEE (UnicodeExpert)
I<:i“"’55"
> |mE
| R - - Hany Pinyin (with AtGr dead kays)

ol A .
¥ ey () |
|lmi
|BETH

| EREEESTR | v mesunmEs N

E—TH ASHPRERE, !mmﬂb‘-m&.—ﬁ.
| fmEw | mERu | vemw || xzmg [ Faz

11) Then we can open the Geany to test Chinese input method.The way to open is shown
in the figure below

| O wamas
& ErRnn

- BT
| Eia i)

i i
O s
=

T

® s

[ L
© L

Or‘am]e Fi

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
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" EERER - - RS - Geany
“FmE - Goany
M EWE WS E&V 8D TEIR Smie) TEM ERyH
+ " im - 83 €% s © - i ¥
il b1 ] FEE X
FHARE L HL!.r—

L PR TR

18:54:37: HE Geany 1.34.
18:54:37: LA EREDOF

3.26. How to remotely log in to the Linux system desktop

method

Ubuntu Gnome Wayland image does not support NoMachine and VNC
described here to remotely log in to the desktop.

3.26.1. 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
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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 ARMv8

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/Armé64 version.

https://downloads.nomachine.com/download/?id=118&distro=ARM

Home / Download / NoMachine for ARM - armBé

NoMachine for ARM -larm64

Version: 8531
Package siza: 48.34 MEB

Package type: DEB
MD5 signature: 225118dBec/bi0ag14285acaaa93e34d
For: Ubuntu 1404 /16.04/18.04 /20.04, Debian 8/9/10

O Although your ARMvE device may not be |isted here, we encourzge you to try the packages: Flease consult the installation and cnfiguration
nctes about Linuk for ARM packages for mare details about devices and specifc distnbutions 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

B3 Remote Login Software-NoMachine

Then download the arm64 version of the deb installation package
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nomachine_8.5.3_2.dmg
nomachine_8.5.3_1_amdé4.deb

o] nomachine 8.5.3 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_armo64.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

https://downloads.nomachine.com/download/?id=9

NoMachine for Windows - 64bit

Version: 8531

Package size: 57.4MB

Package type: EXE

MD5 signaturs: d585adle4f341444cacd 3aeBadd 3bGee

For: Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2013

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
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hachines NOMACHINE
O add & Searc HE view G Order Sattings
arangepi,
Uburtu 22042 TS
o NK
[ ]
Hast idertification changed NCIMA CHHIPE

Keviute st readion b tharegrct THE Lan ndicare B sémetne b U3feg 10 Wk the netwivk
serracha, ar the S50 carsiicate bae cun b ‘ i

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

orangepi. Ubuntu 22.04.2 LTS MNOMACHIMNE

Tyme uramams and peemword 50 lcgin uting @ FEISem SCoouRt GF TRTURS ASTESY A5 8 gUOT VR

ﬁ s

Userrame Enter the sctount number of the development board Linus system here.

|
‘j L1 Suewerd  Entet the password af the Linua system of the development baard here

Eae thic passmard b= fhe conrecion il

Fegquest access as & quest for deskiop sharing

8) Then click OK in the next interface

9) Finally, you can see the desktop of the development board Linux system
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Omncle Pi

3.26.2. 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

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

New 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
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New '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

L 1. Click Session »
= Eaitnns Ve serer Thuls Eames Seifnas: Marcnat HEl;
] A' 3 e B BE v B & & @ X ©
= Toos  Games  Sessos View St MdtExsc Tirrelng Fadages Setings  Hep Nserver Bt
Juick connect @ 2. Select VNC £
[ user sessinns ‘ o
N Emm ¥ (e e 5T E @ x o

S5H Telnet Rsh Xdmcg  RDP VNG | FTP  SFTP  Beral  File Shell  Browssr Mosh  Aws 51 WL

3. Fill in the IP address of the development board

5l Basic Wnc sattings

Rzmete hosiname or IP address |192.168.31.£2 Por 5901 2

W sgvanced Wne settings & Metwork settings Bookmark settings
4, Fill in the port number 5901
n
WNC session Vc
5. Click OK
D oK © Cancal
UNREGTISTERED VERSTON - Mezce support M "_ i ¥ cbing 1 L 3 editon here: hitipe: "'_' hek.ret T

b. Then enter the password of the previously set VNC

Flease enier your password for 182 168 31 47
‘\ [ snow pazewaord
@ ox € Cancal

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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i

3. 27. Some programming language test supported by thelinux

system

3.27.1. 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!

3.27.2. 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!

3.27.3. 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!

3.27.4. 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

292



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

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. 28. 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

294



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

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

i

J» Run Program...
[ Terminal Emulator
B File Manager

1 Mail Readar
@ Web Browser
B9 Settings 3
Ly Accessones

A Graphics ¥ W QS Assistant
@ Intermat
W multimedia
T Office
& System
W Halp
Jo Log out

Oranc]e 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

\':p Applications - 8 QF Creatar & [orangepi@orargepis: ...

Ot Creator

| QL5128 in PATH (System)

i s - ambe 2016
File Toals euaniniess

ABC DEF | GHI ki Fle Edt Help

Momic SR = n‘:l-ﬂ on
Qt User The Keys,

Tutorials

All the standard features of]

New to Qt? Address Book Example T ST —

Learn how to de .
your own agplications
explore Ot Creator

Get Started Now

pefadt flet
A Laurch e

4 — Qt gggﬁ:ale

Editable Tree Modal Example HTTF Example J50N Save Game Example

X oraccount
M orine Community

N Bogs

: _— T

Wiguld you like to take a quick LI ter? This taur highlights important user interface elemants and shows how they are used. To take the tour (ater, T e T T
select Help = U Tour. Take Ui Tour | Do Not Show Agaln |~ X

5) The version of QT Creator is shown below
a. The default version of QT Creator in Ubuntu20.04 is shown below

5 Applicabans - &8 Gt Creator B [vrangepi@orsngepis

@t 5.12.8 in PATH (Systam)

File Tools november 2016

T Co T, ABC DEF  GHI
Tutorials i " 1
T 14 15
| | | 22
tandard features of | | | 29

en

| Based on QL 5.12/8 [GOC 9.3.0, 64 bit
New to Qt? 4 d q : h Exampile “alendar Widget Example

Cuuynght 2008-2019 The Ot Company Ltd, Al rights
resarved,

i 1l :
axplore O Cr The pragram s provided AS IS with MO WARRANTY
OF ANY KINDL INCLUDING THE WARRANTY OF
e - DCESIGH, MERCHANTABILITY AND FITNESS FOR A
Get Started Now PARTICULAR PURPOSE.

| g |

This examples requires that

efault fle: e, bl

] Lereh fie

&L otaccoure - o - - —
HTTF Example JSON Save Game Example Local Fortune Client Exampls
W Onine Community

I Bioas

i ; h m ﬂ
I = =t wtnairin || owano {15 =

i
Would you ke to take & quick Ul tour? This tour nighlights important user interfaca sflements and shows how they are usad. To take the tour later,
selact Help > Ul Tour

lication Qutput

b. The default version of QT Creator in Ubuntu22.04 is shown below
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"; Applicabons - 88 Gt Creator

Projects
Tutorials

| Marketplace

MNew to Ot?

applications and
explare O Craator

Get Started Now

W ceran

A o= accaunc

W Coline Community
RN Blogs

@ User cuine

| Qe 5.15.3 in PATH (qt5)

File Tools
ABC  DEF | GHI | XK

andard features
Based on Ot $15.3 IGCC 11.2.0. ¢4 bitl
Example

Copyright 2008-2021 The Ot Compary Ltd. All rights
raserved. oy wiriger
The program is provided AS 5 with S0 WARRANTY OF

ANY EIND, INCLUDING THE WARRANTY OF DESIGN.
MERCHANTABILITY AND FITNESS FOR & PARTICULAR

PURPOSE
[ 3 glase

Code
Sample

Favit e [indes pami
[ Lanch fe

HTTP Exampie JSON Save Game Example

The server 15 rinning.
Run the Fortune Client ex;

november 2016
: ons.  tor.
3 L]
9 10
16 z
23 24
3

SErver name; | o]

This axamples raquices that

Lacal Fortune Client Example

tiaiaiing || opanoL

c. The default version of QT Creator in Debian11 is shown below

™ Applications - @ Qe Creatar

Debug  Anal

[ Projects

Tutorlals

Marketplace

New to Qt?

your awn agplica
explyre QU Crestor

: Get Started Now

A cata

L o Account

M onine Community
2 Hings

& user Guide

Hedp = Ll Tt

Tools Window Help

| 0L 5.15.2 in PATH (gL5}

File Tools
ABC | DEF  GHI File Edit Help

o

wial o

ndard features of]

Qt Creator 4.14.1

november 2018
. ons.
2
7 8 9
|34 [ 35 | 38

I ]
8 9 30

Based on Gt 5.15.2 (GCC 10.2.1 20210110, &4 bith 3
Exampie

Copyright 2008-2020 The Ot Company Ltd. All ights

resaruad. N i

The program s provided AS 15 with NO WARRANTY OF
ANY KIND, INCLUDING THE WARRANTY OF DESIGH.
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

| #glosa |

Pefait fle: indes. rtmd

(=] Levoneh fiie

Editable Tree Moded Example HTTP Exampie |SON Save Game Example

ntiel e Thgs. hitls reawe sy

Calentdar Widget Example

e tar jos minget midpes:

Server name: [m
This examples requires that

Local Fortune Chent Example

Viauld you like to take a quick Ul tour? This tour highghts important user interface sloments and shows how they are used. To take the tour later, select

Take U1 Tour | | Do Not Show again |

d. The default version of QT Creator in Debian12 is as follows
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.-_':)Appl.ca(-nm B QtCreator

Qt Creator A -0Ox

Welcome to Ot Creal

Create Project... l Q1 5,15.8 in PATH (gt5) - I Searchin Examydes
Open Project... I {07 0t Creator AKX
- -
-
- 3
New to 07 — . Based on Qt 6.4.2 [6CC 12.2.0, armb4)
' Copyright 2008-2022 The Gt Company Lid. All rights reserved.
Get Started
The program is provided AS (5 wWith NO WARRANTY OF ANY KIND,
—! INCLUDING THE T OF DESIGN, MERC ITY AND
FITWESS FOR A PARTICULAR PURFOSE.
dedciney The Q1 logo as well a5 Ot®, Ot Quick®, Busil with Gt ®, Boot Lo ople
Prai T e Ot®, Ot Quick Compiler®, Ot Enterprise®, Ot Mobile® and Ot dyets
rajects bedded® are regi d trad ks of The Ot Company Ltd.
| % gose |

Exarmples

Tutorials

Marketplace

l Get ot | Gaccout  J|| odinecommunity J [ sleos B[ erciie

Woulid you ke o take 8 quick U1 tour? This teur highlights importart user interface elements and shows how they are used Th take the tour ster, sefect | oo uo o (oo #ﬁ Show Again | X

Help > Ui Tour.

6) Then set the QT
a. First open Help->About Plugins...

.:j)\ppl.-c:mans i QrCreator

O Creator

ontents

Index

Cankext Help F1
Ul Teur

Technical Suppert., F Qarl_f“;. E 5
Report Bug... Nt

System Information .. b 4 File Edit Help

About Ot Creator... ~ | E é\ L]

All the standard fearures of]|

search in Examples.

| Projects | |qr

novembar 2018

Tutorials |

New to QL7 Address Book Exampie Analog Clock Window Exam,.. Application Exampile

1o gid 1o Tags: nEpRAtian Wegs:

Laarn hew to davelop Totiss B Dok o
vour own agplicatiens and

b. Then remove the hook of ClangCodeModel
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Installed Plugins — Qt Creator

Filter

Mame

* |Build Systems
= AutotoolsProjectManager
< CMakeProjectManager
— CompilationDatabaseProjectManager ﬁexperrmental}
« GenericProjectManager
+ QbsProjectManager
« QmakeProjectManager

= _Beautifier (expenmentall

| ~ clangCodeModel

~ Code Analyzer

= LIangroTiat
= ClangRefactoring {experimental)
+ ClassView

« CppEditor

ClangTaols

= Cppcheck (experimental)
Ctivisualizer

< PerfProfiler

Restart required.

N |

<< KEs<

; Show
Version

4.11.0 (4.11.0)
4,11.0(4.11.0}
4,110 (4.11.0)
4.11.0 (4.11.0)
4.11.004.11.0)
4.11.0(4.11.0)

4.11.0(4.11.0)
4.11.004.11.0)
4,110 (4.11.0)
4,11.0 (4.11.0}
4.11.0(4.11.0)
4.11.0(4.11.0)

4.11.0 (4.11.0)
4.11.0 (4.11.0)
4.11.0 (4.11.0)
4.1

J1.004.11.0)

b

lose

il il R T s e e

-

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.

._j Applications = 68 /Gt Creatar

Ot Creator

| Ela_Edit_uiww _cu o Debug _snayzs [[RETR I_

| Projects

Tutorials |

| Marketplace

New to Qt?

| Get Started Now

e Geton
L ot account
M Oniline Community

N Bags

& vsercuide

Help > Ul Tour.

4 Lacate,
C44
OMLIS
Tests
Cade Pasting

it

Parse Bulld Output...
Extarnal
Language Cliant

Editable Tree Model Example

) 1 threadis)
Thie servar ks minninn i b gl o

Wiould you like to take a quick Ul tourT This tour highlights impartant user interface slemants and shows how they are used. To take ﬂ‘|ﬂ tour |

HTTP Example
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Fle Edit Help

l All the standard features off

Application Example

Code
) Sample

JSON Savi Game Example

act

pr. man. tir.  ons.  tor.
3
16 7 10
] 14 15

o 1 22 24
7 28 29

Calondar Widget Ex;

Server name: | T’;ﬁ:[

This examples requires that

Lacal Fertune Cllent Exafmple

'r........,' opanit | [ =

Take Ul Tour | | Do Not Show Agaln | %
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Applications - @8 Qf Creator

Tutorials
| Marketplace

Mew to Qt7

Leam how to develop
e applications a
explore Ot Creatar,

Get Started Now |

A Geton

A ot accoint

M Criline Community
AN Blge

@ ises cuina

Would you like to take a quick
Help > Ui Towr

Tools  Window  Help

Options — OF Creator

[Fitter Kits
_‘ Quversions  Compilers  Debuggers | CMake

IEmANSAEVYATOND

| [ Environment

Text Editor
Fakevlm
Help

C+v

Ot Quick
Build & Aun
Obs
Debugger
Designar
Pythan
Analyzer

Werslon Control

s

ame
Aute-detected

Dusktop (default]

Seettings Filtes...

eltings Filter...

Deskiop | 1=y
File system name:
Device type: Dasktop
Device Lacal PC {default for Desktop! | | Manage..
Build device: Local PC {default for Desktopl || Manage..

Sysronl: Browse..,

€ |GEC IC, anm 64bit at fusebinfaarchéa-iir = |
Manage., |

| GCC [T+ +, arm B4bIt at fusrbin/aarchs: = |

22
29

Ar Widget Example

et name: | TEIID

examplas ragquines that

Brte Client Exarmple

Wfappy || Wgancel o .

7) Then you can open an example code

'j Applications - i@ main.cpp - Ot Creator

Tutorials

| Marketplace

MNew to QL7

Leam how to develop
your awn applicatians and
#xplore OF Creatar

| Get Started Now

e Geron

A on scchunt

M coiine Commanity
R\ Flags

@ User Guida

Wauld you fike to take a quick Ul tourT This taur highlights impartant user interface elements and shows how they are used. To take the tour later, select | o 2o

Help = Ul Taur,

8) After clicking the example code, you will automatically open the corresponding

maln.cpp - Qt Creator

Peter Rabbit

Fle Edt Help
IQ;‘E‘J o

14 | 15
21 iz
7 i 28

. All the standard features of|
The Lake Dij =
nalag Clock Wildow Exam Application Exampla

Code
Qt Sample

JSON Save Game Example

“alandar Widget Example

Server name: | [T

This examples requires that

Local Fortune Client Example

ks

description document. You can carefully look at the instructions for the use
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Mariage K “LL Configure Project
3 Thie Fonmsig ket car o o panget
nelegiech
Active Froject
Aok Sebert ol ke
et Eaiiti g Bk i FoTD
R K Impoet il Prom.._ v +
o

Praject Settings
Wy Vb 12 1 i haghihs g anE usar ke rdace waem et Aol hews banw by are e To i (i S |stan, aoliet | 1 o
ok

9) Then click Configure Project

(" applications - €3 main.cop - Ot Creatar

Manage Kits..,

Active Project
analogoiock

import Existing Build

Build & Run
o
Project Settings

Editor

Codu Styla
Dependencies
Environment
Clang Tools
Testing

m:liw’ liken tm tak 3 quick U8 taur? This tour Righlights impartant urer interface elements and shaws how they am used. To takn the four [ater saleer g0

l"}'l Configure Project
2 The following kits can be used for project
mnlqde:z:

Sebect all kits
¥ @ Desktop Details =

Import Build From... Dhetalls =

Gonligues Prejecs

D Wk Shew Again | ¢ |

Analog Clock Window Example

IIATOI G e Armiog Slock Winiow Exampin

Thm Anbltsg Chck Wit srearipie s How in s g
it of & catom widow

(il B 1|

]

30k Wird i example

Tris Exremgie demnsivaes Rana e ATAGMIASE. S Scmy At of (s mn be e
0 sk ming e

AnalogCiockWinduw Class Definion

L A OwOes & cock sl bous snd I 0% T K tomecaly
- e thoes or o ek Eatipde

Do Mot Show Agaln

10) Then click the sample code under the green triangle compilation and run in the lower

left corner
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k¢

(5 Applications = | main.cpp - OF Creator

maln.cpp - G Creator + - B %

File Edit View Build Debug  Analyze Tools Window  Hel

= T I+ = B - £ unix (LF) 3 1 B

& analogeclock
o analogclock pro
v [l rasteraindaw minclude <QtGul>
= 3 Sources
finclude "rasterwindow.h®
My [8]
= lase AnalogClockiindow & pub
{

Analogtlocknindomwd] §

int m_timerId;

6]
e hoc kWi ndew: s AnalegClackW indow! )

o tTit L "analog Clack);
raslze (288, 208);

_timerTd = utar tTiner (16881
f1 L8]
s
= undf Analogllockwindow: s timerfvant (QTinertvent sevent}

== n_timerid)

. . G renderiateriis S . . —
mll;m \\‘DU_I:::E to take a quick UI tour? This taur highlights impartant user interface elements and shows how they are used. T take the tour later, select |y | "o pat Shaw aain |

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

J applisations - ™1 analeg Clock G mamn.cpp - Q Craator

s analogeleck pra
» B rasterwindow ainelude <Qriuds

minclude "rasterwindow, b’
#41 (5]

S5 = plass AnalegClockwindew @ publ fc
1

Anatopt Lok ndow( ) o Analog Ch o+ - O 3

Fi
4 Is]

4 T6]
= finalogtlockhindaw:  Analogtlockiindow! )

e("Ainalog Clock™);
B, 2880 ;

w_timerld = startlimes (1800);
v [a]
tIF

1
i dnalopClockiindowt t £imerdvent (QTinerEveht

fevent-stimerid(] == m_timertd)

> rendertater(ls 4
Winuild you like to take a quick LT tour? This tour highlights impertant sser interface elements and'shows how they are used. To take the tour later, select |~ mm o
Help = Ul Tour | Take ur

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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3.29. ROS installation method

3.29.1. 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, turtie 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:

-
e UOLnlL amd64 armhf
[

@ Debian Buster amdé4 armé4

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

304



http://wiki.ros.org/noetic/Installation

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

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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{75 Applications | ™ Turtlesim (M roscors http:/forsngepis, ..

8) Then please keep the terminal window just open at the top

5 Applications = [ Turtleiim B roscore hitpsiforangems...

| Y1 I
then use the di- |

|First click on this interface to make sure it is se_lactsd. aIG

irection 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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" Applications = = Turtlesan B roscars hitpilforangeps...

3.29.2. 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

309



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

8) How to use ROS, please refer to the document of ROS 2

http://docs.ros.org/en/galactic/Tutorials.html

3.29.3. 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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B e = D L =T

5) Reference document

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 30. 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
linux-headers-5.10.110-rockchip-rk3588
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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;

}

static void hello_exit(void)

{
printk("Hello Orange Pi -- exit\n");
return;

}

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)
all:

make -C $(KDIR) M=$(PWD) modules
clean:

rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
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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 module source code and Makefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.110-rockchip-rk3588/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.110-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-5.10.110-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

[ 3173.800892] Hello Orange Pi -- exit
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3.31. How to use 10.1 inch MIPI LCD screen

3.31.1. 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)

b. Screen divert plate+31pin to 40pin line

c. 30pin mipi line

) \

d. 12pin touch screen row line

% IS SIS S LTI T T ST ST TEH LS
4 80C 60V VW-1 AWM 20624 =

=
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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

B4 mon B0V VW=

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.
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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

3.31.2. 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:

317




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

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

prengepi-config
Configure Ubuntu jammy besed OrangePi for the Orange P1 5 Plus
SoC runs between 402 and 2400 [Hz using ondemznd governor.

Support: http://www.orangepi.org

System and security settings|

Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

cess point

= K = < Exit >

c. Then choos Hardware

System settings 7

Bootenv Edit boot environment
CPU Set CPU speed and governor

} m_in the network

Toggle hardware configuration: UART, 12C, etc.
Sof rReconTigure H daemon

Firmware Run apt update & apt upgrade

Z5H Install Z5H with plugins and tmux

Desktop  Disable desktop or change login type

< 0K > < Back >

d. Then use the keyboard orientation to position the opiSplus-led, and then use the

space to select

[*1Qopi5plus-lcd

T opiSptus-ovi3350

e. Then select <Save>

ENG = < Back >

f.  Then sele <Back>
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e e
[

= Save =

Reboot to enable new features?

q'eboct | =Cancels

4) After starting, you can see the display of the LCD screen as shown below (the default

is vertical screen):

3.31.3. 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
2: Flip 180 degrees
d. 3: Turn to 270 degrees clock

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

e

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

3.31.4. The desktop image rotation display and touch direction
method

1) First open Display settings in the Linux system

2 Aun Program..,
B 7erminal Emiulator
B File Manager

{1 Mal Reader

P Web Browser

B Settings Manager

L Accoczibility
& Additonal Drver
By Advanced Network Configuration

& craphics
“ Help ke Appearance

@ Intermet @ sluetaoth Adagrers
B Mutimedia @ Eluctacth Manager
™ office & tolor Profies

£ systen W oetault Appleations
® Logour

¥ file Manaper Settings
= Input Method

4 ¥eyboard

" Mouse-and Tauchpad

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 wplications : 5] Display arn 23 Dec. 1623 &) fiy dfiorangepi
—— e .
! Display = 8 x

DE1-1 -
Aesolution: BO00x1280% Sl -
Scale: Ix -
Refresh rate: = S4.1Hz -
Reflection:
Heip * Close
3) Then click Apply
(5 Asplications = P Display WFri 23 Dee, 16:24 B fiy gfthorangepi
" oisplay - o
DS5E-1 -
Resalution: 00012800 Shaw
srala 1 -
Refrash rate: | 54.1 Hz -
Rotabion: Left -
Reflaction: Mona -
ihHelg | % Claze

4) Then click Keep this configuration

GAppIicaﬁonse.@ Display |& Confirmation

E Display - =] x

Geneml e

oEi-1 -

Resoluticn: 200x1280*
feale;

Ristresh rats:

Rotation:

Confirmation

Would you like to keep this configuration? =
The previous configuration will be restored i ‘econds if you do not reply to this question.

Keep this configuratian | Restors 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. 32. 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. 33. Test methods for OV13850 and OV13855 MIPI camera

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

b. 13 million MIPI interface OV13855 camera
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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.

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.

Orange Pi 5 Plus development board has a total of 1 camera interface, which is

shown below:
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The method of the camera inserted in the development board interface is

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

orangepi-confis

fre]

Configure Ubuntu jammy besed OrangePi for the Orangs Pi 5 Plus
SoC runs between 402 and 2480 MHz using ondemand governor.

Support: hittp://www.orangepl.org

System and security settings|

RO : . T access point
Personsl Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< DK > < Exit >

c. Then choose Hardware
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System settings

Bootenv
CRU

22N
Firmware
Z5H

Desktop

Edit boot environment
Set CPU speed and governor

A A a am in tha natuorle

UART, T2C,

etc.

Toggle hardware configuration:
ReconTigure H daemon

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

< K>

< 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.

opi5plus-ov13850

[ 1 opiSplus-ov13855

e. Then choose <Save>

[ 1 pwml-ml
[ 1 pwml-m2

[ 1 pwm3-m0
|+ 73%
< Eave | < Back >

f. Then choose <Back>
[ f ] pme-m@

712%

< Save =

g. Then select the<Reboot> restart system to make the configuration effective

Applytng changes

Reboot to enable new features?

<Cancel:=

h. Then open a terminal in the desktop system and run the script below

orangepi@orangepi:~$ test_camera.sh

1. Then you can see the preview of the camera
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3. 34. 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.

Available devices:

/dev/input/event0: febf0030.pwm
/dev/input/eventl: rk805 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
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/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)
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)
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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.

/range Fi

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:

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 ------------
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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 ------------

3.35. 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

N

3) The RTC chip used on the development board is Hym8563TS. This chip has the

following characteristics:

a.
b.

Wide work voltage range: 1.0~5.5v
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
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b. Then use the Poweroff command to turn off the system normally
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 1 no
alrm_pending :no

update IRQ enabled : no

periodic IRQ enabled : no
periodic IRQ frequency : 1
max user IRQ frequency : 64
24hr :yes

3. 36. 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 veoltage driver, and the position of

the fan interface is shown in the figure below:
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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
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
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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. 37. How to use the ZFS file system

The latest version of Ubuntu20.04, Ubuntu22.04, Debianll and Debianl2
desktop version systems have pre-installed zfs, you can use it directly.

The pre-installed zfs version in Ubuntu20.04 and Ubuntu22.04 desktop systems
is 2.1.6.

The pre-installed zfs version in Debianll and Debianl2 desktop systems is
2.1.11.

After the system starts, please first confirm whether the zfs kernel module has
been loaded. If you can see zfs-related content using the Ismod command, it means
that the system has pre-installed zfs.

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

3.37.1. 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
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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.

B3 debianti_zfs_2.1.11

BB  ubuntu20.04 zfs 216

B3 ubuntu?2.04 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/5.10.110-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:

334



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

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

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

3.37.2. 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:

orangep i@orangepi:~$%
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
sda 8: 28.8G disk
tsdal 8: 28.8G part
sda9g 8: 8M part
mtdblocke 31 16M disk
mmcb 1k 179: . disk
mmch1lk@pl 179: part /boot

mmchlkeOp2 179: : part /var/log.hdd
/

] disk [SWAP]
| disk /var/log
0 : disk

tnvmeenlpi 259:3 . part
4
1o

zramd 254:
zraml 254:
nvmednil 259:

nvme@nip9 259:
orangep1@orangep

part
$

335




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

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@orangepil:~$ zpool list

NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT
oolil 504G 114K 504G = = 0% 0% 1.00x ONLINE

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 5.0M 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' -> '/pooll/test. mp4'

3.37.3. 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
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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:/pooll$ 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

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@orangepti:/pooll$ zpoo 1st
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROQT

pooll 504G 1.01G 5036 = 0% 0% 6.00x ONLINE

3.37.4. 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 /etc/ directories

into a tarball

orangepi@orangepi:~$ cd /pooll/
root@orangepi:/pool1$ 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
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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$ [

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 /ete/

directories into a tar package

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 -1h

total 9.2M
-rw-r-——-r—— 1 root root 27M Jun 1 14:54 text.ta

orangep i@rangepi:/pooll$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROO
pooll 504G 9.47M 504G - - 0% 0% 1.00x ONLINE -

3.38. 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.
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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.

Log out orangepi

® ®© 0O

Log Qut 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.

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.
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It should be noted that this image needs to be used under Wayland. If you need

to use X11, select the XFCE type image.

4. 1.

situation

Ubuntu22.04 GNOME desktop system adaptation

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
RTLS8852BE-WIFI OK
RTL8852BE-BT OK
MaskROM button OK
Type-C to USB3.0 OK
Type-C ADB Function OK
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Type-C DP video OK
Type-C DP Audio OK
Switch button OK
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 12C 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

L

_E_

W Power OFF / Log Out

b. Then select about, if the Wayland description settings displayed by Windowing

System in a column are correct

Q Settings = About — i

= Blusur

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 o

4) Then select Ubuntu on Wayland and enter the password login system

Select desktop environment

B o

o
(¢
¢
®
L
®
®

‘ Ubuntu on Wayland (Default) I

4.3. Switch the method of default audio equipment

1) Open the settings first
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Power OFf [ Log Out

2) Then select Sound, and then select the audio device you want to use in Output

Device
Q Settings = Sound < R
& Network
system volume
¥ Buctooth
L]
El Background
weramplifcakian
* Appezrance Ak Fsng the e Tkl .
Derrar T ERs AARATATinN WaLmE ST (T possie
& metificatione
Velume Levels
Q. search
4 d L]
O wmultitasking a
8 Aqplications ? Output BE analagutput - Builtia Audio
5 r4 - DUlEin Audia
W Privacy > o7 Spexk adlcinAudio
I D_tpuLDew(-gI W Fea - mlinin Audio Test
@ online Accounts
o shaiing Balance
m I
Ce Power Iapak
O pisglays InpuE Deice [ Analcg mput-Builtin Audio -
¥ Mouse & Touchpad
volume il
EH Keyboasd
Pkt Alest 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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2) glmark?2 running score test is generally more than 1,000 points

orangepl@erangepl: - ol

orangepi@orangepl; ~ 80

3) Run gpu_load.sh script to view the current load of the GPU

orangepi@orangepi:~$ gpu_load.sh
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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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@ GPUInternals x  +

Copy Repert to Clipboard

= Canvas: Hamware acceleraterd

= Carvas out-ol-process rasterization:
= Direct Rendering /
» Compositing: Har
« Multiple Raster Th
« DpenGL: Er
* Rasterization;

i = Raw Draw:

* Video Decode: Ha
* Video Er
= Vulkan:
* WebGL:
+ WebGL2: Hard
+ WebGPU: Disabled

‘ Graphics Feature Status
F—9

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
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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.

2) When the login system will enter the login interface below

» orangepi

3) Then click the location shown in the figure below

» orangepi o

4) Then select Kodi Wayland, then enter the password login system
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Select desktop environment

B o

000

5) The interface after Kodi is opened is displayed as shown below

f» KODI

fram defian

6) Then click Settings

2+ KODI
from debian

e Q

Movies

TV shows

7) Then select Player
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System

Settings

Settings / Player

Videos

L standamd

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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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

teem debyan

b. Then choose Add videos...

&

+ Add videos. .

C.

Browse

Entera name for this me

Cancel

d. Then choose Root filesystem
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Browse for new share

Cancel

e. Then choose usr

Browse for new share

f.  Then choose local
Browse for new share

bin OK

Cancel

include

shin

share

g.  Then choose OK
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Browse for new share

games
include
ii:- -

man
shin
share

h. Then choose OK

1.

Add video source

Enter the paths or browse for the media locations.,

Then choose OK

Browse

Add

for this media so

local

Cancel
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Set content

This = None

Exclude s

Then enter the Local folder

lecal

Add videos.

games
Include

testmpd 815 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

_E_

LY

ia  Wired Connected ¥

W Power OFF / Log Out

2) Then find the Region & Language option, and then click Manage Installed
Languages options
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Eettings Reglon L Language
AppEcatiofs
Privacy My Account LoginSoaresn

anline Accounts Languaga

Sharing

Manage Installed Languages

Sound
4 Power
Displays
Mouse & Touchpad
Formats United States
Keyboard
Printers

Remavable Media

5 Color

Accessbility

8 Users

Default Applications

3 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:

Applications
Privacy.
online Accounts Language Support

Sharing Language Regional Formats

Sound Language For menus.and windows
English
Paweer

Displaye

Muouse & Touchpad
[Drag languages to arrange them in erder of preference.
Changes take effect naut tme you log in United States
Keybaoard
Apply System-Wide

Printers Uz the same [anguage choices For startup and the login screen

Removable Medla Install / Remiove Languages..,

Color Keyboard input method system: | Feitx 5w

ity
Help

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 £ Y 3

HU}Jl}Ld{IUnB
W FPrivacy
Online Accounts Language Support

Sharing Language Regional Formats

Sound Language for menus and windows
E (R English

Powey English

Displays

¥ Mause & Touchpad
Drag languages to arrange them in order of preference.
Changes take affect next time you log n United States
Keyboard

Printers

Use thie same language chioices for startup and the bogin wreen.

Removable Media Install f Remove Languages...

& Color Keyboard input method syskem: | Feitxsw

Region & Languags

Accessibility
& Users
Default Applications

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 BiREX BRI SFES0?
=y,

FEELI-HEEIEA. ST THEEEE T ARERE
GETHTHTER, RSB ERLTXSS:

fhomeforangepifDesktop  fhome/orangepi/BE
Jhome/orangepi/Downloads /home/erangepi) F&
Jhome/arangepi/Templates /home/orangepi/Bith

fhome/orangepifPublic /home/orangepi/a ity
J/home/orangepi/Docypfents /home/crangepi/3#4
[home/orangepi, i Jhome/forangepi/ & £
Sfhome/orangfhi/Pi [homeferangep/ B S
Jfhame, /home/ferangepi /148
FAE. DENETWER
[VES b qbinEd)
R ERERERK) EiFE#w
| - al

7) Then you can see that the desktop is displayed as Chinese

8) Then open the Fcitx5 configuration program
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9) Then choose to use Pinyin input method

& fitxs-configgt

Fcitx i & - o x
= MEIN: 2REW Wk
LN AR
E iR | Default > _+_ = BN

RE-2E 2

] 2. Then click here |~
1l v
=]

EERRRETR

B -EE (NEL) -FE EX

B - BEAE- R (B2, 28, Macintosh)
- EE-=E (S, 258, BF)

B -EFRZE-EMEE (UnicodeExpert)

BE-BRZE

WiE

1% - W18 - Hanyu Pinyin (with AltGr dead keys)
@& - WE

ik (PE)

BT ; e
wgz= 1. First select the pinyin
TR input method

B,

&
HESE

V| RETHEESS)

EPRNERAERERS. EREFENRATRE - H5SAHEE (L

RESAD) xxAQ | &

10) The interface after selecting is shown below, then click OK
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& FeitxS-configgt

Feitx B E

WAL | 2SEm Mg
AEEAE: SRR E
S48 Default

28-=Z 23 BE-PEESZ-FE (DE, BAEFS)

## BR- 28 (WEX) -FE (DX
WE - HENE- %8 (SF, ®E. Macintosh)
WE - EENE- 28 (BE, &5, BF
RE-ETEE-BPEE (UnicodeExpert)
e -Emn=iE

by

§818 - - Hanyu Pinyin (with AltGr dead keys)
©ma-xe
RSP (PE)

BRE
nEFL
BEHE
R,
W
.
HEE
i
HEeE

ERRFEETR v ETYFERS

E-TREAERAERENS, ERCEEFRATER- FESAREE 0

"EEER wEHID) W EEA) % X@ic) || PHEE(D)

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#E - Geany
XFF WEE #E( FENV M0 BBEPF EmfE TEM ZRH
- B ) X ¢ ' - &
g X8

=

ez sgen in

38: EF Geany 1.38
38 WEAFRRE SO

WXE EI L WEUTFe WHXE:9E Bk
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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 . =, 8 Debian
(PCIE+USB Port) | §&5 ' Ubuntu
OpenWRT
OPi OS Arch
2 AX210 Debian
(PCIE+USB Port) . Ubuntu
e OpenWRT
OPi OS Arch
3 RTLS8852BE Debian
(PCIE+USB Port) ; Ubuntu
i )
g Android12
OPi OS Arch
OPi OS Droid

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-XBS47NF REV01 "
[
i

WF MAC: 141333063EUX
CT#: GPJPO1IMATS5AS

HP PIN:M391127-002
k SPSH:M81238-005
* SA#:M91128-001

Product of China
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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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1 Wired
# Bluetooth L Night Light

D Dark Mode o Alrplans Mode

c. Then select the WIFI you want to connect

{A15H 1539

d. Then enter the password of the wifi, and click Connect

Authentication required

llll"ll'l!l'l--llillll-l!!ll o

Cancel Connect

e. Then enter the following interface to see the wifi connection
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4H198 1540 O% o

¥, NETC

¥, NEESEARGY

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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O Wired G ‘W xinlong_or.. &
$ Bluetooth C Night Light

@ Dark Mode = Airplane Mode

c. 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 : Bluetoath Y
] :
¥ Wi-F
& Network
B Bluctooth Devices o
EDIFIER Lolli Pods Plus Not Set Up
@ Appearance
o Motifications Greenfit Watch D 0508 Not Set Up
Q Search BT ERedmis Nat Set Up
01 Multitasking
Greenfit Watch D 3FFC Mot Set Up
B Applications >
Greenfit Watch D 9DE0 Not Set Up
® Privacy >
Greenfit Watch [ 8687 Mot Set Up
@ Online Accounts
« Sharing OPPO K95 5G Not Set Up
) Soind Klaemi 125 Pro Mot Set Up
. S

d. 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 T 1 r Bluetooth flle tr Transterred files a
& Network
$ Bluetsoth Devices o

ERIFIER Lolli Pods Plus Mot Set Uip
@ Appearance
3 Notifications Greenfit Watch D 0508 Mot SetUp
Q. Search EFRedmitE Not Set Up
101 Multitasking

Greenfit Watch D 3FFC NotSetUp
BE Applications i <

Greenfit Watch D 9D60 MNotSetUp
@ Privacy >

Greenfit Watch D 8 Not Set Up
@ Online Accounts
o Sharing OPPO K9s Mot Set Up
A Soond I Xiaomi 125 Pro Not Set prl

., SO

e. Then click Confirm, the mobile phone also needs to confirm the pairing

[ [

Please cenflrm 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 . OF.
¥ Wi-Fi
Devices o

# Metwork

EDIFIER Lolli Pods Plus Not SetUp
B Bluetooth

Greenfit Watch D 0508 Net SetUp
Appearance
®9 Motifications BTHRedmif#E Not Set Up
Q search Greenfit Watch D 3FFC Mot SetUp
IO Multitasking

OPPO K556 Mot SetUp
BE Applications >

Xiaomi 125 Pro Connected
@ Privacy >

Greenfit Watch D 9060 Mot Set Up
@ Online Accaunts
& Sharing Greenfit Watch D 0168 Not Set Up
4 Sound LYWSDO3MMC Mot SetUp
P

g. Then click the paired Bluetooth device to pop up the operating interface shown
in the figure below
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Connection C’

Palred  Yes
Type - Phone
Address 44 T14AT.00:4F 64

Send Files...

h. Click Send Files...you can send a file to the phone

o
# bure e

[T T

" o romm 923,042 Patresic
§ Dovesagy | T IR L0 TIOAT, ettt
e R34 14T

E AU
. Pt
-

i. The schematic diagram of the Bluetooth sent pictures to the phone is shown
below:
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Cancsl Blustooth File Transher ey

Fromm: e nrang il tuoey s eandhats
Ta Xiaomi 125 Fro

Serding Serverhet frm 030401 04,1627 piog

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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“/

c. 30pin mipi line

| \

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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Ba w0l OV VW=

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.

AR P AR me 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

a -] ] @

2) Then open the settings

L2l L] >
2] L]

O Wired 3 % mnngor. *
% Bluetooth C Night Light

© DarkMode + Alrplane Mode

3) Then choose Displays
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Q Settings H Displays x

01 Muttitasting

Orlentation Landscape =
88 Applicatons +*

Resolution 1020 = 1080 (16:0) =
® Privacy >

@ Online Accounts RefrashRata 000 H: -
2 Sharing Seale 100%  200%

) Sound
Might Light Off &
O Power
I BJ Displays
@ Mouse & Tauchpad
B Keyboard
& Drinters

B Remavable Media

o Color

4) Then select the direction you want to rotate in the Orientation of Displays

S Setings i Displays x
01 Multitasking
Orientation Landscape ~
BB Applications *
Resolution * Landscape o
i * Portrait Right
@ Online Accounts Refresh Rate Portrait Left
= Sharing cnke Landscape (Mipped)
® Sound
Night Light ot 3
© Fower
& Diplays
9 Mouse & Touchpad
B8 Keyboard
& Printers
8 Removable Media
o Color
- /

5) Then choose Apply
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'| Q Settings H Cancel Apply Changas? |

0 Multitasking

B8 Applications >
@ Privacy "
@ Onlire Accounts Refresh Rate

=% Sharng Scale

1) Sound

Might Light

Q Power

& Displays
@ Mouse & Touchpad
B Keyboard
& Printers

8 Remaovable 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 revertin 19 seconds
g g

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.

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 on the development board interface is shown
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 3 ¥ Wi-A

£ Bluetooth L Night Light

0 Dark Mode 2 Airplane Mode

3) Then find the Region & Language option

=% Settings H Regian & Language "
© Fower

B Displaye

0 Moused Touckpad Your Account

B Keyboard AngUNge =

S Printers Formats +

8 Removable Media

& Color

B Regicn & language

* Accessibilty

B lgers

O Datault Applications

© Dated Time

B About

4) Then choose Language
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= Sattings Regien E Language e

@ Power The lungaiage setting 1s vsed lat imerfoor t=xt and web pages, Farmats are wsed for
munibers, dales, and currercies.

B Dispiays
@ Moused Touchpad fourAccomnt

B Keyboard l o 2 ]

gt

o Printers Farmits
mited Statrs

8 Removabic Medla

b Color

B Region & Language
F Accessibility

2 Users

fr Default Applications

© Date&Time

I About

5) Then select Chinese

]

English Linited States

| E v ‘Wﬂl

6) then click Select
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English

RiE v

7) Then click Logout... log in to the system, and then log in to the system

a Settings H

O rawer

B Displays The fangiage setting s wsed for interisee teat sid web gages. Tomuat 2o used fy
fumibers, (ates, and cufrendes.

0 Meuse & Touchpad

B Feybaard Your Account.
& Privters bl
£l

B Removible Modla Formats
Unisd Siates

o Colar

B Region & Langsage
F Acoessibility

& Users

fr Default Applications

Date & Time

I 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

wARER *
WAL =EER MR e
A=A (EE) R

IAEHAEREAT, ARNSEEERASNR - FRSHREE .
4+ - 4 v 0|

x

|
= pd j
hREFR iR (FE)
AERE B (FE)
[Eud- Bl

ik [le] WD) '

BALSHERTHS, BEESTANTINE - BOLHUES 0.

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

T

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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b. Then find Qt V4L2 test Utility and open it

# ==V me e

B o9 W o e

B QB Q™ = =

i@ © &

c. Then make sure Qt V4L2 test Utility recognizes the HDMI In device

V4L2 Test Bench ®

File Capture Help

0 | - R et

General Settings | Digital Video Controls

General Information

Device fdevjvideal (wrapped) I Driver rk_hdmirx I

Card rk_hdmirx Bus fdeeG0O0. hdmirn-contraller

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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Video Aspect Ratio | Source Width and Height

V4L2 Test Bench

File Capture Help

EN LA 1"

Generajttings | Digitat Vides Controls

General

Device [devjvideal (wrapped) Driver Fh_hdmin

Card rk_hdmirx Bus fdee0000.hdmirx-controller
Input Settings

Input | hdmirx

Refresh Tuner Status. | | (0%)

Format Settings

Capture Image Formats | NV24 (_Y.‘CbCr_d_i;] = Field [None

Colorspace [ Autodetect ) Transter Function. | Autodetect z]
Y'CBCrHSV Encoding | Autodetect * Quantization | Autodetect -

- Pixel Aspect Ratio | Autodetect

Streaming Method ' Memory mapped jO  ~
Use Record Priority

Number of Buffers |4

e. The video window entered by HDMI In is shown below:

He Capture Help

[0 AL § R
Gereral Gettings  Digital Voo Controls
Genaral Information

Device e pridecd (wrapped
Camt rie_hamirs
inpat Settings.

Ieput

Farmust Settings

Cogture bmage Formaty

it
YO Gnadig [dwodeeact, o
Vitea Awpect Ratin | Saurce Wissh and Height
Sarecemieg Method

Ui Recaed Pricelly

[ Fram: 776 Fipis S&.07 Seale Factors: 0600 80 Sear 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 ~1$ gplo readall
PIS PLUS +---
Physical

GPIO1_A1
GPIO1_A0O
GPIO3 Al
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 ~

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 wiringOP -Python source code compression package

Iﬂ wiringOP source code compression 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 +---
V | Physical | V

+
i

+

i

i

i

PHM14 |
GND 1
GPIO1_A4 |
GPI01_A7 i
GPIO1_BO |
3.3V 1
SPIO_TXD ]
i

I

i

i

i

[

i

l

i

I

+

[

+

GPIO1_A1l
GPIO1_AO
GPIO3_A1l
GND

GPIO3_B5
GPIO3_B6
GND

GPIO1_A2
SPI0_CSO
SPIO_CS1
GPIO1_B6
GND

GPIO1_A3
GND

GPIO3_AS5
GPIO3_A4
GPIO3_A3

SPIO_RXD
SPIO_CLK

GND
GPIO1_B7
GPIO1_D7
GPIO3_A®
GPIO3_C2
GPIO3_A2
GPIO3_C1

— e o o e o o o e e e e |

Physical
PI5 PLUS +---

[orangepi@orangepl ~]$ 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
---+ PIS PLUS +---
V | Physical | V

PRM14 |
GO
GPIO1_A4

GPIO1_A1 |
GPIO1_AO |
GPI03_A1 |

+
|
+
I
I
1
I
r
I

I

I I
L I
- I
I I
11 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
---+ PI5 PLUS +---
V | Physical | V

PHM14 |
GND
GPIO1_Ad4

GPIO1_A1 |
GPIO1_AG |
GPIO3_A1l |

4
I
i
I
I
1
I
r
I

I

I I
L I
5 11 I
I I
511 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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BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
T 2 EN
CAN RE_HAD PN B0 [im0010] E2C2 SDA MO GMOD D 16 a EN
CAND_TH_H0 PWMO_MD_(d80000] 12C2 SCL M0 GO0 U7 15 GO
UARTL ATSN M1 12C0 SCL M2 W14 W2 [febiDoRn] | GRO1 D6 62 1 103 GRO1 AL LUARTE T ML 2C2 Scl_Ma SPi_MOS(ME
GHD 0 118 GHOLAD | UARTE AX M1 12€2 S04 M SPU_MISO ME
GFI0L M 3 | w1 | 12 | s | amoz A1 SPM_MOSI M1 | PYWMILL IR M0 [ebs0oa0)
GFIO1 AT 38 GND
GFIO1 B0 40 32 GPI0G.BS LUAATS T ML CANLEX MD | PAMIZ MO [febiDO00]
W 33 GHOABE | UARTI AN ML CANL MG | PAMII MO [febfD010]
UARTA o bk SPI0_MOSL M2 GRO1 62 42 GND
SP10_MESD_ M2 GPO1 41 1 3 GMOLAZ | UARTG RTSN ML | 12C4 SDA M3 SPI3 CLK M2 Pdhe0 M2 (fdib0000)
LARTA TX 0k 5PN CLW M2 GHO1 B 43 3 an 44 GRID1 BL R CEO_M2 WARTT R W2
[=T) 5 5 GRI0L BY £AI0_CE1 M2 UARTT Tt M2
POMLZ M2 [Tobrnnio: 1 LMART 1 1 1207 5O M3 GFIOLE 47 7 a6 GRICLES | 5 ECLM3 UARTL_TH_M1
UARTL CTSN_ML 1203 504 M2 | 6ROl ] [
PO WD [Fabon20] SPA WSO M1 | GROS (13 5 GAOLAS | UARTE CTSN MI | @Cd SCL M3 SPI4.C50 M2 PWM1L M2 (FBB0016]
[PWii148 M0 Tfebinozn] | GROD 118 ol
SPM_CLK ML UARTE TX_M1 GO [T 101 GPIO3 A5 | UARTE CTSN_ML
GRMO3 1 113 100 GRIO3 A4 | UARTE BTSN ML | SPM CSL M1
GAD B 4 93 GHOZAT | UARTH S ML SPLLCH0 M1

2) The corresponding pins corresponding to SPI0 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
CSo0 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-csl /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 I12C available for Orange Pi 5 Plus is 12C2, 12C4, 12C5, and
12C8. There are four groups of 12C bus

BHE ERE ERmE Fid GRIDAS | SIS | IR | GROSE GAD LT ERNE ERE EHE
ET] 2 e
CAND RA_1AD FWM1 M {iss0010] 22 SDA 10 GRIO0 € 10 s B
CAND_T¥_D FWMD MO0l 122 SCL_W0 GO0 07 15 0 GHD
UART1 8TSN_ M1 1200 560 MZ FWAM14 M2 lfobiDG20] | G#no D6 62 i 108 | GRIOIAL | UARTE TX ML | ©Cz SCLMa SPUd_IMDST MEZ
GD 1D 10| GHOLAY | UARTE X M1 | 1€2 SDAMA SPU_MIZD_ME
GFI01 A4 36 | 11 | 12 | 87 | GPo3 Al SPM_MOSILMI | PWMLI IR MO [febeD030)
GO AT 3 GHo__|
GFID1 B0 1] 32 GRID3BS | UARTSTAMI | CANLEXMD | PWMIZ MO (febinoon]
3 33 GRDIB6 | UARTI RKMI | CANLITKMA | PWMI3 MO (febiDoin]
UARTA RX_ M2 SPIIMOSL M2 GO B2 a2 GND
SPI0_MISO_M2 GO b1 41 1 3 GPIOLAZ | UARTG RISN_ AL | [2€4 SOA MS i G Mz P M2 (raibo00a)
UARTA TX M2 5P CK 2 GHO1 B3 43 3 T Tl GAIDT BA | 5PI0 CEO M2 | UAHTT i b2
GHD 25 25 an GO BY SPI0_CE1 M2 UARTT T M2
PRVMLZ_ M2 [fobrooig 1 LIART IR A1 £2C7_504_M3 RO E 47 GRIO1BS |  IC5 5CLM3 UARTLT_M1
UARTL CTSH_MI ZCASDAMZ | GROLD & GHo__|
PAMIE D FabnI20] SPIAMESD M | Grios. a5 35 GFIO1AS | UARTE CTSN M1 | GCA SCLWS SFI TS0 Mz POMTMZ (FBBOUL0]
FUM 14 WD Tiekri0ozn] | GPIois 118 GND
PG ML UARTH TA M1 GO ET] 101 | GPOS A | UARTS CTSN_ML
GO €1 113 100 | RIS A4 | UART BTSN ML | SPW C81 ML
GHD 3 a5 GRIOZAZ | UARTA SX ML SFU_£40 W1

2) The corresponding pins corresponding to the 4 group 12C 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

12C bus SDA to 40pin SCL to 40pin
12C2_M0 No. 3 pin No. S 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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BHE ERE ERmE FId GRIDAS | SIS | IR | GROSE GAD LT ERNE ERE EHE
ET] 2 e
CAND RA_1AD FWM1 M {iss0010] 22 SDA 10 GRIO0 € 10 s B
CAND_T¥_D FWMD MO0l 122 SCL_W0 GO0 07 15 0 GHD
UART1 8TSN_ M1 1200 560 MZ FWAM14 M2 lfobiDG20] | G#no D6 62 i 108 | GRIOIAL | UARTE TX ML | ©Cz SCLMa SPUd_IMDST MEZ
GD 1D 10| GHOLAY | UARTE X M1 | 1€2 SDAMA SPU_MIZD_ME
GFI01 A4 36 ar GFOZ. a1 SPM_MOSILMI | PWMLI IR MO [febeD030)
GO AT 3 GO
GFID1 B0 1] 32 GRIOIES | UANTSTAML | CAMLRKMD | PWMIZ MO (eninoon]
3 33 GPIDIBE | UARTIRKMI | CANITKAO | PWMI3 WO (rebiDoi0]
UARTA R A2 SPIIMOSL M2 GO B2 a2 GND
SPI0_MISO_M2 GO b1 41 1 33 | GPIOLAZ | UARTG RISN AL | [2€8 SOA M i G Mz P M2 (raibo00a)
UARTA TX M2 5P CK 2 GHO1 B3 43 3 T Tl GAIDT BA | 5PI0 CEO M2 | UAHTT i b2
GHD 25 25 an GO BY SPI0_CE1 M2 UARTT T M2
PVMLE M2 (febro01a) LMART1_RX_MA1 1207504 M3 GFIO1E 47 T a6 GRIo1 Bs | E2CS_ECL_M3 UARTITX_M1
UARTL CTSH_MI ZCASDAMZ | GROLD & GHo__|
P MO (o201 SPIAMESD M | Grios. a5 95 | GRIO1AS | UARTE CTSNMI | GCA SCLWG SFI TS0 Mz POMTMZ (FBBOUL0]
FUM 14 WD Tiekri0ozn] | GPIois 118 Gh
PG ML UARTH TA M1 GO ET] 101 | GPOS A | UARTS CTSN_ML
GO €1 113 100 | RIS A4 | UART BTSN ML | SPW C81 ML
GHD 3 95 | GMOZAZ | UARTA SXML | 8PM CaD ML

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, PWM12, PWM13, and PWM14 a total of six PWM

BHE ERE ERmE Fid GRIOAFS | S1MAE | IMPFS | GROSE GAD LT ERNE ERE EHE
3 2 E
CANG_RK_1A0 FWM M0 {id0010] T2C2 SOA 1D GPIO0 €D 16 ] £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GHO1AD | UARTE AX ML | €2 SDAMA SPA_MISD M2
GFI01 A4 36 ar GPRIOZ AL SFM_MOSI M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD__|
GPI01 B0 an 32 GRID3BS | UARTSTAMI | CANLEXMD | PWMIZ MO (febinoon]
3 33 GAI0IBE | UARTARKML | CANLTXMO | P13 WO [febiDo10]
UARTA X A2 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 Iy a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML RCASUAMZ | GROLD 1 GHD__|
PRATD WD Uinbe020] SPIA WD M | erios 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 114 GND
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GRIOE €1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

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/ -1h
total ©
Lruxrwxrwx 1 root root @ 5H22H 19:50 -> ..[../devices/platform/Td8bBO2E . pwn/pwm/punchipd

lrwxrwxrwx 1 root root 6 5H22H 19:50 - .. fdevices/platform/fd8b0E3@. pwn/pwm/pwnchipl
Truxrwxrwx 1 root root 0 58228 19:50 -> ,./[../devices/platform/febfBE26 . pwn/pwm/pwnchip2
[orangepi@crangepl ~]5 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

hiibei) SR S RMEE GPIO GPIOFS | SIHFES

3.3V 1

CANO_RX_MO PWM1 MO (d8b0010) 12C2 SDA MO GPIOD_CO 16 3

CANO_TX MO PWMO_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_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 (febeD020) SPI4_MISO_M1 GPIO3_AD 9% 31

||Pwnia Mo (febfoozo) || 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

mEE 1.@11:
i
SIE 50.00Hz mm
[ § _IIIEI_ CH1/1.28V  50.0012H2
e o MO Ao

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

= e | NHEE | GMo | GRORSE |3Ms8 3mse | GRosE | RO | Mo | smoe | EHEE | TEOE
+ 1 ! 23V, 1 {H S I Hel | - -
| PWAILME [igawooial | 12C2 SDA MG | cmooco | a6 | 3 | 4 | | 5w
PYMO MO {10001 12£2 SCL MD GPIDG BT 13 5 ] GND.
12CH 5L M2 PWMIA M Tlebi0070] | GMOLO6 | G2 | 7 | B | 1% | GMOLAL | UARTETXMI | @Cascima | SPIA_MOSLMGE
T [ 8 | 18 | 110 | crOLA0 | UARTERXMI | (22 SDAMA | SPAMISD N

GRIOT AL 2% 1 12 a7 SPi4 MOS| M1I_| PWMIL 1 M0 [1obe0030)
[ omorar | o8 | a3 T sa |
| Gmoim | a0 [ 15 | 16 | w
a3V | 17 i3 n
UARTS BX_M2 SP0_MOSI M2 GHO1 KX az 18 0

| Pwaiz wo irebsoon |

| umamaTOMI | |
M1 PWMLT MO (lebd0010]

S semisome | cmotml | a1 | a1 | 2 | M e | recasoams | _5Pid CL M2 | Pwiniat M2 raliboooo! |
UARTA T M2 | 2 2 2 a | unaTT B Mz |
= B | . & | uaRT] MG [
_PWMI3 M (o010 | UARTIRXMI |  PCSSDAMD | GMOLE | &7 | 71 | @ | a6 | omoime | M3 | UARTLTA M1 |
| UARTI CTSN M! IPCE SDA MY GMoL o7 63 2l 30
PWMI0 MO [Febel020] P MISO M1 | GPMO3 AD ) 31 ” *» UARTE CTSN M1 B4 $CL M3 P4 C30 M2 P M2 (b0 10)
B [Pwmis 00 fiesoo2o) | Gmoacs | ane | 33 | a4 | | 6N | il | I

5P CLK ML | UARTH TX M1 | Gho3A2 | o8 | 35 | 3 | 101 | | UARTE CTSN M1 | ]
| Gmoagy | 319 | %7 | 98 | 1w | | UARTE RTSM.M1L | SR CsLMl |
GND 1 3 | a | 7] GPIOZ A3 | UARTE BN M1 SP CSOM] |

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-desktop-amd 64.iso

or

https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.1-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 %{%ﬁﬁiﬁﬁﬂﬂ

Ubuntu BEEFEECE YRR /etc/apt/sources.

SNBSS, EAUTEER TEAE, IR TUNA BTSRRI,

R ubuntuff 4

# BUGERE T ERESLEE apt update 1B, MEEFA BITHETE

deb https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

# deb-srec https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors_tuna.tsinghua.edu.cnfubuntu/ jammy-updates main restricted universe multiverse

# deb-sre https:/fmirrors_tuna.t<inghua.edu_cnfubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy-backports main restricted universe multiverse

# deb-sre https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy-security main restricted universe multiverse

# METRGE, TRUBH

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ 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  rublic R unpin | @

<» Code () lssues & [ Pull requests 1 O Discussions (& Actions [ Projects [ wiki @ Security | Insights  #3 Sett

ranches  ©» 0tags Go ta file Add file = <> Code~

Switch branchesMags *

behind main. 1Y) Contribute »
| Find ar create a i'I'.=.||-'5'-‘.\\'--\__ |
Branches Tags Need to switch to next 59dd3s9 4 days ago @222 commits
main default
Update for Orange Pi 5 v1.0.2 4 days ago
' next
- _ 1 & aPi5 7 4 days a
View all branches
[ .aitignore ge i
(3 LICENSE First Commit 2 years ago
[ READMEmd Suppart orangepi3 next branch 8 months ago
Ej build.sh Bump ta next branch S 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

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.

Currently, the linux5.10 bsp kernel provided by RK is defined as the legacy
branch. If the mainline kernel is supported in the future, a current branch will be
added.

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.

43 .BHiB [13.6MiB/5] (===

z: 77.0Mi8 [14.2M1B/5] [—————————e—————e————ee—e e s

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
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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

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 warehouse where the linux kernel source code is stored is as follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk3588

b. 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
external
c.kernel: stores the source code of the linux kernel. The folder named

orange-pi-5.10-rk3588 stores the kernel source code of the legacy branch of the
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RK3588/RK3588S series development boards. Please do not manually modify the
name of the folder of the kernel source code. If it is modified, the kernel source code
will be re-downloaded when the compilation system is running
d.LICENSE: GPL 2 license file
¢.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 source code of u-boot. The folder named v2017.09-rk3588 stores
the u-boot source code of the legacy branch of the RK3588/RK3588S series
development boards. Please do not name the folder name of the u-boot source code
Manual modification, 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

| Choose an option |
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board
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} Choose an option }
Please choose a Board.

orangepi3 Allwinner H6 quad core 1CB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2CBE RAM GBE WiFLi/BT-AW85%A eMMC USBE3
orangepizero2 Allwinner H616 quad core 512MB/1CE RAM WiFi/BT GBE SPI

orangepid 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
orangeplB880 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VCA
arangepis Rockchip RK3588S octa core 4-16CE RAM CBE USB3 USB-C NvMe
orangepish Rockchip RK3588S octa core 4-16CB RAM CBE USB3 USB-C WiFL/BT eMMC

orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFL/BT NUMe eMMC

=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
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
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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_armé64.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

I— linux-u-boot-legacy-orangepiSplus_1.0.0 arm64

| I— idbloader.img

| I— rkspi_loader.img

| L— u-boot.itb

L— u-boot

— LICENSE

I— 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
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"
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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_armé64.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

_hoose an optio

Current root: UUID=274c5dab-6683-4035-8158-99chBeBe7 {36

NVMe

| Boot frem SD - system on SATA, USB or
o 5 S AN ATA A My e

Sl [nstall/Update the bootloader on S0/eMM
! Imnstall/Update the bootloader on SPI Flash

f.  After pressing the Enter key, a Warning will pop up first

eMMC and USB Orange PL installer v3.0.0

m momm mMMmm MM M ORRAMM M M mmm
# B & #oRB REm ¥ ¥ #'m #m "

#'H# # # #oeen" # #mo# # #Hm## mm
W #medt # ‘m# W@ # B oHWH #
# # # # # "# #omm#nm # B "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

418


mailto:root@192.168.1.xxx:/root

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

Writing bootloader

Done.

<S¢ >

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

| 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 1CB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2CB RAM CBE WiFi/BT-AWBS9A eMMC USBE3
orangepizero2 Allwinner H616 quad core 512MB/1GE RAM WiFi/BT GBE SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepiB88® Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VCA
arangepis Rockchip RK3588S octa core 4-16CE RAM CBE USB3 USB-C NvMe
orangepish Rockchip RK3588S octa core 4-16CB RAM CBE USB3 USB-C WiFL/BT eMMC

orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFL/BT NUMe eMMC

=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) 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
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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 <Escs<Esc> to exit, <7=
for Help, == for Search. Legend: [*] built-in [ ] excluded <M- module = = module capable

eneral setup ---3

[*] Support DMA zone
[*] Support DMA3Z zone
Platform selection ---
Kernel Features --->
Boot options --->
Power management options ---=
CPU Power Management --->
Firmware Drivers ---=
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] Virtualization ---»
-*- ARM64 Accelerated Cryptographic Algorithms
General architecture-dependent options --->

[*] Enable loadable module support --->
v(+)

< Exit > < Help > < Save > < load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily
block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b. You can also set KERNEL_CONFIGURE=no in the
orangepi-build/userpatches/config-default.conf configuration file, which can

permanently disable this function

c. If the following error is displayed when compiling the kernel, it is because the
terminal interface of the Ubuntu PC is too small to display the make menuconfig
interface. Please maximize the terminal of the Ubuntu PC and run the build.sh script

again
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HOSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/1lxdialog/checklist.o
HOoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HosSTCC scripts/kconfig/lxdialog/textbox.o
HOSTCC scripts/kconfig/lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scripts/kconfia/meconf Keconfig
Your display is too small te run Menuconfig!
IT must be at Lleast 19 Lines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [
] Error kernel menuconfig failed
] Process terminated

6) 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 [ 5.10.110 ]

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 ]

7) 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
b. linux-headers-legacy-rockchip-rk3588 1.0.0_armo64.deb Include kernel headers

c. linux-image-legacy-rockchip-rk3588_1.0.0_armé4.deb Contains kernel images and kernel
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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

8) 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_armo64.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-5.10.110-rockchip-rk3588

| I— System.map-5.10.110-rockchip-rk3588
| L— vmlinuz-5.10.110-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

9) 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
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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"

10) If the kernel has been modified, the following method can be used to update the
kernel and kernel modules of the development board linux system
a. Upload the deb package of the compiled linux kernel to the linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-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

orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy.config

b. The location of the dts file used by the development board is
orangepi-build/kernel/orange-pi-5.10-rk3588/arch/armé64/boot/dts/rockchip/rk3588-
orangepi-S-plus.dts
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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

} Choose an option }
Please choose a Board.

orangepi3 Allwinner H6 quad core 1CB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2CB RAM CBE WiFi/BT-AWBS9A eMMC USBE3
orangepizero2 Allwinner H616 quad core 512MB/1GE RAM WiFi/BT GBE SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepiB88® Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VCA
arangepis Rockchip RK3588S octa core 4-16CE RAM CBE USB3 USB-C NvMe
orangepish Rockchip RK3588S octa core 4-16CB RAM CBE USB3 USB-C WiFL/BT eMMC

orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFL/BT NUMe eMMC

=Select> <Exit=

4) Then select the type of rootfs (mainly maintain bullseye/bookworm/focal/jammy at

present)
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I Choose a release package base I

Select the target 05 release package base

bionic  Ubuntu Bionic 18.84 LTS
bookworm Debian 12 Bookworm
joullseye Debian 11 Bullseye
focal Ubuntu Focal 28.84 LTS
Jammy  Ubuntu jammy 22.84 LTS

<Selects =Exit=

5) Then select the type of image
a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a mirror image with a desktop,

which is relatively large

{ Choose an option |

Select the target image type.

Image with console interface (server)
Image with desktop environment

6) 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

7) 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.
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| 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.

| Choose desktop softwares to add |
Select which kind of softwares you'd like to add te your build

3dsupport 3dsupport
browsers Browsers
chat Chat

] desktop_tools Desktop tools

1 editors Editors
internet Internet
multimedia Multimedia

] office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) 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 ]
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9) 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
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

10) 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
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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 1CB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2CB RAM CBE WiFi/BT-AWBS9A eMMC USBE3
orangepizero2 Allwinner H616 quad core 512MB/1CE RAM WiFi/BT GBE SPI

orangepid 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
orangeplB880 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VCA
arangepis Rockchip RK3588S octa core 4-16CE RAM CBE USB3 USB-C NvMe
orangepish Rockchip RK3588S octa core 4-16CB RAM CBE USB3 USB-C WiFL/BT eMMC

yrangepi5plus Rockchip RK3588 octa core 4-32CB RAM 2.5GBE USB3 USB-C WiF1/BT NUMe eMMC

=Select> <Exit>

4) Then select the type of rootfs (mainly maintain bullseye/bookworm/focal/jammy at

present)

| Choose a release package base I

Select the target 05 release package base

bionic  Ubuntu Bionic 18.84 LTS

focal
Jammy  Ubuntu fammy 22.84 LTS

<Select= =Exit=

5) 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

| Choaose an option |

Select the target image type.

Image with console interface (server)
Image with desktop environment

6) 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

7) 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 te your build

3dsupport 3dsupport
browsers Browsers
chat Chat
] desktop_tools Desktop_tools
1 editors Editors

internet Internet
multimedia Multimedia
office Office
progranming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) 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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9) 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_linux5.10.110_xfce_desktop/o
rangepiSplus_1.0.0_debian_bullseye linux5.10.110_xfce desktop.img |
b. Compilation time
[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, and use the following command to
start compiling the image directly without selecting through the graphical
interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=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

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-5.10-rk3588 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
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decompress it.

B8 FileZilla-SFTP software orange-pi-5.10-rk3588. 30 gz.mdSsum

h kernel_orange-pi-rk3588 orange-pi-5.10-rk3588.tar.gz

The command to decompress the compressed kernel source code package is:
orangepi@orangepi:~$ tar zxf orange-pi-5.10-rk3588.tar.gz

orangepi@orangepi:~$ mv orange-pi-5.10-rk3588 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

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:~$ 1s /lib/modules
5.10.110+ 5.10.110-rockchip-rk3588
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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:~/orange-pi-5.10-rk3588$ Is /boot/vmlinuz*
/boot/vmlinuz-5.10.110+ /boot/vmlinuz-5.10.110-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
5.10.110+

8. OpenWRT system instructions

8.1. OpenWRT version

OpenWRT version kernel version

v22.03.4 Linux5.10.110
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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
AX200-WIFI OK
eMMC 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
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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

BusyBox v1.33.1 (2021-10-24 69:01:35 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 fto prevent unauthorized 55H logins.

root@Openkrt: /# |:|

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
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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
orangepi:~$ ssh root@l92.168.2.1

BusyBox v1.35.0 (2023-04-09 12:27:46 UTC) built-in shell (ash)

" ol
T —

FREEDOM

=== 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

‘ ’ £ - -
4§ | L3
¥ = ] |
.= J s
= - LY
- e
L] .

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
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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

L = O B 16k catbnucy =

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

192368.0 0 feql-bin ful/
OpenWrt w5 =

HiF

L

i 1ES MBI T E2 G i2%)

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.
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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) Enter the IP address 192.168.2.1 in the browser on the computer to log in to the LuCI

interface

* = O B 16k catbnucy

A B !
EREETE. BH oo BREESBLERT)
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5) At this time, the terminal interface is as shown in the figure below

Docker - RS -

ASEEIS !
EFREEE. & ool BRREEEUEFENER.

Openlirt login: [

6) Enter the user name root to log in

= =

=

Openlirt login: root

root@0penh
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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

e C O 8 192.168.2.1:7681

Openiirt login:
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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

Openihrt
ESS RK3568 OPi 5 Plus

ARMVE Processor rev [

rockehipiarmvd

OpenWrt 22.03 4 r20123-3Bcccd 7657 LuCl openwrt-22.03 branch git-23.093 57104-ce20b4da

5110

AEE !

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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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

b A TREL AR

AgEEHE |
ERRTEE, £ oot AEBEEEL SR EA,

BEPEETE | SSHAA | SSHEIE | HTTP[S)iEd

ERERESEEEG

EMndiganEEaEe

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 =

ARMvE Processor rev 0

rockehiptarmud

EilES OpenWrt 22.03.4 r20123-38ccc 47687 { LuCl openwrt-22.03 branch git-23.093.57104-ce20bda
PR B10.110
o el ] 2023-05-1310:30:11

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

EL= 4]
EEEE eI EEr T ENS S
(S =R ] 5 S MR (R TR
B m L]
UUID: 84173db5 o S ] e =
{devimmeblkipt fmntfmmebikip fextd) dafaulte = =
LD A313557-s501-5a5d-5088 ih= 130042064 , autn dafaulis — =
{fdevimmeblk1p2, 29 [extd) s A =
= ]

c. Then the following pop-up interface will pop up
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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

R - X
Y 1 ] o

FHEE  FRRE / e
== /

uuIiD | CE4B-C491 (/devisda, 59.48 GiB) ~

0 mEisE, BT UUD AFSESAE T EEste ® [ 4]

VSRR ()
VeSSl overlay R (lovarlay >H

frant

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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6) After saving, you can see the "mounted file system", the storage device has been
mounted successfully

B r TR
MTE% HES Al (=g HEZERE
Idevlioot / 6.9 GiB [ 29.25 GiB 1.04% (310.21 MiB) -
tmpfs fimp 7.67 GiB [ 768 GiB 0.05% (4 B8 MiB) -
tmpfe fdev 512.00 KIS 512.00 KiB 0.00% (0 8) =
Idaultoot Inotidocker 78,93 GiE /2925 GB 1.04% (31021 MiB) | meaw |
Ideuisda fmnt 59,46 G [ 59.46 GiB 0.00% (£40.00 KIE)

e~ =]

EETEHREENE I RN SHER
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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 B 1 Debian
(PCIE+USB port) Ubuntu
OpenWRT
OPi OS Arch
2 AX210 Debian
(PCIE+USB port) _ Ubuntu
man . OpenWRT
OPi OS Arch
3 RTLS8852BE Debian
(PCIE+USB port) Ubuntu
s Not Supported
5%%’““‘“ OpenWRT
(S Imesie o ) Android12
3] 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 /cgl-binflucl)

FIGEER |
HAFREET, M oot FFRERTEIRIC R, -

ARME Processar rew 0

rockehiplamn g

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.
TR
5 adicl ;?E?;QEMACBOZH 802.11acaxbgn == e &0 |
4 o=5 i;;}_}_otng'ﬁnlﬁxt Mastar =3
CiEER
FaEg MAC fitht =+l EEEE ERETRRESE
FAEES

4) Then click Save in the lower right corner of the page to make the configuration take

effect.
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TR
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[S5E3 ]
ks MAC Hiztt FH EEEE plinge el g S 4

wrstnn |- |

5) Then click the Add button on the right.

KEHER
& T Generic MAC80211 802.11acaxbgn
S wEFRE
DERIAS
M MAC itk £ E=ngs R R

6) In the pop-up tab page Device Configuration, we set the parameters as shown in the

figure below.

b=l pes T

v &30 Master | SSID: Openwrt
— dBm A

TamEtER | 28
FEmsnEs | 2
B #= 8 =E
T egRas N w|| 24GHz ~ || T(2442 Mhz) ~ || 20MHz ~

serEEAIELT 802 11b jEER
O Toisiste RO ETTEEET N 002 1o BEEAHER. CEAESEENENT  EESAIETRAES
FRE. BRI 802.11b B2,

saFEE | @SN, v |- SEITHE
O eEEiaaTE RESEEREEDR  IEs TSt Rs R ELT.

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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BORSE
HASE AgEe MACIE SRES  WLAN B
= EAS AP v
OpenWrt
FE | |llan: 88 2l
docker: g2 B SRR A,

wan: gt rﬁ-ﬁ%ﬁ%ﬁ?ﬂ‘rﬁiﬁ OFEER R EE .

8) Then in Interface Configuration -> Wireless Security, seclect WPA2-PSK as the
encryption algorithm; set the key (wireless password) to password

EORE

MEE TE=s MACEHE SHzE  WLAN B

ik

= WPAZ-PSK (BB2aiE) w
% | 83 v
=3H 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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10) Then click Save and Apply in the lower right corner of the page and wait for the
configuration to be applied.

TR
& radiol g;r;ggmncanm 802.11acaxbgn == |;
CiERIAS
(] MAC Hihh Fill EEMEE e E R REE

11) The display interface of successfully creating a hotspot is shown in the figure below
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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 il T -
{ &8 Ttk B fREE

KB @)

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.
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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.
TR
5 adich (;::__’r.t;gé_MACBOZ‘H 802.11acaxbgn == E ;
= f;;;ﬁg'}‘mlﬁﬂi: Master ==
CiElEa
g MAC fith =+l ESEE BEHEERREEE

4) Then click Save in the lower right corner of the page to make the configuration take
effect.

TR
g Generic MACB0211 802 11acaxbgn o ETR
ey BErEE Sas ww |
BiEEs
e MAC bt Fiil (EEREH EEE R EE

T

=1 )

lqi
B!

Jirs
ar

5) Then click the Sean button to scan the surrounding WiFi hotspots.

456



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

FiREEE !
ERRESE. Bh o ARBEEELUERTRSE.
R
e Generic MACBO0Z211 802 11achgn =
== {5i8: ? (7 GHz) | 1B2E: 7 Mbit's =
Bl s
(5] MAC Hahb ES ] ESEn R e R

EH

EIEEE

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.

AR - IR =
e S50 T S BSS (] \
i -58E TSR, S0 & 4F 3F

VRN PEK [CCMP)

A 40 dm i W M

&
3

i 7 dm

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.

IETERLAFIES © “xunlong_orangepl_5G~
WETARE

8) Then the following interface will pop up, click the Save button in the lower right

corner.
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9) Finally, you will return to the main interface of wireless configuration, click Save and
Apply and wait for the configuration to be applied.

FAigEEY | -
MESERE. Bk ool BREEEELSFEEER.
pis gt
. Generic MAC80211 802.11acbgn : e
B radial {8: 7 ( CHz) | B3 7 Mbivs O
5 E=5 ;Sﬂ'fé?fm_‘;_cra pi_5G | #83: Cliert e s P
EEEits
PaEs MAC itk Fill EemEE EHEFE RS
TIEES

| 5= || =i

R

10) After successfully connecting to the WiFi hotspot, the interface is displayed as
shown in the figure below.
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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

HIEETH !
MAIREER. B oot ]

R
Rif

s OpeniiVrt

S RK3528 OPi 5 Pius

poel ARWMvE Processor rev b 2

SFs rockehip/armvi

EHIET Openiirt 22 03.4 r20123-38ccc47687  LuCl openwrt-22.03 branch git-23.093 57104-ce20bda
FERT

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

el s
90% (26 .94 GiE) \
TR = L7 BAE:
i T URL. wi| [ =Fee || oewea B3 opky.-
BT Ll ERa:
vEE 2% X @ L2 ]
x| B \
: | EEST1-100, 7174 ?
Yot B 7.3 ol =i
(.ipk)
_— 4 04 KE i:;‘:,::it provides support to deploy lmited [Pv4 access services to i
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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”
b. 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

luci-app-aci =i SRt T opkg..
P

= L 8
O S
G \
. . FETT 13, 23 o ]
B Rk Foh(pk) R \

luci-app-acl git-21 194 B7E17-F74b06c 414 KiB LuCl account management modulz
luei-1Br-acl-an oit-23 090 61754 -1734d4 1.25 KiB Transiation for luci-app-acl - English o |
luei-i1Bn-acl-zh-cn git-23 090 61754-7f34d4 1.90 kiB

Tranzfation for luci-app-acl - BEEFTE {Chiness Simpifisd)

c. Then the following pop-up window will appear, click "Install"
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d. Then wait for the installation to complete

RGeS

o kg

e. The display after the installation is complete is as follows
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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"

wHe

=#=E

TR TEI=ETHT
luci-app-acl = | #wiA

955 (7 4CB)

H _CEEvEa. | BE= opkg...

FESm 136, 236
mEaERE 7.8 Job (ipk)  HR
luci-app-acl git-21.1%4 £7638-1d6053e 47 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”

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
wHe
ik HR%% (7 4 CE)
FETEEsE e
Pk | ) EEFIE HEsTEa BiE apko
A o " =
® —
]
S EETR B Fh (k) v 3
| luci-apn-ac| ait-21 134 67638 1d605 3 ~42 KB LuCl account management module |

d. Then the following pop-up window will be displayed, click ""Remove"

ERUHE luci-app-ac/

Ak git-21.184 67638-1d6053
Frh: ~3.4 KB

faik
LuCl account management module

SR EROER

|| s% |

e. After the removal is successful, the display interface is as follows
RIS EEE
Bemoving package luci-app-acl from root

A
)

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

=R=E
e CE)
= TEFREHD BE
F cj-app-acl b= i | Ehvless.. || _bfEeEs.. BL= opky..
e 3
EEREE
wEasi T o (Lipk ) i

A EE luci-app-acl B8, (=28
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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

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"

465




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

pLEE=

Samba Version 4.14.7

[en = (]
| Jdocker. g /
Tirg |Clan g

| | Iwan: 2 |

HiE ([CJwand o

-

O SE s EIERAER S, W WIFi LSS RS AT, TR N EFEENS e !

wEeEEw O
O reims |, DILUET S EHEERLE | O s e e,

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

HEHR
BENELENER, 5T ERIEEIDERIEE LWRER,
EH  ®mE- § R OBM AWE A% & B EN  BR VSHR Ak Time-
2. Enter the name of the shared folder E& # 2 RRES RS Time- machine %
] BF =R FRi machine s (GB)
x " ] HE
‘/3‘ Set the shared directory =
mmt /mnt 0777 omiT | fEE |

| | 4. Click "Save and Apply" tg save the configuration

\

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

- b @ SHEE - BE v L s
=EE=T § ~ SR
s 1 B
= ETEEN] Windows S5 WEEEES
AT Interet
B = BIMER
B S ¥ =icomssvsues | sesmasesnmmeesn | SERuES
F— o [ Windaws Eak - (m] x |
Al EFEEA] Windows THAE 2]
ETE, SEHIEE 7 ; = .
R SEERHNE , SESESGE. SEXE-AhE, SERESE
EhEE . ErEsTaem e,
® [ | Irternst Information Services -
1 | Irternst Information Services BIEEET Web i
[ | Microsoft Message Queue (M3MO
[ | Microsoft Print to PDF
' | MultiPoint Connectar
[ | Ras TEEEssE T EAICMAK)
[l | RIP GRS
=]
(|
O e EFs [ 4]
[ | Windows Identity Foundstion 2.5
@[] | Windows PowerShell 2.0
[ | Windows Process Activation Service hud
L

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 mEnTgE = m] b
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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 7 | mmt

&« v ‘_>N’;§>OpenWr‘trmmt
- 5 & BxEH s Foh
A BEAE
& Gt System Volume Information 2020/9/7 18:26 =
wiringOP 2020/11/28 5:12 S
£ WPSHE [ audiowav 2020/8/17 1810 WAV 3% 1,936 KB
= P [ ] openwrt-sunxi-cortexa7-sundi-h2-plu.,  2019/1/9 %14 MESSUM 3% 1 KB
= 5] orangepitc 2020/9/25 17:29  ICASOHEE 1KB
B [ ] usbcamera.apk 2020/11/13 21:55  APK 30 20,451 KB
=8k
5 o
+ T
D Bx
B =m
L EHEES (C)
= temp (\wboxsrd) |
=]
ol =REEE
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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  Accoun Networks,  System A Community  Logout

Create a Network to Get Started

T oA — - = !
WL L ] T | |_ [' Download Knowledge Base Account Networks System APl Community Logout

Your Networks SEARGH

Metworks: 1
Authorized Members: 0 ,f50
Online Members: 0

NETWORKID NAME T DESCRIPTION  SUBNET NODES
8286achedTds3bs | happy_metcalfe 172.27.0.0/1 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

BaSECS Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

Description

Access Control

PRIVATE PUBLIC @

Nodes must be autherized to
become members
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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

Easy Advanced

10.147.17” 10.147.18" 10.147.19°

172292

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

473



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

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 OK

MIPI LCD Touch OK OK

MIPI LCD backlight OK OK
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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)

Pay attention to RTL8852BE, please do not buy the module shown in the figure
below, there will be problems after testing.

Realtek module: RTLB852BE

o

.
AW-XBS47NF REV01 "

g

WF MAC: 141333063EUX
CT#: GPJPOIMATSSAJ

HP PIN: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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UUU g e o ™

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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5 P
Q, Search apps
B % a @ -
Calculator Calendar Camera Clock, Contacts Explorer
O - o ® Q E
Files Gallery Lightning Music Search Settings
@® » B
Sound Recorder Video WiringGP
2) Then select Network & internet
Settings
Q, Search settings
= Network & internet
* WiF, hotspot L
Ga Connected devices
Bluetooth, pairkng
3) Then select Internet
Network & internet
Intesnes
4) Then turn on the Wi-Fi switch
Internet
Wit-Fi (’

5) After turning on Wi-Fi, if everything is normal, you can scan to nearby Wi-Fi hotspots
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Internet

Wi o)
. n o)
v &
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

A e gel reubnr

q W e r t ¥ u i (o] p €3
a 5 d f g h i k | @

2o z X c v b n m ! ¥ +

3 i

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

8) The display after successful Wi-Fi connection is shown in the figure below:
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Internet

wer @

& Muniong_orangepi_50

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

g P
Q, Search apps
Calculator Calendar Camera Clock, Contacts Explorer
Files Gallery Lightning Music Search Settings
@ » ﬂ
Sound Recorder Video WiringQP

3) Then select Network & internet

Settings

Q, Search settings

Network & internet
Wi<Fi, hotspot *

‘))

Ga Connected devices

Bluetooth, pairkng

4) Then select Hotspot & tethering

481



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

Network & internet

., Internet
Networks available

4 Airplane mode o )

> Ethernet

@® Hotspot & tethering

Hotspot on

5) Then select Wi-Fi hotspot

Hotspot & tethering

Use hotspat and tethering to provide internet to other devices through your mobile data connection. Apps can also create a iolspot to share content with nearby devices

Wi-Fi hotspot

Mot shanng 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 (’

Hotspot name
AndroidAP_ 6953

Security

WPAZ-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 1M

TA B «)

v/ xunlong_orangepi_5G 8 ()

i
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 e
T4 5 . @
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

g P
Q, Search apps
B % a @ -
Calculator Calendar Camera Clock, Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringQF

2) Then select Connected devices

Settings
Q  Search settings

MNetwork & internet
Wi-Fi, hotspot

9)

Connected devi
o nected devices
EBluetooth, pairing L3

3) Then click Pair new device to turn on Bluetooth and start scanning the surrounding
Bluetooth devices

Connected devices

Other devices

W USB

Charging this device

Pair new device
= .. 3
Blugtooth will turm on 1o pair

4) The searched Bluetooth devices will be displayed under Available devices
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Pair new device

Device name
k3588

Available devices

. test L

®

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 painng code

972414

D Allow access to your contacts and call history

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 3157

5 F BRI
972414

RFHEENERRINEZICE

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

UsB

Charging this device
+  Pair new device

Previously connected devices

. test =

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.

Accept incoming file?

From
test

Filename

Screenshot_20220914_140609_com.android.settings.jpg

Size

170 kB

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

# Home B Levellp Es Multi [#) Editor B NewFolder B2 Back

@‘ Screenshot_20220914_140609_com.android.settings_102838.jpg
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10. 8. 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

»

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

IGO0 N

Q, Search apps

Caleulator Calendar

O P (] ) ®

Files Gallery Hedmiln Lightning Music RKLagsTeol
L i = E59
a B w =
Search Settings Sound Recorder WVideo i

4) 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]c Pi

'B. Qo

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

B  comers

- Video
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Click the position shown in the figure below to enter the camera setting interface

B comen

W Video

The setting interface of the camera is as follows:

Restore Default Sertings

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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Caleulator

Files

Q

Search

Q, Search apps

] ] L&

Calendar Camera Clock Contacts Explorer
Gallery Hdmiln Lightning Music RELogsTeol
E W : - .

Settings Sound Recorder 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

GPIO_TEST

UART_TEST
IZC_TEST
SPLTEST

PWIL_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.

14 5 6

wiringOP

soAz2 [
scez [

P14 ]

Eriot_as [
BRI _A7 [

GPIoY B0 [

sPi0_Txo []
lsPi0_rx0 [

sPi0_cLk (]

Erio1 o7 [
Brioaan [

Grioa_cz [

Erioa sz [7] [7] erioaas

GPIO READALL

[] erio1_a1
[ epior_an

[] cPioa_ar

[] ePio3_Bs

[] cPioa B

[ crio1_a2
[ srio_cso

[] sPio_cs1

] erio1_a3

494



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

4) Then click the GPIO READALL button, the output information is as shown in the

figure below:

1176 @

wiringOP

soa2 []

scLz [
w4 ] [ eeion_an
] erio1_ao
crio1 a4 [ [ crioaoar
GPIo1_A7 []
ariot B0 [] [] crioa_ss
[ Grica_ss
spio.Txe [

seirxo ] [ crion_az

sPiocik [ [ smo_cso
[ sPin_cst

crio1.87 [] [] 6P se

ePior_o7 []

erioa_ae [] [ crioras

Griozc2 []

GPi03_az [] [ crio3_as

B0 0

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
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soa2 []

scL.2 [
Pwmia [] [] Grio1_al
[T] Grio1_A0

GPIO1_A4 [] erio3_a1

Grio1_a7 [}

grio1Beo [ ] [] Grioa_Bs
[] crI03_BE

sPi0_TxD [ ]

sPIo_RxD [ ] [ GPio1_A2

spiocLk [ ] [ ] 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

1225 &

wiringOP

GPIO READALL
soaz [
seez [
pamia [ [ criot a1
] GPIo1_AO
GPIOT_A4 ] crioz_At
GRI0T A7 []
GrPio1_eo [ [J Grio3Bs
[ sPi03. 86
spo_Txo [
spinRxn [ [ Grio1 Az
spin_clk [ [ spiocso
] spio_cs1
crion 87 [ [] erio1_Be

epic_p? []

crpz_ac [ [ erio1.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 []

sCL.2 ||
Pwnmi14 [] [] GPIOT_AT
[] GRIOT1_AD

]

cPio1_a4 ]| ] Grio3_a1

erPI01_Aa7 [}

grio1Bo [ ] [ ] Grio3_Bs
[] sPi03_BE

splo_TxD [ ]

spio_.rxp [] [] Grio1_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

134 5 @

wiringOP

GPIO READALL
soaz [
scL2 [
rev1a [ [ srior.an
[ crion a0
epio1ag [ [ epioaan
Grio1_A7 []
G gn ] [] ceoa_es
[[] zei0a_se
spio_Txn []
spio_Rxp [ [ soio1.a2
spiccLk [] [ srio_cso
[ srincs1
ceint_B7 [] [ criot_Bs
ePiorD7 [
ePiogao [] [ srior 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

- = ] @ L&

Calculator Calendar Camera Clock Contacts Explorer
Q ®
£
Files Gallery Hdmiln Lightning Music RELogsTool
e = ] [4=4
E ¢ D' r_.q‘
et | E:E
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

UART_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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wiringOP

# 115200 oPEN

I

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
UART3

== a7 H .i-,;;i
I3
; it

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

wiringOP

hnead S

8) If everything is normal, the received string will be displayed in the receiving box

155 5 &

wiringOP

/dev/ttyS3 + 115200 = ©OPEN 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

BHE ERE ERmE Fid GRIDAE | S1MmE | FEE | GRIOSFE GRID LT ERNE ERE EHE
3 2 E
CANG_RK_1A0 FWM M0 {id0010] T2C2 SOA 1D GPIO0 €D 16 ] £
CANG_TX_HU PO M0 0 oal 1262 SCL 0 G100 b7 15 ] GHD
LARTL BTSN M1 1200 SCL M2 W14 M2 [febiDG2i] | Geaod De 62 ] 18 | GPOLAL | LARTE TXML | G2 Scl e SPiA_IDST W2
GHD 10 110 | GPOLAD | UARTE B M1 | 1362 SDA M4 SPA_MISD M2
GFI01 A4 36 87 GFIOZ.A1 SPM_MOS M1 PWMLL IR MO [febeD030)
GPIG1 AT ) GHD__|
GPI01 B0 40 32 GRI03.B5 | UARTETAML | CANLEX MO | PWMIZ MO (febinoon]
33 GAI0IBE | UARTARKML | CANLTXMO | P13 WO [febiDo10]
UARTA X A2 SPI0_ MO 2 GRO1 6 4z GND
P10 MISO_M2 GPIO1 B 41 1 34 GPIOL AZ | UARTE RISN ML | (2G4 SOA M3 1A CLK M2 FivIal M2 (ralEo00el
UARTA T A2 5P CLK 2 GHO1 B 41 3 Iy a4 GAID1BA | SID C80 M2 | LATT R M2
GND -] 26 an GO B EPI0_CE1 M2 UARTT T M2
PVMLIE M2 (febfo010) LMART1_RX_MA1 1207504 M3 GFIO1E 47 7 A6 GRIo1 Bs | ECS_ECL_M3 UARTI_TX_M1
UARTL CTSN_ML 1203 504 ME GRID]LD 1 GHD__|
PRATD WD Uinbe020] SPIA WD M GO 96 35 GRIDL A3 | UARTE CTSNM MI | [CL SCLM3 P14 050 M2 PIML M2 (FIEO010]
PWMIA WD TfebdDo20] | GPIes 114 GHD
SPM_CLK ML UARTE TX_hat GPIOT 90 101 | GRIO3 AS | UARTH CTSN ML
GRIOE €1 113 100 | GPIO3 A4 | UARTE RTSW M1 | 5P CSIL M1
) I [0 GPIOZ AT | UIARTE 8% M1 SPUA_CED b1

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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e

l'.| |I I|il | | | —

3) Then click the wiringOP icon to open the wiringOP APP

Q, Search apps

CH = E @

Calculator Calendar Camera Clock
Files Gallery Hdmiln Lightning
f—\ = I\‘

R @ »
Search Settings Sound Recorder Video

Contacts

Music

=
wiringOpP

Explorer

-

RELogsTool

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
UART_TEST

12C_TEST

PWM_TEST

5) Then click the OPEN button to initialize the SPI

zz8 0
wiringOP
e de 1 | Spead 2000000
atal0): OX9f dat 0x09
21 009 dataizl; Ox09
TRANSFER
t.if | Open Success, channel; 0, port: 0, speed:-2000000
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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/spideva. ¥ SP|Channel: 4 SP|Port SP| Speed: 2000005}
OPEN

datal0]; '::..t.:s-jl,: 0x09

datal2]: 0x09 datal3]: 0x09

TRANSFER

SPI Open Success, channel: 4, port: 1, speed:2000000

7) Finally, the APP will display the read ID information

28 0 @
wiringOP
Pl Speed: 2000000
OFEN
afol: Ox9f 0x09
(2] O0%09 distal 0x09

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 (MFT - MFO)

Winbond Serial Flash EFh

Device ID (ID7 - IDD) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25Q64FV (SFI) 16h 4017h
W250Q64FV (QFI) 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

- ] @ B

Caleulator Calendar Camera Clock Contacts Explorer
Files Gallery Hdmiln Lightning Music RELogsTool
Q E @ »

B i
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
e
GFID_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

Period 50000 1

ON
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5) When the drop-down option menu selects pwmchip2, the corresponding base address

of PWM10 is febe0020 on the right

303 5 &

wiringOP

Period 50000,

32 Duty

6) When the drop-down option menu selects pwmchip4, the corresponding base address

of PWM14 is febe0020 on the right

a8 &

wiringOP

| e R lPeriod 50000

7) Take the test of PWMI10 as an example, we need to select pwmchip2

303 5 &

wiringOP

Period 50000,

12 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

307 5 @

wiringOP

Period 50000

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 “ [
wiringOP

Period 50000

OFF

10) Then use an oscilloscope to measure the 31st pin in the 40pin of the development

board, and you can see the following waveform

Halizs

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:

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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(=]
IS

J snEst

= HDMISRRE -'
® 3 | e
& CECiEfz . :

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

RK358385_Android_Source_Code

B Anfiid 12t miseam 22

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 12§ cd rockdev/Image-rk3588s_s
test@test:~/Android_12/rockdev/Image-rk3588s 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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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.1 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

vl.4 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 | 1. Add the picture of eMMC module
2. Correct the picture of the cooling fan interface
3. Add a method to check the temperature of nvme ssd

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
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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 avl 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
* 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
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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

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
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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
OrangepiSplus_1.0.6_debian_bookworm_desktop xfce linux5.10.110

* initial version
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