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1. Basic features of Orange Pi 5B

1.1. Whatis Orange Pi 5B

Orange Pi 5B adopts Rockchip RK3588S 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, with
4GB/8GB/16GB (LPDDR4/4x) memory and 32GB/64GB/128GB/256GB onboard
eMMC , with up to 8K display processing capability.

Orange Pi 5B introduces quite a lot of interfaces, including HDMI output, Type-C,
WIFI6, Bluetooth, Gigabit Ethernet port, USB2.0, USB3.0 interface and 26pin 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 5B supports Orange Pi OS, the official operating system developed by
Orange Pi. At the same time, it supports Android 12.1, Debianl1, Ubuntu20.04 and
Ubuntu22.04 and other operating systems.

1.2. Purpose of Orange Pi 5B

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, because the Orange Pi 5B development
board can install Linux systems such as Debian and Ubuntu, as well as systems such
as Android, which means that we can implement it within the scope of the
development board hardware and software support. Various functions.

WWW.orangepi.org 1 www.xunlong.tv
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1. 3. Hardware features of Orange Pi 5B

Introduction to hardware features

CPU

* Rockchip RK3588S (8nm LP process)

* 8-core 64-bit processor

* 4-core Cortex-A76 and 4-core Cortex-AS55 core architecture
* The main frequency of the large core is up to 2.4GHz, and

the main frequency of the small core is up to 1.8GHz

GPU

* Integrated ARM Mali-G610
* OpenGL ES1.1/2.0/3.2, OpenCL 2.2 and Vulkan 1.2

NPU

* Built-in Al accelerator NPU with a computing power of up
to 6 Tops
* Support INT4/INT8/INT16 mixed operation

video output

*« HDMI 2.1, up to 8K @60Hz
* DP1.4 (DisplayPort)
» 2 * MIPI D-PHY TX 4Lane

Memory 4GB/8GB/16GB (LPDDR4/4x)
* 1 * MIPI CSI 4Lane
Camera
2 * MIPI D-PHY RX 4Lane
PMU RK806-1
* MicroSD (TF) Card Slot
onboard storage
* 32/64/128/256 GB eMMC

ethernet 10/100/1000Mbps ethernet (YT8531C )
WIFI+BT Onboard WI-FI6+BT 5.0 module (AP6275P), supports BLE
* 3.5mm headphone jack audio in/out
audio * Onboard MIC input

* HDMI output

USB interface

1 * USB3.0 interface

2 * USB2.0 interface (one of which is shared with Type-C
interface)

1 * USB3.0 Type-C port

26pin extension header

Used to expand UART, PWM, 12C, SPI, CAN and GPIO

WWW.orangepi.org

2 www.xunlong.tv
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interfaces

Debug serial port 3pin debugging serial port

LED Power light and status light
button 1 * MaskROM key, 1 * RECOVERY, 1 * switch key
Power supply Type-C interface power supply SV/4A;
Operating systems such as Orange Pi OS (Droid),
Supported OS ) .
Android12.1, Debianl1, Ubuntu20.04 and Ubuntu22.04
Introduction of Appearance Specifications
Product Size 100mm*62mm
weight 46¢g

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

www.orangepi.org 3 www.xunlong.tv
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1.4. Top view and bottom view of Orange Pi 5B

Top view:

Bottom view:

WWWw.orangepi.org 4 www.xunlong.tv
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1.5. Interface details of Orange Pi 5B

Rockchip RK35885/2.4GHz
( 64 bit ARM®Quad Core CortexA76+Quad Core CortexA55 )

Debug TTL UART

26 Pin headers
| LED light

MicroSD Card Slot —{— : . i [ =__ Wi-Fi6+BT5.0
2 - 5 i ._;,57 USB3.0(Above)/
2GB/4GB/BGE/16GB [\ 12 ; : S Us2o8sion
LPDDR4/LPDDR4X g &

32GB EMMC Flash
Ethernet Chip(YT8531C)

2GB/4GB/8GB/16GB
LPDDR4/LPDDR4X

PMU( RK806-1)
MaskROM Key

#—————— Gigabit Ethernet

Onloff key Cameral

== |SB2.0
(shared with Type-C)

MIC —§

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

WiFi antenna Audio In/Out HDMI QUT LCD1 Camera3

USB3.0 Type-C

WiFi antenna

WWWw.orangepi.org 6 www.xunlong.tv
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: : CODEC ( ES&388) LCD2

—— Camera2

RTC

) e C/\NZ_RX_WT Ly UART4_RX_MO
ppg UARTE_TX_MO g
0% UARTS_TX_MO ZSPi4_MOSI_M0 LT

if: PowerKey3 |[WENATER . BETHBEEAREGER.

The diameter of the four positioning holes is 3.0mm.

WWWw.orangepi.org 7 www.xunlong.tv
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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

8GB (32GB or above is recommended)

Samisk A &

Samisk
Ultra

1668 M
@ Al % I

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

5

3) Display with HDMI interface

1o il

4) HDMI to HDMI cable, used to connect the development board to an HDMI monitor

or TV for display

www.orangepi.org

www.xunlong.tv
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Note, if you want to connect a 4K or 8K display, please make sure that the
HDMI cable supports 4K or 8K video output.

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 storage devices or USB devices such as

mouse and keyboard

1\

\A

7) 10.1-inch MIPI screen, used to display the system interface of the development board

WWW.orangepi.org 9 www.xunlong.tv
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el

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

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

This interface has no power supply function
Type-C Power port

-~

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

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

WWWw.orangepi.org 10 www.xunlong.tv
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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

range Pi

Smart sleep

Simple and stylish l

10) USB camera

WEBCAM Q == HDFULL

11) 5V cooling fan. As shown in the figure below, the 5V and GND pins on the 26pin
interface of the development board can be connected to the cooling fan. The spacing
between the 26pin headers is 2.54mm. The power interface of the cooling fan can be

purchased from Taobao according to this specification.

Note that the 5V pin on the 26pin pin header can be used directly after the
development board is plugged into the power supply of the Type-C interface. No
other settings are required. In addition, the output voltage of the SV pin on the
26pin pin header cannot be adjusted and turned off by software. (no PWM

function).

WWW.orangepi.org 11 www.xunlong.tv
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12) 100M or 1000M network cable, used to connect the development board to the

Internet

13) Data cable of Type-C interface, used for burning image, using ADB and other

functions

14) OV13850 camera with 13 million MIPI interface

15) OV13855 camera with 13 million MIPI interface

WWWw.orangepi.org 12 www.xunlong.tv
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16) Matching shell (pictures and assembly methods to be added)

17) 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

18) 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 Chinese version is:

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

support/Orange-pi-5.html

2) The website for downloading the English version is:

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

-support/Orange-pi-5.html

3) The information mainly includes

WWWw.orangepi.org 13 www.xunlong.tv
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Android source code: Save on Google Drive
Linux source code: saved on Github

User Manual and Schematic: Save on Google Drive

/e o o p

Official tools: It mainly includes the software that needs to be used in the
process of using the development board
Android image: Save on Google Drive
Ubuntu image: Save on Google Drive

g. Debian image: Save on Google Drive

2.3. How to burn Linux image to TF card

2.3.1. 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 or Ubuntu downloaded from the Orange Pi data

download page.

2.3.1.1. 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 more than 2GB

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

WWW.orangepi.org 14 www.xunlong.tv
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download the installation package of balenaEtcher. You can also select the Portable
version of the balenaEtcher software through the drop-down box. The Portable version

does not need to be installed, and it can be used by double-clicking to open it

An open source projectby (gl balena | More products

." balenaEicher Changelog  EtcherPro

Flash. Flawless.

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

¥

Flash!

1 Etcher for Windows (x86[x64) (Portablelff

Etcher for macOS.

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

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

Etcher £ X

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

When opening balenaEtcher, if the following error is prompted:

WWWw.orangepi.org 15 www.xunlong.tv
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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
'4__ Run as administrator I

7) 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

Etcher = X

&9 balenaEicher

2

I Flash from file

& Flast from URL

I§ Cloe drive

8) 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
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image is being burned into the TF card

© Etcher — 48% Flashing... B *

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Flashing...

9) 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

© Etcher — 26% Validating... £ *

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

? balena-rpiplay

Validating... g y Pi into an Airp ver using RPiPlay to enable s

Get started

10) After successful burning, the display interface of balenaEtcher is shown in the figure
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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. up

* Etcher £ *

&9 balenaEicher

Flash Complete!

i

1

We hope you enjoyed
using Etcher!

Share on Twitter :I

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

]

MosEideeia " =

FT
‘m:‘; -
= |

4) Then download Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool Release v2.96.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 data download page of Orange Pi, first select the official tool, and then

enter the following folder

rE Android image burning mm-m and driver

B Linuximage burning tool-Win32Diskimager

b. Then download all the files below

B MiniLoader

RKDevTool Release v2.96.zip 28

§ DriverAssitant v5.12.zip &%

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

6) 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 : Er=L: m Kb
ADBDriver 2022/12/1 15:07 i
bin 2022/12/1 15:07 i
Driver 2022/12/1 15:07 itz
&z] config 2014/6/3 15:38 = gini= KB
i Diecsln kel 2022/2/28 14:11 R 491 KB
= eadne 2018/1/31 17:44 peneas KB
u revison 2022/2/28 14:14 g oy 1 B

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe @

T,

HEE

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

WWW.orangepi.org 20 www.xunlong.tv


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

- of

% range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

=t
bin
Language
| ] config.cfg

%+ RKDevTool
5] AT AT V10

config

revision

EMHR

2022/12/1 15:07
2022/12/1 15:07
2022/3/23 &1

2021/11/30 11:04

2022/5/27 9:09
2022/5/27 9:06
2021/8/27 10:28

= i
i

g

CFG 30 7 KB
EEEE 2 KB
o = 3 KB
RIFETER 1,212 KB
Foxit PDF Reade.., 450 KB

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

the development board through the Type-C cable at this time, the lower left corner will

prompt "No device found"

|tz |

BEARE | |

oy BUHEITATE v2.96

THESR FEEN SHEth

[

¢ | O] 7k | Hht | &=

C

2 |7 | 0x00000000 | Parameter |
3 || | 0x00000000 | Ubeot

4 |0 | 0x00000000 | trust
[ [ | | 000000000 | Mise |
e || [ 000000000 | Reseures |
lr || Kernel

s || Baot
o || | ikmcovery |
o | [ 000000000 | System
u | | 0=00000000 | Backup
Loader: [wi |

[laghiEits
| BT KBV |

10) 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

o

k.
B e
S e

BOOS 600
e 8

b. Make sure the development board is not connected to the power supply
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c. Also need to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

2.8
SE) oo

d. Then press and hold the MaskROM bu‘-cton on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:

MaskROM button

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

and power on

This interface has no power supply function

Type-C Power port

f. 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"

WWWw.orangepi.org 22 www.xunlong.tv


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

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

., BUEFTETE w29 = x

THER HEEE SETE

¢ Of7pid [ = (w@ .|
T emnnne0n0 [T eader

EliE | Dx00000000 | Parameter |

Bl | 0x0000000 | Ubset |

[« T | Dxtonoonnn | trust

55 | T | Dx00000000 | Mise

e T | 0x00000000 | Resource |

i e

Elln Boot

s [T Bt

(10 | T | Dx00000000 | Systen |

i | 0x00000000 | Backup

i [ || | [ & |

Clgmits

- [ &8 -/ uaskroME % | i miston 7

g. Then place the mouse cursor in the area below

 BTHETETR v2.96 _ ¥
TS AEEE SE
l |
# | O | 17tk it EE FaiE =)
O momomooe | mesde
2 || | 0x00000000 | Parsmeter |
2] O 000000000 Ubsot
4 || 000000000 .|  trust
s || {0<00000000 | Mise
s |IT 0x00000000 | Resource
¢ || 10200000000 ] iEemnel
e || 0000000 1 Bewts ]
ES| | 0=00000000 | Recovery | ] [
j10 [T | | 0x00000000 | System | - |
e | 0x00000000 | Backnp | [ = \
- — _ — Place the mouse cursor in this area
i CowE | mm || #BEsEs | #E
Clagslisionts
| &ﬂ‘]‘__4\MASKROM&L_§ ;_1—1—1—1 :MASERIM v

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

below will pop up
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|\ ESEFETE 29 = X
THER AEEE SRR

|

# | O [t (& @mE .|

2 [T [0z00000000 | Eerameter |

3 || | 000000000 | Ubeot | il

4+ | 000000000 trust

5 || | 0x00000000 | Mise | Bﬁ

s || | 0:00000000 | Resowse | e

7 |7 | 000000000 |  Kernel | =

s || {-0=00000000 | Eook | T

s || | 0:00000000 | Recovery |

(10 || Ox00000000 | Systan | SAEE

u |7 | 0x00000000 | Backwp | SrEE

Todet [wr [ e | [ wssEe || &=

CIsghlsits

| KBl 4~MASKROML % S H]

i.  Then select the import configuration option

oy BUREFTETE v2.96 - X
THIRE HEEN SETE
| I
|_*_1MT_+TE—H&£_|%§_|.&1§_.—I_~-_I_
2T {0=00000000 | Favemefer |
Tl | DxO000000 | Uboot
4 | | (00000000 | trust
ol | ] | 0x00000000 | Misc |
s | {E00000000. | cResemied)
| T | 000000000 | Fernel
ER {0s00000000 ). Boot |
LT | G:00000000 | Recovery |
o | T [0=00000000 | System
1 | 0x00000000 | Backup
Loader: | T |t [ BEH
[lagsEnts
| KB~ MMASKROMBL £ [T

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

- X
N IR %
1 » HEElE » £E » orangepi » Miniloader-BRLinudRE A SEREINERR v | B £ T MiniLoader-E22Linux...
|av RS E- m @
=" " BHESR #m o
| rk3588 linux_emme.cfy 2023/2/7 16:03 CFG it 2kB
2023/2/7 16:19 CFG i 2KB
v
ke <| |Configrilercig) v
N
L T RABH a o I
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k. Then click OK

Sa = b4
THER AEEF SHTE
| I
[+ (Of#m [ (&=  |®we .|
Ird
2z [V & | 000000000 | limsc | C:\UsersbAdnimistrator\Deskteph... | |
RKDevTool x
o S MBS,
Lader vert e | WFT || M || BEsEx || =%
T
| B "MASKROMBL % T |
. Then click the position shown in the figure below
L ESHTTETE 2.9 = X
THER AEEF SHTE
| I
E_\'E_Iﬁﬁ | st | &= | Bz [
v
2z [V & | 0x00000000 | limse | C:\UzersbAdninistratoriDesktoph... |
Lader vert e | WFT || M || BEsEx || =%
T
| B "MASKROMBL % T |

m. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open
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—
| 1
A HF bS
1 » UERE » =@ » orangepi » Miniloader-BRLnudES&A SERENSE (4] 2 MiniLoader-£22Linux...
|a v R = @ @
—— “ E=m " BHE =8 o
P30S 2023/2/7 15:26 BIN 3z 439 KB
] k3588 linux_emme.cfg 2023/2/7 16:02 CFG i 2 KB
|7 rk3588 linux_tfeard.cfg 2023/2/7 16:03 CFG Xft 2KB
SZHEEN): | MiniLoaderAlbin ~| [AFiecs v
| m
T ‘ BBl A MASKROMVE % TT=T=T=T MGSKRON u|| | [
n. Then click the position shown in the figure below
L, ESHFETE v2.96 e %
THER AEEN BEWE
| |
|_§_3E|_T_+Ti€_ T = TR - T OO
Ird
z r'/- il | 0x00000000 | Tirm | C:\UsershAdninistratoriDesktoph. .. s
Loader Ver1ob | T || i | | BESERE || A
CIEgsEs:
| KA MASKROMBE % EES ¥
o. Then select the path of the linux image you want to burn, and then click Open
& =18 v2g = x|
» FIFF X
4 s #EE > SH o orangepi o £ T orangepi REE
E=t=l g FriEieE =~ M @
—— ~ s " EHAH = e
s MiniLoader-EERLinux @7 ZERERIER 2023/2/7 16:25 it
B R | 2] Grangepi5h_1.0.0_ubunty focal_server_linux5.10.110| 2023/2/7 16:23 £ 2,568,192...
= B85
3
b B%
W =" v
SHEEN): [Orangepish_1.0.0_uburtu focal server linws.10.110 o] [areeen v

M ACBL - A-MASKROM i % T ST

V'\|

I

p. Then please check the option to force writing by address
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.\ BUEFTETE w29

THER HEEE SETE

# | O] =ik it | £
EiE | 300000000 | limux

Loader Ver:1.0b | | i

| B [ ]

| C:\UsershiAdninistratoriDesktoph. .. | H

pEARE | | mE |

| A Bl A MASKROMBE %

[11-11 MasEmOM

q. Click the execute button again to start burning the linux image to the tf card of

the development board

.\ BUEFTETE w29

THER ASEN BEE

O | it | &%

Ki

|N

¥ = | 300000000 | limux

| i
MEgHHENS:

Loader Ver:1.0b

| B [ ]

| C:\UsershiAdninistratoriDesktoph. .. | H

pEARE | | mE |

| A Bl A MASKROMBE %

[11-11 MasEmOM

r. The display log after burning the linux image is shown in the figure below

www.orangepi.org

27

www.xunlong.tv



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

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

\ BUEFTETE v2.9% = x

THER ASEM SEE ﬁg?ﬁgﬁ

e idMazkronFFR
EfMaskr oI
Mgt 5 g

Mt &R
kR
et H AR
Pl ashInfo TFAE
FHIFlashInfaftiTh
HEFIET

S FIIERT
T#IEF i
T#IIERT

F o Mackr ondF I
HifMaskronfiTh
M %E 5

Il
[[FigtiamieEED
Fg T #h0rangepiBb_1. 0. 0_ubuntu_focal server linwxE. 10.110.

Loader Ver:1.0b i EEAESR e EFE T4 OrangepiSh_i. 0 0_ubuntu_focal _server_linmxs. 10.110
iSRS TH#/H

AT KB B ¥

L O | izt e~ =S - R
| J'Z GODIOONO  Lowdar € WmersbdninistrateriDasktoph..
v

B 000000000 limx | C:\UsersiAdninistratoriDesktop'. ..

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

automatically.

2.3.1.3. 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 address

1S:

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

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

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

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

Card information

Type SDHC S-J
Capadity 14,84 GB

Formatting options

(®) Quick format
(O Overwrite format
CHS format size adjustment

Volume label

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

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

SD Card Formatter

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

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

e. After formatting the TF card, the information shown in the figure below will pop
up, click OK

SD Card Formatter X

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Veolume label:

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

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

c) Finally click "Write" to start burning
) Win32 REeTE - 1.0 - O x

20 iRE
| | [Fal -

i r
% | EE =

Select the image file Select the TF card

O mizmEsEaE
FEHE
Start buIing image
B 15H1 5 (R B

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

2.3.2.  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 or Ubuntu downloaded from the Orange Pi data
download page, and the Ubuntu PC refers to the personal computer with the

Ubuntu system installed.

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

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

4) After entering the balenaEtcher download page, please select the Linux version of the

software from the drop-down box to download

Flash. Flawless.

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

&

Select image

Etcher for Windows (x86(x64) (Portable)

Etcher for macOs

I Etcher for Linux x64 (64-bit) (Applimage) I

5) 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

The decompression command for the compressed package ending in 7z is as follows
test@test:~$ 7z x orangepiSb_1.0.0_debian_bullseye_desktop_xfce_ linux5.10.110.7z
test@test:~$ Is orangepiSb_1.0.0_debian_bullseye_desktop_xfce linux5.10.110.*
orangepiSb 1.0.0 debian bullseye desktop xfce linux5.10.110.7z

orangepiSb 1.0.0 debian bullseye desktop xfce linux5.10.110.sha #checksum and
file
orangepiSb 1.0.0 debian bullseye desktop xfce linux5.10.110.img  #image file

6) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate whether the checksum is correct. If the prompt is successful, it means that the
downloaded image is correct, and you can safely burn it to the 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
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test@test:~$ sha256sum -c *.sha
orangepiSb 1.0.0 debian bullseye desktop xfce linux5.10.110.img: OK

7) Then double-click balenaEtcher-1.5.109-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

&9 balenaEicher

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

Etcher — *

&9 balenaEicher

E Flash from file

& Flast from URL

IB Clo e drive
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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 = 50% Flashing...

&

' balenaEtcher

©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 during the burning process. As
shown in the figure below, a green progress bar indicates that the image has been burnt,
and balenaEtcher is verifying the burnt image

Etcher — 28% Validating...

@9 balenakicher

©O — A

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

12) After successful burning, the display interface of balenaEtcher is shown in the 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. up
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Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena

2.4. How to burn Android image to TF card

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

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use 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 ensure that the version of the SDDiskTool tool is the latest
v1.72

4) Then download the Android image from Orange Pi's download page. After opening
the download link of the Android image, you can see the following two types of Android
images. The difference between them is:

a. The image without lcd is specially used for HDMI display, if you don’t use LCD

screen, please download the image without lcd
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OrangePiSE RK35885 Android12 lcd v1.0.0tar.gz

OrangePiSE RK35885 Android12 v1.0.0.tar.gz

b. If you want to use LCD screen, please choose image with led

CrangePi5B_RK35885 _Android12 lcd v1.0.0.tar.gz

COrangePi5B RK35885 Android12 v1.0.0tar.gz

c. The image with box is the image of TV box type

OrangePi5B_RK35885_Android12_v1.0.0.targz

OrangePi5B_RK35885_Android12_lcd_v1.0.0.targz

OrangePi5B_RK35885_Android12-box_v1.0.0.tar.gz

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

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

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

decompressed folder and open it

| Language 20227975 15:04 =
1| config 2020/3/18 17227 EEBRS 7 KB
|| revision 2021/4/21 18:01 AT 1 KB
| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1 KB
@, SD_Firmware_Tool 202174721 17:57 TR 698 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 32{F 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 be sure
to confirm 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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fh BEEREEREETE V172 %
B s SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B [ilA Lk
EitFE FCEATIE A spszh
B EHRE Otz
| | [ EmEE
FEIE AR Den 2R (AT
| | [EEes
OOODEEOODECOEEOEEE ~ sseeee
WERE

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

B R E SDBooL:2.12
Generic MassStorageClass USE Device  29.7G v

S A
R PCEATIE, Msngzh
S AEREEN SD Firmware Tool X | Ops
| [ mE
0 PRERERIT.

BB &R enodTiR (5

[ | ] [
#=
| || ” ” H ” ” [ | S \|[—| Fgéﬁwg
TR LA P

9) Then start writing the Android image to the TF card
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
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i BrESEAREETE vT72 w
Bt EEREINEEIR T SDBoot:2.12
Generic MassStorageClass USE Device  29.7G “~
B REThEAER,
Bl FCEATIA,
B nEREE L&
| (=]
IS D em o (R]3E)
| | TEFED ema
DEEOEOEEEOEM O EOEEEO § | eeee ||

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

i ECEAETRRETE
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B AT
SD_Firmware_Tool *
Bl HR Msnizh
B EEHEREN o —_— O
istratorDesk ' @ SRR
S5 1 Den ol
EOOECOOOEEREOOOMED [ e
FH5 AGPT... i=lins

2.5. How to burn Orange Pi OS (Droid) image to TF card

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

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

brands
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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 ensure 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 download page

Opios-droid-aarchb64-opisb-23.04-inux5.10.110.targz

5) 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

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

decompressed folder and open it

Language 2022/9/5 15:04 =
£ | config 2020/3/18 1727 EEzE 2 KB
|| revision 2021/4/21 18:01 T | 1 KB
| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1 KB
ITI"L, 5D _Firmware_Tool 202174721 17:57 RIFRER 698 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 3% 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 be sure
to confirm 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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i BHEETHREATE v1.72 *

SDBoot:2.12

B LRI [VIsngzh
B REHEE izg
| | | mmEms
BB RAED en TR (ATIE)
| | HfEDemn
HIEEPOTEEEEEEEEEEEEE [ e
r=lisey

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—i5 AR E SDBoot:2.12
Generic MassStorageClass USB Device  29.7G >
B kFhaiE
ElFHE FCBATIE SDEEN
=T BERHRER SD_Firmware_Tool x s

IEAEEl
P U
B A Nenod1R (5

:I EFEDemo

|_||_||_||_||_||—}Ir || S | A | | S | | O | N | S | | A | | ||[—| ﬁ;!ﬁﬁ']ﬁ
Tt AL .

9) Then start to write the Orange Pi OS (Droid) image to the TF card
a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Orange Pi OS (Droid) image in the "Select to
upgrade firmware" column
c. Finally, click the "Start Create" button to start burning the Orange Pi OS (Droid)
image to the TF card
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i BETHAERRATE v1.72 X
B—iF RFEEER IR SDBoot:2.12
Generic MassStorageClass USB Device 29.7G et
FEb IEThEE R,
Bk FCEATISE
B EEHTEN L
| [=]
FEINLE IEAED emoFAR (%)
| | HFEDema
UERNNNERNANENE NN T

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

Il':l'ti e TR
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B AT
SD_Firmware_Tool *
Bl HR Msnizh
B EEHEREN o —_— O
istratorDesk ' E SRR
S5 1 Den ol
EOOECOOOEEREOOOMED [ e
FH5 AGPT... i=lins

2.6. How to burn Linux image into eMMC

2. 6. 1. How to use RKDevTool to burn Linux image to 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 or Ubuntu downloaded from the Orange Pi data

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

\A
2) Then download Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool_Release v2.96.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 data download page of Orange Pi, first select the official tool, and then

enter the following folder
B Android image burning tool- RKEDEWTE8l and driver

b. Then download all the files below

B MiniLoader

40

RKDevTool_Release v2.96.zip &%

L1l

DriverAssitant v&6122ip A%

3) 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

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 : Er=L: m Kb
ADBDriver 2022/12/1 15:07 i
bin 2022/12/1 15:07 i
Driver 2022/12/1 15:07 itz
&z] config 2014/6/3 15:38 = gini= KB
i Diecsln kel 2022/2/28 14:11 R 491 KB
= eadne 2018/1/31 17:44 peneas KB
u revison 2022/2/28 14:14 g oy 1 B

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe @

T,

HEE

6) Then decompress RKDevTool Release v2.96.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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EFR B i) Foh
bin 2022/12/1 15:07 g =
Language 2022/12/1 1507 g
| ] config.cfg 2022/3/23 311 CFG 314 7 KB
k] config 2021/11/30 11:04 EEigE 2 KB
= revision 2022/5/27 9:09 AR 3 KB
3 RKDevTool 2022/5/27 9:06 MEERF 1,212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

7) 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"

L ESEFTATE v2.96 = X
THESR FEEN SHEth
[ I
¢ | O|#66  [dht (& 0 @ .|
C0monmnon | Leadee
2 |7 | 0x00000000 | Parameter | [
3 || | 0x00000000 | Ubeot
4 |0 | 0x00000000 | trust
[ [ | | 000000000 | Mise |
e || | 0x0000UOU0 | Resouwrce |
lr || Kernel
8 || Baot
ERlE | | Becovery |
0 |1 | 0x00000000 | Systen
u | | 0=00000000 | Backup
Todet B R =
[laghiEits
|&7ﬁ‘ ﬁﬂ*‘&%l il

8) 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

b. Make sure that the development board is not inserted into the TF card and not
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connected to the power supply
c. Also need to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

:.':“‘ -
SE) oo

d. 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:

MaskROM button

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

and power on

This interface has no power supply function
Type-C Power port

f. 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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., BUEFTETE w29 = x

THER HEEE SETE

¢ Of7pid [ = (w@ .|
T emnnne0n0 [T eader

EliE | Dx00000000 | Parameter |

Bl | 0x0000000 | Ubset |

[« T | Dxtonoonnn | trust

55 | T | Dx00000000 | Mise

e T | 0x00000000 | Resource |

i e

Elln Boot

s [T Bt

(10 | T | Dx00000000 | Systen |

i | 0x00000000 | Backup

i [ || | [ & |

Clgmits

- [ &8 -/ uaskroME % | i miston 7

g. Then place the mouse cursor in the area below

 BTHETETR v2.96 _ ¥
TS AEEE SE
l |
# | O | 17tk it EE FaiE =)
O momomooe | mesde
2 || | 0x00000000 | Parsmeter |
2] O 000000000 Ubsot
4 || 000000000 .|  trust
s || {0<00000000 | Mise
s |IT 0x00000000 | Resource
¢ || 10200000000 ] iEemnel
e || 0000000 1 Bewts ]
ES| | 0=00000000 | Recovery | ] [
j10 [T | | 0x00000000 | System | - |
e | 0x00000000 | Backnp | [ = \
- — _ — Place the mouse cursor in this area
i CowE | mm || #BEsEs | #E
Clagslisionts
| &ﬂ‘]‘__4\MASKROM&L_§ ;_1—1—1—1 :MASERIM v

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

below will pop up
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o, ESEFFAETE v2.96 = x
THER HAEENH S8
|
4 | O|#66  [dht (&% @i .|
E| | 000000000 | Farameter
3 || | 0=00000000 | Wboot f3)
4 |C 000000000 trust
s || |0:00000000 | Mise Bﬁ
s || | D=00000000 | Bezeurea e
7 |7 | 0x00000000 | Kernel i 2
s || | 0x00000000 |  Boot T
5 | 00] 000000000 | Racovery
[10 [T | 000000000 | Systen SARE
u |7 | 0x00000000 | Backup SrEE
Todet i | BEREE | | A=
Cleagslizits
| S B —ANMASKROM Pt 4% 1-1-1-1 :MASKROM v
i.  Then select the import configuration option
| EEFETE v2.9 e x

THER HEEE SETE

e e e

Loader:

00000000 |

| Bx00000000

00000000 |

| 000000000
000000000
{- 000000000

0200000000 |

| m00000000

| 0x00000000 |
Ce00000000

i |
Clgmisttls

Tboot
trust
Mise
| Resource
| Hernel
Boot
Recovery
Systen
Backup

it

Farameter

BEY

| A Bl A MASKROMBE %

[11-11 MasEmOM =

j. Then select the rk3588 linux_emmec.cfg configuration file in the MiniLoader

folder downloaded earlier, and click Open

[ — x |
|
A FIFF X
T+ » LEERE 0 ZE o orangepi » Miniloader-BERLinuxE ST EERINER v | O A TE MiniLoader-E2Linux...
Eislahg R =~ @ @
T = - RO =8 Fh
;’ D XS 2023/2/7 16:03 CFG 2% 2 KB
=R 17 rk3588_linux ticard.cfg 2023/2/7 16:03 CFG 0% 2 KB
= &8s
B o
3=
b E5
m=E v
STHEE(N: | | |configfiletrcfa) v
I 177(0) | | mH
T R MASKRONB % T =T i
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k. Then click OK

Sa = b4
THESR HOEM BSTE
| I
+ O [7eik e &= @@ [..|
2_,7 EMMC | 0x00000000 | Tirn | E\UsersiAdministratoriDesktoph... | |
RKDevTool X
o S MBS,
Laderverios | 47 || @ | | pEsmz || &= |
Clgmisttls
| KB~ MASKROMBE % T ]
. Then click the position shown in the figure below
L, ESHFETE v2.96 e %
THESR HOEM BSTE
| I
¢ | O |7tk b [&x  lmg 0 Ll
2_,7 EMMC | 0x00000000 | Tirn | C:\UsershAdninistratoriDesktoph. .. |
Laderverios | 47 || @ | | pEsmz || &= |
Clgmisttls
| KB~ MASKROMBE % T ]

m. Then select MiniLoaderAll.bin in the MinilLoader folder downloaded earlier,
and then click to open
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n. Then click the position shown in the figure below

— X
I
A HFF x
4 > WS > SH > orangepi > MiniLoader Rl SRS SERINEE v © | O T Minloader-£Rlinux..
CERE 0= e @ @
ﬁ
fEp—— i =R MO £ Hih
B3 e 2023/2/7 15:26 BIN 324 439 KB
[ rk3588_linux_emmc.cfg 2023/2/7 16:03 CFG 3 2k
|7 rk3588 linux_tfcard.cfg 2023/2/7 16:03 CFG 2% 2 K8
v
SZHEEN): | MiniLoaderAlbin ~| [AFiecs v
s
| ‘ ﬁm#¢mﬁ TT=T=T=T “MASKRON U||

L, ESHFETE v2.96 e %
THER HSEE BHE
=N / -
Loder veert 0w | T | [ @ | [ BEAEE A
e
| W —AMASKROMBE %% 1-1-1-1 MASKEOM |
o. Then select the path of the linux image you want to burn, and then click Open
E - ]

S 2 %
& v 4 []» WA » S » orangepi v o O {E orangepi iR
R sl = ™ @
[ toEm B EHEE wm .

B uEs MiniLoader- S LinuEEAEERINETR 2023/2/7 16:03 i

E s || Orangepish 1.0.0 debian _bullseye server linux5.10.110 2023/2/7 16:10 e 2,752,512...

=B85

¥+ =

bEs

== v

SZ(*E(NJ:|O!angep\SbJ‘O‘Oidebianibu\lse'ye’serverilmuxSJO‘110 v| All Fle1) v
s
B T"MASKROM & i

p. Then please check the mandatory write by address option

www.orangepi.org
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T
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THER ASEM SSE
| I
H_\uﬁﬁ—\ﬂu%§_lﬂiﬁ__7lml_
2_,7 EMMC | 0x00000000 | Tirm | B \WsersihdninistratoriDesktoph. .. | ¢
ade v h | Qo || o8 || gEexe || == |
AR
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q. Click the Execute button again to start burning the linux image to the eMMC of

the development board

.\ BUEFTETE w29 = x

THER ASEN BEE

[ I
E_\Dlﬁﬁé‘ i | &% | Bz [ ]

z ,7 EMMC | 0x00000000 | Tirm | C:\UsershiAdninistratoriDesktoph. .. | H

Loader Ver:1.0b

r.  After the r.linux image is burnt, the display log is shown in the figure below
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EF IR
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Loader Ver:1.0b i REEE B FTE T8 OrangepiBh 1.0 0_debian_bullseve_server_linuxS. 10.

TS T-#7Rk

AT KB B L \

s. After burning the linux image into the eMMC, the linux system will start
automatically.
2.6.2.  After burning the linux image into the eMMC, the linux
system will start automatically.

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

download page.

1) Using the dd command to burn the linux image to eMMC needs to be completed with
the help of 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 description of the method

of burning the Linux image to the TF card.

2) After using the TF card to start the linux system, we first upload the decompressed
linux image file (Debian or Ubuntu 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.
3) 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
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/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

Orangepi5b_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 HDMI, LCD and other display screens are connected, you can open a

command line terminal on the desktop.

4) 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/mmcblk0

5) 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/mmcblk0 count=1000 status=progress

orangepi@orangepi:~/Desktop$ sudo sync

6) 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=Orangepi5b_x.x.x_debian_bullseye_desktop_xfce linux5.10.110.img of=/dev/mmcblk( status=progress

sudo sync
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Note, if you upload a linux image compressed file ending in .7z, 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.

7) 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.

8) After starting the system in eMMC, use the df -h command to see the actual hard disk

capacity

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

tmpfs 76OM  9.5M  760M 2% /run
dev/mmcblkOp2 29G 54G 23G 20%/

tmpfs 3.8G 0 3.8G 0% /dev/shm

tmpfs 5.0M 40K 50M 1% /run/lock

tmpfs 3.8G 12K 3.8G 1% /tmp
dev/mmcblkOpl 256M 116M 141M 46% /boot
dev/zram1 188M 2.8M 17IM 2% /var/log

tmpfs 76OM 80K 769M 1% /run/user/1000

2.7. How to burn Android image into eMMC

2.7. 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) First, you need to prepare a data cable with a good quality Type-C interface
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2) Then download the Rockchip driver DriverAssitant v5.12.zip and the burning tool
RKDevTool Release v2.96.zip from the Orange Pi data download page, please ensure
that the version of the downloaded RKDevTool tool is v2.96

3) Then download the Android image from Orange Pi's download page. After opening
the download link of the Android image, you can see the following two types of Android
images. The difference between them is:

a. The image without lcd is specially used for HDMI display, if you don’t use LCD

screen, please download the image without led

OrangePiSE RK35885 Android12 lcd v1.0.0tar.gz

OrangePiSE RK35885 Android12 v1.0.0.tar.gz

b. If you want to use LCD screen, please choose image with led

CrangePi5B_RK35885 _Android12 lcd v1.0.0.tar.gz

CrangePi5B_RK35885 Android12 v1.0.0tar.gz

c. The image with box is the image of TV box type

OrangePi5B_RK35885_Android12_v1.0.0.targz

OrangePi5B_RK35885_Android12_lcd_v1.0.0.targz

OrangePi5B_RK35885_Android12-box_v1.0.0.tar.gz

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

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

5) 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

Ef EM R =5 Fuh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022121 15:07
-f.-'-..'l config 2014/6/3 15:38 1KB
& Driverlnstall 2022/2/28 14:11 491 KB
|=| Readme 2018/1/31 17:44 1KB
d revison 20222728 14:14 1KB

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

follows
a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe ﬂj

T,

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

£ EEs 7 b

bin 2022/12/1 15:07 Sritss

Language 2022/12/1 15:07 Trigss
|| config.cfg 2022/3/23 9:11 CFG it 7 KB
1] config 2021/11/30 11:04 EEas 5 KB
| revision 2022/5/27 9:09 WA 3 KB
“+ RKDevTool 2022/5/27 9:06 IR 1212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade... 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"

| EEEFFAETE w96 = %
THRER ASENE SHmE
# | O 7tk
I
2 || | 0x00000000 | FParemeter |
3 || | 0xDO0O0DOD | Wboot
¢ |[C 0x00000000 trust
5 || | 0x00000000 | Mise |
s | [T 0200000000 | Resource
i [ | | 0x00000000 | Kernel
8 |0 0x00000000 Boot
EE 0200000000 | Recovery
10 || | 000000000 | Systen
u |- 000000000 Baclkup
Loader: AT i BEARE =
Clegslits
v

9) 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
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connected to the power supply
c. Alsoneed to ensure that the white USB2.0 interface in the position shown below
is not plugged into a USB device

d. 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:

MaskROM button

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

and power on
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This interface has no power supply function
Type-C Power port

=~

f.  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"

|, ESEFETE v2.9 - X
THIRE HEEN SETE
| I
+ | Ofpefh (4o &= (@@ .|
I .
2| T |/0x00000000. | Feremeter |
& | | 000000000 | Uboot
1+ | T | (00000000 | trust
5| [ | 0x00000000 | Mise |
6 [T | 0=00000000 | Resowrce |
| T | 0x00000000 |  ernel
ER [w00000000 . Bast |
9 | [T [ IRI0000000 | ;Recovers: |
o | T |'0x00000000 | -Systen
1 | 0x00000000 | Backup
Loader: | s || e || BEdEx || ®mE |
[lagsEnts
~ Al I S v-
- | BB A MASKROMEL ¥ | ERE ]

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

y BEHEFTATE v2.96 - x
B | s i
B [ | LesdeiE: [ | mAEER [
B |

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

needs to be burned

- ESEFFETR 2.9 = x
THEe FEEN mm
B A4 74
ERE: [ | et [ | mAmE: [
B | |
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i.  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.

| EEEFFAETE v2.96 = x
THER ANEH Bam TiEocita
- TiBoot B
S Maskr om A
ElfF FH& T4 ZEMackr onfiTH
Miis &4
B Loadec i HHES: Hare
g A AR
it |iss\mdnid,12\ruckdev\ormgerisﬁ,mssss,mdnidlz,vl 0.0, img| SEENFLashInfoTT A
’ FEIFlashInfoffiTh
AFIEFR
AEFIDBRRTH
TEIERR
T#iInBRTh
THEF R
ETETEE (1oo%). . .
THiEFAT
DA R B 5

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

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

1) 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 ensure that the version of the SDDiskTool tool is the latest
v1.72

4) Then download the Android image from Orange Pi's download page. After opening
the download link of the Android image, you can see the following two types of Android
images. The difference between them is:

a. The image without lcd is specially used for HDMI display, if you don’t use LCD

screen, please download the image without led
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OrangePiSE RK35885 Android12 lcd v1.0.0tar.gz

OrangePiSE RK35885 Android12 v1.0.0.tar.gz

b. If you want to use LCD screen, please choose image with led

CrangePi5B_RK35885 _Android12 lcd v1.0.0.tar.gz

COrangePi5B RK35885 Android12 v1.0.0tar.gz

c. The image with box is the image of TV box type

OrangePi5B_RK35885_Android12_v1.0.0.targz

OrangePi5B_RK35885_Android12_lcd_v1.0.0.targz

OrangePi5B_RK35885_Android12-box_v1.0.0.tar.gz

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

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

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

decompressed folder and open it

| Language 20227975 15:04 =
1| config 2020/3/18 17227 EEBRS 7 KB
|| revision 2021/4/21 18:01 AT 1 KB
| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1 KB
@, SD_Firmware_Tool 202174721 17:57 TR 698 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 32{F 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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fh BUHETERETE v1.72 e
e ERH B SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
BIE AR
B FeBATIfist M snggzh
B EHRE Oigg
| | [ EmEE
FEIE AR Den 2R (AT
| | [EEes
LOEEOEEOOECOOEOOEEE . © soecee
EEE

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

B R E SDBooL:2.12
Generic MassStorageClass USE Device  29.7G v

S A
R PCEATIE, Msngzh
S AEREEN SD Firmware Tool X | Ops
| [ mE
0 PRERERIT.

BB &R enodTiR (5

| ] [ 58
WE
AN e = ﬂ FriatlE
FatsitA ...

9) Then start writing the Android image to 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
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g ECHSETERETE v1.72 x

E— AR R SDBoot:2.12
I NORELSYS 1081CS0 USB Device 14,86 P
B AR

MEFHER [CJeceamft [sogzh

B EEHEER 18
| | [Cenme |
BEMHE  &4E D en o$11E (AI3R)
| | ﬁ&ﬂemo
HEOEETEEEEEE EEEEOET | - meee
I ERE

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

you can exit SDDiskTool

B RE RS E SDBoot:2.12

NORELSYS ~
SD_Firmware_Tool X I

B AETRAR
Elf#ﬂz o — [Jsngzh

B HEHE A=)
Norengeni¥ v | | ASEEN

"
\ || s
OO EOOOEO0E e

Froaie A ... tr St

11) 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.

12) 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
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13) 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.

vbmeta writing...
RKA_File_Download
RKA_File_Download
boot writing...

RKA_File_Download
RKA_File_Download
recovery writing...
RKA_File_Download
RKA_File_Download

baseparameter writing...
RKA_File_Download entry.
RKA_File_Download entry.

!;;bownlnd

super writin
RKA_SparseFi
INF

entry.
entry.

entry.
entry.

entry.
entry.

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

namezbaseparameter DONE!

entry.name=super

tart to download super, offset=0x1dad00,size=3263168512

rasePartition super, off:
KA_SparseFile_Download-

INFO

0x1dadd
otal_chun

0,5i2e=3263168512, part_size=0x614000
=3889

RKA_SparseFile_Download entry.name=super DONE!

parameter checking...
uboot checking. ..
RKA_File_Check entry.
RKA_File_Check entry.
misc checking.

RKA_File_Check entry.
.name=misc DONE!

RKA_File_Che try.
RKA_File_Check entry.
vbmeta checking...
RKA_File_Check entry.
RKA_File_Check entry.
boot checking...
RKA_File_Check entry.
RKA_File_Check entry.
recovery checking...
RKA_File_Check entry.
RKA_File_Check entry.

name=uboot
name=uboot DONE!

name=misc
name=dtbo
name=dtbo DONE!

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

baseparameter checking...

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

super checking...

RKA_SparseFile_Check entry.name=super :
INFO:Start to check supﬂ',off!et=0x'lda.“,nzt=154ll
RKA_SparseFile_Check entry.name=super Done!

Finish to ugradc firsware.

SD upgrade ok.
prkssgoot—>do_rk_m40_update Successful!
Doing Actions succeeded.please remove the sdcard
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2.8. How to burn Orange Pi OS (Droid) image into eMMC

2.8. 1. Burn Orange Pi OS (Droid) image to eMMC via Type-C
cable

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

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

N 4
A

2) Then download the Rockchip driver DriverAssitant v5.12.zip and the burning tool
RKDevTool Release v2.96.zip from the Orange Pi data download page, please
ensure that the version of the downloaded RKDevTool is v2.96

3) Then download the Orange Pi OS (Droid) image from the Orange Pi download page

Opios-droid-aarchb64-opisb-23.04-inux5.10.110.targz

4) 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

5) 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 : Er=L: m Kb
ADBDriver 2022/12/1 15:07 i
bin 2022/12/1 15:07 i
Driver 2022/12/1 15:07 itz
&z] config 2014/6/3 15:38 = gini= KB
i Diecsln kel 2022/2/28 14:11 R 491 KB
= eadne 2018/1/31 17:44 peneas KB
u revison 2022/2/28 14:14 g oy 1 B

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe @

T,

HEE

7) Then decompress RKDevTool Release v2.96.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
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EFR B i) Foh
bin 2022/12/1 15:07 g =
Language 2022/12/1 15:07 =
| ] config.cfg 2022/3/23 311 CFG 314 7 KB
1] config 2021/11/30 11:04 EEigE 2 KB
T‘I revision 2022/5/27 9:09 WA 3 KB
3 RKDevTool 2022/5/27 9:06 MEERF 1,212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade... 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"

oy BUHEITATE v2.96 — X
THESR FEEN SHEth
[ I
4 [ O3 [ &y omE o ||
T eoonmng | Leader
2 |7 |:0=00000000. | Faremeter | [
3 || | 0x00000000 | Ubeot
14 |T] | 0x00000000 | trust
[ [ | | 000000000 | Mise |
s || [-0E00000000 | cResimed |
7 |7 Kernel
s || | 0200000000 | Beot
o || LO=0N0ROO0N | jRecovers |
(10 || [:0=00000000 | Systen
1 || | 0=00000000 | Backup
Loader: | #w | e | gEdR: || #@E |
[laghiEits
TN 3 T v'
|&7ﬁ &ﬂﬁ%l d

9) Then start burning the 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

i
2as

B e
-]n;;:;:&'iﬁ‘mi 258

b. Make sure that the development board is not inserted into the TF card and not
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connected to the power supply
c. Also need to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

d. 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:

MaskROM button

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

and power on

This interface has no power supply function
Type-C Power port

-~

f. 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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., BUEFTETE w29

= X
THRR AHEEN SR
s (O]
[

2 [T | 0%00000000 | Parameter

28 1 | 000000000 | Ubeot

[ T 00000000 trust

ERm | 0400000000 | Mise

s | [T 000000000 | Resource

il ] | 0x00000000 | Kernel

8 |[C 100000000 Boot

5 | [ 000000000 | Recovery

10 | | 0400000000 | System

1 | | 0x00000000 | Backup

i 4T | [ ==

Clagsiits
| I b B — A-MASKROM B 4% I 1-1-1-1 MASEROM v
g. Then click the "Upgrade Firmware" column of the burning tool

|, EEEITETE v2.96 2 x

Ffﬁiﬁ%ﬁﬂjﬁé
i 3 s
Bk : |:| Loader ffi: |:| o |:|
E3ft3 | |

h. Then click the "Firmware" button to select the path of the Orange Pi OS (Droid)
image that needs to be burned

\ BURITETE v2.96

s X
THiEe FHREE s
B Fi 17
B [ | LesdwsiE | | BARE: [
B | |

i.  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.
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| ETETATE w206 = %
SHER FEENE Smvm Do
T#iER BTG T#Eaat I
B | #m | om il
TS &
B Loaderkfi AER: e
B Y

Bt |.Des](tup\urangapi "\Or anzePi—05_Droid_orangepiSh_v0. 0.1 _beta. img| SEENFLashInfoTT A
. FEIFlashInfoffiTh
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THIEHE
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2.8.2. Burn Orange Pi OS (Droid) image to eMMC via TF card

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

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use 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 ensure 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 download page

Opios-droid-aarchb64-opisb-23.04-inux5.10.110.targz

5) 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

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
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decompressed folder and open it

| Language
£ | config
|| revision

| | sd_boot_config.config

I #ta SD_Firmware_Tool

| | SDBoot.bin

2022/9/5 15:04
2020/3/18 17:27

2021/4/21 18:01

H

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

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

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

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

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

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

X

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

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

the TF card
& s
B A AR SDBoot:2.12
Generic MassStorageClass USE Device  29.7G v
B HETRE
ElitFFHE rCEAfliE sngszh
S AEREEN SD Firmware Tool X | Ops
| [ mE
HeE R B R
S D en- S (7 o
] g
WE
IR e e e = 1
kS A..
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9) Then start to write the Orange Pi OS (Droid) image to 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"
c. Then select the path of the Orange Pi OS (Droid) firmware in the "Select to
upgrade firmware" column
d. d. Finally, click the "Start Create" button to start burning

g ECHSETERETE v1.72 x

E— AR R SDBoot:2.12
I NORELSYS 1081CS0 USB Device 14,86 P
B AR

MEFHER [CJeceamft [sogzh

B EEHEER 18
| | [Cenme |
BEMHE  &4E D en o$11E (AI3R)
| | ﬁ&ﬂemo
HEOEETEEEEEE EEEEOET | - meee
I ERE

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

you can exit SDDiskTool
I&! e T mm i e Ry —

B RE RS E SDBoot:2.12

MNORELSYS ~
SD_Firmware_Tool X I

B AETRAR
Elf#ﬂz o — Osngzh

B HEHE A=)
Nerengepi o | A

W
\ || s
JOOOTEEOEOOTOEE [ rees

FrgHE N @ 4. SR

11) Then pull out the TF card from the computer and insert it into the development board.
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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.

12) 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

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

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

boot writing...

RKA_File_Download entry.
RKA_File_Download entry.

recovery writing...

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

super writin

RK.A_SplruFl!‘;l'anlund

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!
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name=baseparameter
name=baseparameter DONE!

entry.name=super

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

INFO:ErasePartition super,offset=0x1daddd

si2e=3263168512, part_size=0x614000

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

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

name=uboot
name=uboot DONE!

name=misc
name=misc DONE!

name=dt|

bo
.name=dtbo DONE!

name=vbmeta
name=vbmeta DONE!

name=boot
name=boot DONE!

name=recovery
name=recovery DONE!

baseparameter checking...

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

RKA_SparseFile_Check entry.name=super

INFO:Start to check suptr,offsetxeﬂdalﬂ,siuﬂﬁiu

rseFile_Check entry.name=super Done!

to ugradc firsware.

rade ok. .
t->do_rk_mode_update Successful!

Actions succeeded.please remove the sdcard

RKA_S
Finis
SD u
prksd
Doing

2.9. Start the Orange Pi development board

1) The development board has an on-board eMMC, and the Orange Pi OS (Droid) image
is burned by default. You can directly use the image in the eMMC to start and fully

function test after you get the development board.

2) If you need to use the linux image, you can insert the TF card with the linux image

burned into the TF card slot of the Orange Pi development board.

3) 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.

4) Connect a USB mouse and keyboard to control the Orange Pi development board.
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5) The development board has an Ethernet port, which can be plugged into a network

cable for Internet access.

6) Connect a high-quality power adapter with a 5V/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 problems with the power supply, 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.

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 on the right is the power port, and the one in the middle has no power supply
function. Please don’t connect it wrong.

This interface has no power supply function "
Type-C Power port

-

7) 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.

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

debugging serial port.
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2.10. How to use the debugging serial port

2.10.1. 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 the CH340 USB to TTL
module instead of the CP2102 USB to TTL module.

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

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

The GNI of the US TL
of the debugging serial por

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

451

= W= "R ul. EE L P o e

ik

GND RX TX

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

the Orange Pi development board is as follows

“ 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 the order is right

2.10.2. 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 you want to connect to

Logaing Host Name (or IP address) Port
w Terminal 22
Keyboard Connection type:

Bell Raw Telnet Rlogin @ SsH Serial

Features Load, save or delete a stored session

~ Window Saved Sessions

Appearance
Behaviour
Translation Default Settings iioad
» Selection
Save
Colours
Fonts Delete
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

Close window on exit:
O Always Never only on clean exit

About Open Cancel

5) First select the setting interface of the serial port

PuTTY Configuration

Category: Options controlling local serial lines

‘Logging Select a serial line
¥ Terminal

Keyboard Serial line to connect to | /dev/ttyusBo

Bell Configure the serial line

Features

Speed (baud
I —— Speed ( ) 1500000

Appearance Data bits | 8
Behaviour
Translation Stop bits [ 1
Selection

Pari None b
Colours Barity —_—

Fonts Flow control None -
¥ Connection —
Data
Proxy
Telnet
Rlogin
b SSH

[ seial A

About Open Cancel

6) Then set the parameters of the serial port
a. Set the Serial line to connect to as /dev/ttyUSBO (modify to the corresponding
node name, generally /dev/ttyUSBO)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)
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c. Set Flow control to None

PuTTY Configuration »

Category: Options controlling local serial lines
Logging Select a serial line
* Terminal T

Jdev/ttyusBo |

Serial line to conpect to

Keyboard -
| 2 Enter the device node name of the serial port-medule
Bel Configure the serial line
Features TR
v Window 3 Set SpEBERAARANTo1 500000——— 1500000 |
Appearance Data bits ‘ 3 |
Behaviour —_——
Translation Stop bits [1 |
Selection . =
-
Eaiburs Parity None
¥ Connection
Data 4. Set Flow control to None
Proxy
Telnet
Rlogin -~ 1. Select the setting interface of the serial port
» SSH ol
About Open Cancel

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

PuTTY Configuration

Category: #~~ 1. Go back to gsé%ﬁi%ﬂsi%ﬁ%ﬂfgum session

W Sessjion Specify the destination you want to connect ko

Logging Serial line Speed
~ Terminal | /devjttyusso || 1500000 |
Keyboard = -2-Select Serial
Y Connection type: T~
Bell Raw Telnet Rlogin SSH
.Features Load, save or delete a stored session
FCWindaw Saved Sessions
Appearance |
Behaviour
Translation Default Settings Load
Selection
Colours Save
Fonts Delete
¥ Connection
Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
el 3. Finally click the Open button
About Open Cancel

8) After starting the development board, you can see the Log information output by the
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system from the opened serial port terminal

Jdev/tEyUSBO - PUTTY

Die Bus-Width=1E

Die Bus-Width=1E

2.10.3. 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!
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MobaXterm

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

B Mobaxterm
Terminal Sessions View Xsever Tools Games Settings Macros Help
Quick connect...

1 User sessions

A

8 Factory servers

¥ Linux servers

Sessions

%t My dockers rowser
X11-forwarding : ~ (remote display is forwarded)

R My virtual Machines

[ Phone devices

[ Raspberry duster

e Tools

(8] RedHat duster
L) Tests servers
(3% Windows servers

& ws

Stp ™ Macros

Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version

Home Edition

Free $69 / 49€ per user*

* Excluding tax. Volume discounts
Full X server and SSH support

Remote desktop (RDP, VNC, Xdmcp)

Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Modify your profile script
Master password protection Remove unwanted games, screensaver or tools
Plugins support Unlimited number of sessions
Portable and installer versions Unlimited number of tunnels and macros
Full documentation Unlimited run time for network daemons
Max. 12 sessions Enhanced security settings
Max. 2 SSH tunnels 12-months updates included
Max. 4 macros Deployment inside company
Max_ 360 seconds for Tftp, Nfs and Cron Lifetime right to use

d. Then select Portable portable version, no need to install after downloading, just
open it and use it
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MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& MobaXterm Home Edition v22 2 MobaXterm Home Edition v22.2
(Portable edition) (Installer edition)

Download previous stable version: MobaXterm Poriable v22 1 MobaXierm Installer v22 1

By downloading MobaXterm software, you accept MobaXierm terms and conditions

You can download the third party plugins and components sources here

If you use Mobaxterm inside your company, you should consider subscribing to Mobaxterm Professional Edifion: your subscription wil
give you access to professional support and to the "Customizer” software. This customizer will allow you to generate personalized
versions of MobaXierm including your own logo, your default settings and your welcome message.

Please contact us for more information_

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

compressed package, you can get the executable software of MobaXterm, and then

double-click to open

Fa

= e = -S| o
| | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
el MobaXterm Personal 22.2 202210422 16:53 RRRERE 16,461 KB

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

a. Select the serial port type

b. Select the port number of the serial port (select the corresponding port number
according to the actual situation), if you can’t see the port number, please use
360 Driver Master to scan and install the driver of the USB to TTL serial port
chip

c. Select the baud rate of the serial port as 1500000

d. Finally click the "OK" button to complete the settings
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n the s n settings inte

@ % & o x D EH Y E 8 @

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
A
]
[ | session settings x
«
2 5 g P 1)
5 H X E ¢ @ y E E <€ X 0
E; S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
‘\\_.
= 2. Select the serial port
i »" Basic Senal settings
" Serial port * ‘ Speed (bps) * [1500000 vl
:
= M
%" Advanced Serial settin B8 Terminal settings Bookmark settings
; . 2 4, Select the baud rate as 1500000
3. Select the port number of the serial port
€
\ ]
Serial (COM) session \
5. Finally click OK
& oK J € Cancel
UNREGIS|

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

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

B COM3 (Silicon Labs CP210x USB to UART Bridge (COM3)) — = x
Terminsl Sessons View Xserer Tools Games Setings Macros  Help

5 % [ *
o A Yy 2 & & 0 X ©

T30 User sessions

A CoM3 (ShconLabs CP10x S8

A session record will be
generated here, which
can be opened by
clicking directly next time,

A Macros & Toos

000, dram_tprl3 = 6041
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2.11. Instructions for using the Sv pin in the 26pin interface of the

development board to supply power

The power supply method we recommend for the development board is to use
the 5V/4A 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 SV pin in the 26pin
interface to power the development board, please make sure that the power cord
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 mal Pont 2.54

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

search and buy by yourself.

2) Use the 5V pin in the 26pin 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 5V/4A power adapter connector (please do not plug into the
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USB port of the computer for power supply)

b. b. The red DuPont line needs to be plugged into the 5V pin of the development
board 26pin

c. c¢. The black DuPont line needs to be inserted into the GND pin of the 26pin
interface

d. The position of the 5V pin and GND pin of the 26pin interface on the
development board is shown in the figure below, remember not to reverse the

connection

3. Linux system instructions

Ubuntu images and Debian images are generally referred to as Linux images
(they both use the Linux kernel), so when you see a Linux image or Linux system in
the manual, it refers to a image or system like Ubuntu or Debian.

Many people will have doubts about whether they can use pure Ubuntu or pure
Debian systems (pure here can be understood as systems downloaded from Ubuntu
or Debian official websites). The answer is no, because Ubuntu and Debian do not
provide an adapted system for the Orange Pi development board.

We can see from the official websites of Ubuntu and Debian that they both
support the arm64 architecture (the SOC of the development board is the armé64
architecture), but please note that the support mentioned here refers only to the
armé64 version of the software warehouse provided by Ubuntu or Debian (including
Tens of thousands of software packages) or rootfs (these are the packages that
Orange Pi uses when making Ubuntu or Debian systems). To make an Ubuntu or
Debian system that can be used for a certain development board also needs to
transplant U-boot and Linux kernel, etc., as well as repair the encountered bugs and

optimize some functions, all of which are done by Orange Pi.
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If Linux distributions such as CentOS, Kali, or OpenWRT are not ported by
other developers or ported and adapted by themselves, they cannot be used on the
development board of Orange Pi (hardware running these systems is no problem).

In addition, people often ask whether the system of other development boards
can be used on the Orange Pi development board. The answer is no, because the
chips and circuit connections used by different development boards are generally
different. A system developed for a certain development board basically cannot be

used on other development boards.

The content of this chapter is written based on the image of the server version
and the image of the xfce desktop version.

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,

but some details may be different, please pay special attention to this point.

3. 1. Supported Linux image types and kernel versions

Linux image type kernel server version desktop
version version

Debian 11 - Bullseye Linux5.10 support 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 Debianll | Ubuntu20.04 | Ubuntu22.04
driver
USB2.0x2 OK OK OK OK
USB3.0x1 OK OK OK OK
USB Type-C 3.0 OK OK OK OK
DP display OK OK OK OK
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eMMC OK OK OK OK
AP6275P-WIFI OK OK OK OK
AP6275P-Bluetooth OK OK OK OK
GPIO (26pin) OK OK OK OK
UART (26pin) OK OK OK OK
SPI (26pin) OK OK OK OK
12C (26pin) OK OK OK OK
CAN (26pin) OK OK OK OK
PWM (26pin) OK OK OK OK
3pin debugging serial OK OK OK OK
port
TF card start OK OK OK OK
HDMI video OK OK OK OK
HDMI audio OK OK OK OK
OV13850 camera OK OK OK OK
OV1385S5 camera OK OK OK OK
LCD1 OK OK OK OK
LCD2 OK OK OK OK
Gigabit Ethernet port OK OK OK OK
Network port status OK OK OK OK
light
MIC OK OK OK OK
headphone playback OK OK OK OK
headphone recording OK OK OK OK
LED OK OK OK OK
GPU OK OK OK OK
NPU OK OK OK OK
VPU OK OK OK OK
switch button OK OK OK OK
watchdog test OK OK OK OK
Chromium hard OK OK OK OK
solution video
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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:~# Is

b. root@orangepi:~$ prompt indicates that this command is entered in the linux
system of the development board. The $ at the end of the prompt indicates that
the current user of the system is an ordinary user. When executing a privileged
command, you need to add sudo

c. 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 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, sudo needs to be added

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
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3) What are the commands that need to be entered?
a. As shown below, the black bold part is the command that needs to be input,
and the content below the command is the output content (some commands have
output, some may not have output), this part of the content does not need to be

input

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

bootlogo=false

console=serial

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

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

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

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

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

3.4. Linux system login instructions

3.4.1.  Linux system default login account and password
account password
root orangepi
orangepi orangepi

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

fault, just press Enter after inputting.

When the wrong password is prompted, or there is a problem with the ssh
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
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H other reasons. H

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

orangepi5 login: orangepi (automatic login)

1 |
pomey [ [

Welcome to Orange P1 1.0.0 BuYlseye with Linux 5.10.110-rockchip-rk35
System load: Up time: @ min

Memory usage: : AP: 192-168: 1,219

CPU temp: Usage of /: 14% of 29G

orangepi-config ]

Last login: Thu Dec 1 13:11:02 UTC 2022 on ttyl
orangepi@orangepi5:~$ [

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

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login terminal

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

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

terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4.3. Instructions for automatic login of Linux desktop version
system
1) After the desktop version system is started, it will automatically log in to the desktop

without entering a password
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(5 Applications :

u 1 Dec, 11:48 [#] Jr dhi)orangepi

Or‘anqe Pi

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

orangepi@orangepi:~$ sudo disable_desktop autologin.sh

3) Then restart the system and a login dialog box will appear, at which point a password
is required to enter the system
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3.4.4.  The setting method of root user automatic login in Linux
desktop version system

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

orangepi@orangepi:~$ sudo desktop_login.sh root

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

Thu 1 Dec, 12:15 [#] {Y 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 orangepi-config

2) Then select System
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orangepi-config
Configure Debian bullseye based OrangePi for the Orange Pi 5B
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: hitp://ww .orangepi.org

i , access point
ers Tlmezone language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< K > = Exit >

3) Then select Desktop

System settings -

Install  Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor
Avaht Announce system in the network
SSH Reconfigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install 7SH w

4) Then select <Stop>

Desktop 1s enabled and running

Do you want to stop and disable this service?

< Stop > <Cancel>
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5) Then restart the Linux system and you will find that the desktop will not be
displayed

6) 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

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepl-config
Configure Debian bullseye based OrangePi for the Orange Pi 5B
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://ww .orangepi.org

ST T ired, wireless, , access point
Personal Timezone, language, hostname

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

< 0K > < Exit >

c. Then select Desktop  Enable desktop

System settings

Install Install to/update boot loader

Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Disable system announce in the network
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install 7SH wit p—l_ugj_ns and tmux

Enable desktop

< (K > < Back >

d. Then choose whether to automatically log in to the desktop. If you select <Yes>,
you will automatically log in to the desktop. If you select <No>, the input

. 1.01 WWW.XU v
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interface for user and password will be displayed, and you need to enter the

password to enter the desktop.

Display manager

Do you want to enable autologin?

e. After selection, the HDMI monitor will display the desktop

3.5. Onboard LED Light Test Instructions

1) There are two LED lights on the development board, one is green and the other is red.

The location is shown in the figure below:

Green Red

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.

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

by software.

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

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

a. First enter the setting directory of the green light

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

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

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

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

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

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

3.6. Network connection test

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

ensure that the network is unblocked

2) After the system starts, it will automatically assign an IP address to the Ethernet card

through DHCP, without any other configuration

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

as follows

orangepi@orangepi:~$ ip addr show eth0
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
link/ether 4a:fe:2b:3d:17:1c brd ff: ff: T ff: ff: ff
inet 192.168.1.150/24 brd 192.168.1.255 scope global dynamic noprefixroute eth0
valid_1ft 43150sec preferred 1ft 43150sec
inet6 fe80::9a04:3703:faed:23be/64 scope link noprefixroute

valid_Ift forever preferred Ift 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

* Just/sbin/ifconfig
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The command could not be located because '/sbin:/usr/sbin' is not included in the PATH
environment variable.

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 monitor, then log in to the system and use the ip addr
show eth0 command to view the IP address

2. Enter the ip addr show eth0 command in the debugging serial terminal to
view the IP address

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

A) First check whether the Linux system has started normally. If the green light
of the development board is blinking, 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 eth0
PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
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64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms
~C

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

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

rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms
3.6.2.  WIFI connection test

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

way.

3.6.2. 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.

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

2) First use the nmcli dev wifi command to scan the surrounding WIFI hotspots

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

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

want to connect to

orangepi@orangepi:~$ 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

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 23:8c:d6:ae:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259192sec preferred 1ft 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred 1ft 172792sec
inet6 fe80::42f1:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred lft forever

5) 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
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orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0
PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

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

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

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

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

3.6.2.2. 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
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
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NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

i a ion
Activate a connection

5) Then you can see all the searched WIFI hotspots

rIIIIIlIlIIIIIIIIIIIIIIIIIIIIIII‘

Wired 1 || <Deactivate>

* Wired connection 1 #

Wi-Fi

orangepi_5G ***
: 3 *okok ok

- ngepi Hokokok
e 5 Fokok
Hokok

P

koK

Fkk
*
*k
*%
Hk

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

cursor on Activate and press Enter
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d_press Enter

<Act ivate>

Wired
* Wired connection 1

Wi-Fi
| el _orangepi 5G **¥ |
T R0 FAA
_Jrangepi Fokdok

ok

=)
£ Tt Select thEWiFiflol want to connect td
KK :

HHK
*k
HK
ok
*k

S O S T wm HEESEE o

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

password in Pssword and press Enter to start connecting to WIFI

Wired <Activate>
* Wired connection 1

Wi-Fi

B
———— Authentication required by wireless network ————

Passwords or encryption keys are required to access the

wireless network ' ¢ orangepi'. 1. EAWIFISEE

[Password | |

2. I TEER

<Cancel> <OK>

ETWIFL

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

connected WIFI name

Wired <Activate>
* Wired connection 1

Wi-Fi

#
—— Authentication required by wireless network p——m0—

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

[Passvord L———

<Cancel> <OK>

i ——

ETWIFI
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9) You can view the IP address of wifi through the ip addr show wlan0 command

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259069sec preferred Ift 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259071sec preferred Ift 172671sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_lft forever preferred lft forever

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

command can be interrupted through the shortcut key Ctrl+C

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

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

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

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

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

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

3.6.2.3. 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)
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Fri 2 Dec, 04:01 &' }) orangepi

2) Click _ in the pop-up drop-down box to see all scanned WIFI hotspots,

and then select the WIFI hotspot you want to connect to

Fri 2 Dec, 04:02888 fy ¢f{)orangepi

Ethernet Network

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

ser 136nw

4933131311111 31 33133313331

3) Then enter the password of the WIFI hotspot, and then click - 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”.

Passviord | 9000000000000000000000000 £ }

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

@& run Program...

B rerminal Emulator
B File Manager

[ Mail Reader

& web Browser

[# Settings

22 Accessories

< pevelopment

¥ Graphics

< Help

v v v v

¥ Chromium Browser __
B multimedia o
¥ office
i1 System

® Log out

 w w B

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

connection is normal

« C & O A wwworangepiorg B 8 n =
) Import bockmarks.. W Titter Video Downl... Free Test To-Speec..  Dp Google B ([ Mobile Bookmarks
eraqc Pl Hardware Software Customized services News Forums. About us Service & Download EN/hs

Orange Pi R1 Plus LTS (With
Metal Case)

X A mini-router with Dual-Gbps Ethernet ports 2
Cute, Lovely and Portable
Customized services |

We offer one-stop customized service based on open source products to shorten the path from
technology to application .

3.6.3. How to set a static IP address

Please do not set a static IP address by modifying the _

configuration file.
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3.6.3.1. Use the nmtui command to set a static IP address

1) First run the nmtui command

orangepi@orangepi:~$ nmtui

2) Then select Edit a connection and press Enter

NetworkManager TUI

Quit

Please select an option

Edit a connection

Activate a connection
Set system hostname

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

set the static IP address of the Ethernet interface, select Wired connection 1.

Ethernet

T
Wi-Fi
xunlong_orangepi_5G

<Add>

<Edit...>

<Delete>

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

Ethernet T

Wired connection 1
Wi-Fi
xunlong_orangepi_5G
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5) Then use the Tab key to move the cursor to the <Automatic> position shown in the

figure below to configure IPv4

| Edit Connection |

e - lu=llNired connection 1
DEVAR-MIOE : 82 :FO:D6:0F:66 (ethO)

ETHERNET

IPv4 CONFIGURATION
IPv6 CONFIGURATION <Automatic>

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

<Show>

<Show>
<Show>

<Cancel> <OK>

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

to confirm

| Edit Connection |

Profile name [[kSg=lsMee]n]sl=letoule]s i
DIEVAR-MIOE : 82 :FO:D6:0F:66 (ethd)

ETHERNET

Disabled
IPv4 CONFIGURATION| Automatic
IPv6 CONFIGURATION| Link-Local
[X] Automatically co| Shared

[X] Available to all

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

Profile name [[RNg=lsMee]als (= etonlo]s i1
EVR-WOE:82:FO:D6:0F:66 (eth@)

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

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

<Cancel> <OK>

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

| Edit Connection |

Profile name [{¥g=lsMRelolalal=lenmto] i
\aRa-M6E:82:FO:D6:0F:66 (ethd)

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

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

<Cancel> <OK>

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

www.orangepi.org 106 www.xunlong.tv


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

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

| Edit Connection |

e a8 L Eu=lllired connection 1
EWaRa-l6E:82:F0:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 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
[ 1 Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel> <0K>

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

set in the image below are just an example

| Edit Connection |

Profile name [[iNg=lsBKelo]alz(=lehvkie]p !
VA=W thO (B6:F2:85:2C:81:CE)

= ETHERNET <Show>
= IPv4 CONETGURATTON <Manual> <Hide>
Addresses [EEGEISVIIYE <Remove>
<Add >

Gateway pRsPAEeT: i
DNS servers RRCR: | <Remove>
<ma- o

Search domains <Add...>

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

= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel>

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

<Add>

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

=Edif...>
<Delete>

I
i
2

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

NetworkManager TUI
Please select an option
Edit a connection

gActivate a connection

Set system hostname

Quit \
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14) Then select the network interface that needs to be set, such as Wired connection 1,

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

\

—Wired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi gl

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

connection 1, so that the static IP address set earlier will take effect

Wired T
Wi-Fi
* xunlong_orangepli _mll

I

16) Then you can exit nmtui through the <Baek> and Quit buttons
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NetworkManager TUI
Hoied : T | <Activate> Please select an option
Wi-Fi Edit a connection
* xunlong_orangepi il - Activate a connection
Set system hostname
\ \ <0K>
1

17) Then through ip addr show eth0, 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 eth0
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 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute ethO
valid_Ift forever preferred lft forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e¢/64  scope  global dynamic
noprefixroute
valid_1ft 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_lft 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 eth0

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

64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms

64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms

64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms

64 bytes from 192.168.1.47: icmp seq=5 ttl=64 time=0.275 ms
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~C

--- 192.168.1.47 ping statistics ---

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

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

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

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-4611-84e1-2f19e9ecSe2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

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

c. ipv4.gateway represents the address of the gateway

orangepi@orangepi:~$ 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"
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4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot

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

the IP address has been set to the desired value

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

valid_lIft forever preferred Ift forever

3.6.4.  AP6275P PCle NIC creates WIFI hotspot via create ap

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

https://github.com/oblique/create_ap

If you are using the latest image, the create_ap script has been pre-installed, and
you can create a WIFI hotspot through the create_ap command. The basic

command format of create_ap is as follows:

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

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

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

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

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

* passphrase: the password of the hotspot

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

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

orangepi@orangepiSb:~$ sudo create_ap -m nat wlan0 eth( orangepi orangepi

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

orangepi@orangepiSb:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi
Config dir: /tmp/create_ap.wlan0.conf.fPItFUJ2

PID: 3831

INetwork Manager found, set ap0 as unmanaged device... DONE

Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p

tmp/create _ap.wlan0.conf.fPItFUJ2/hostapd ctrl

ap0: interface state UNINITIALIZED->ENABLED

ap0: AP-ENABLED

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

orangepi to connect to the hotspot, the password is the orangepi set above
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&8 oLk B iE N b

T4k R - @
8 = (i)

v/ xunlong_orangepi_5G

orangepi 8 = (i)

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

28 T /BEM ‘RiE

T4 IR - @
a8 = (i)

v/ orangepi

5) In NAT mode, the wireless device connected to the hotspot of the development board
requests an IP address from the DHCP service of the development board, so there will be
two different network segments, for example, the IP of the development board is
192.168.1.X

orangepi@orangepiSb:~$ ifconfig eth(

eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::938f:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:c8:25:42:82  txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
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RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

{ &8 T4k B M R5E

T4 IR - @

v/ orangepi =

9)
®

IPV4 Hht

IP btk

WD 255.255.255.0
g 192.168.12.1

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

orangepi@orangepiSb:~$ sudo create_ap -m nat wlan0 eth(Q orangepi orangepi -g 192.168.2.1

At this time, after connecting to the hotspot through the mobile phone, click the
connected WIFI hotspot erangepi, and then you can see that the IP address of the mobile
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phone is 192.168.2.X

{ &8 T4k B M R5E

T4 IR - @

v/ orangepi =

9)
®

PV4 fttit
BCEIP =§5))
IPithif

F RS 255.255.256.0
¥ FH 23 192.168.2.1
7) 1If the --freq-band parameter is not specified, the hotspot created by default is in the

2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can
specify it through the --freq-band 5 parameter. The specific command is as follows

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi --freq-band 5

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

command is as follows

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth(Q orangepi orangepi --hidden

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

BH Hfth P48 /1PN

#¥R  orangepi

w2
AT

3.6.4.2. create_ap method to create WIFI hotspot in bridge mode

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

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 ethQ orangepi orangepi

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

successfully

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth(Q orangepi orangepi
[sudo] password for orangepi:

Config dir: /tmp/create_ap.wlan0.conf.fgoU5Xgt

PID: 3141

INetwork Manager found, set ap0 as unmanaged device... DONE
Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.fg9US5Xgt/hostapd ctrl

ap0: interface state UNINITIALIZED->ENABLED

ap0: AP-ENABLED

3) Take out the mobile phone at this time, and you can find the WIFI hotspot named
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orangepi created by the development board in the searched WIFT list, and then you can
click orangepi to connect to the hotspot, and the password is the orangepi set above

&8 oLk B iE N b

T4k R - @
8 = (i)

v/ xunlong_orangepi_5G

orangepi 8 = (i)

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

{ &8 T4k B M R5E

T4 IR - @
a8 = (i)

v/ orangepi

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

orangepi@orangepi:~$ ifconfig eth(

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

RX errors 0 dropped 50 overruns 0 frame 0

TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

{ 88 T B R5E

T4 IR - @
®

9)

v/ orangepi -

BcEIP

|Pithilk

T MER 255.255.255.0
ik FH 2% 192.168.1.1
6) If the --freq-band parameter is not specified, the hotspot created by default is in the

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

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

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth0 orangepi orangepi --freq-band 5
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7) If you need to hide the SSID, you can specify the --hidden parameter, the specific

command is as follows

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth(Q orangepi orangepi --hidden

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

WIFT hotspot.
BWARSES

BB Hith W& mA
ZFF  orangepi

w2 VP
g

3. 7. 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.

3.7. 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
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provided by Orange Pi, please do not suspect that the password orangepi is wrong,
but find other reasons.

3) After successfully logging in to the system, the display is as shown in the figure below

:$ ssh orangepi@192.168.1.192
orangepi@192.168.1.192's password:

System load: Up time:
Memory usage: TP
CPU temp: 48°C Usage of /:

: apt upgrade ]
Last check: 2023-02-07 10:45

Last login: Tue Feb 7 10:53:56 2023 from 192.168.1.5
i=S

If ssh cannot log in to the linux system normally, please 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. Can you connect:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, please reset the system and try again

3.7.2. 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
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username
e. Finally click OK

@
x

ix
@

#af

1. Open Session

e
®
,:
-]

" m ¥ E &2 e oY m b
it Rsh Xdmcp RDF VNG FTP  SFTP  Seial Fie  Shel Browser Mosh AwsS3 WSL

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

BN Advanced SSH setings \- Tarminal settings 2 Natwork setings x\w setiogs

3. Enter the IP address of the development board

A Macres 4 Took

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

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

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

orangepi users are orangepi

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

fault, just press Enter after inputting.

B 192.168.1.122 (root)

Terminal Sessions View Xserver Tools Games Settings Macros Help

E % % s x ® B Y 2 &8 ¢ 0

Session Servers Toaols Games  Sessions View Split MultExec Tunneling Packages Settings Help

onnect... [%]3. 192.168.1.122 (root)

A

192,168,1.122 {root)

Sessions

ols

4) After successfully logging in to the system, the display is as shown in the figure below
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m
Terminal Sessions View Xserver Tools Games Settings Macros Help
.2 - i == 1 o
E % % & & B B Y E 3 @
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help

Quick connect...

-
t + O

Iroot!

T Name

..
.cache

.config

.oh-my-zsh

pip

.bash_history
.bashrc
.desktop_autologin
viminfo

.wget-hsts
Xauthority

.zshre

< (remote display is forwarded through SSH)

» For more info, ctrl+click on help or visit our we

wWelcome to °1 1.0.0 Bullseye with Linux
System lea % Up time: 19 min  Local users:
Memory usage: 8% .516 IP: e
CPU temp: 49°C Usage of /:

orangepi-config ]

2 from 192.168.31.254

3.8. How to use ADB

3.8.1.  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

connected to 192.168.1.xx:5555

test@test:~$ adb devices
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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@orangepiSb:/# <--- 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 you do not have the 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
burn the Android image to SPIFlash+NVMe SSD).

=M@ » RKDevTool Release v2.92 » hin
F B =0 Frh
%] AdbWinapi.dll
[#] AdbWinUsbagi.dll

1K

[#] RKImageMaker

[ R I  T VT SR ¥
= o B T e R

=
P

An example of using adb in windows is shown below:
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3.8.2.  Use type-c data cable to connect to adb
1) First prepare a good quality Type-C data cable

2) Then please make sure that there is no USB device plugged into the USB interface

below
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3) Then connect the development board to the Ubuntu PC through the Type-C data cable.
The position of the Type-C interface on the development board is shown in the figure
below:

Type-C -

4) Then run the following command to set the Type-C interface to device mode

orangepi@orangepi:~$ sudo set_device.sh

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

5) 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

6) Then install the adb tool on the Ubuntu PC
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

7) Then use the following command to see if the adb device is recognized
test@test:~$ adb devices

List of devices attached

e0f9f71bc343c305 device

8) Then use the following command to log in to the linux system of the development
board
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test@test:~$ adb shell
root@orangepiSb:/# <--- 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 you do not have the 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
burn the Android image to SPIFlash+NVMe SSD).

£H » RKDevTool Release v2.82 » bin

-
= B3

2] AdbWinApi.dll

=] AdbWinUsbApi.dll
AFPTool
RKImageMaker

Bl
Ji2
>

E B EF B B

[T S T S T S

An example of using adb in windows is shown below:
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3.9. The method of uploading files to the Linux system of the

development board

3.9.1.  The method of uploading files to the development board
Linux system in Ubuntu PC

3.9.1.1. How to upload files using the scp command

1) Use the scp command to upload files from the Ubuntu PC to the Linux system of the
development board. The specific commands are as follows
a. file_path: Need to be replaced with the path of the file to be uploaded
b. orangepi: It is the user name of the Linux system of the development board, and
it can also be replaced with other ones, such as root
c. 192.168.xx.xx: It is the IP address of the development board, please modify it
according to the actual situation
d. /home/orangepi: The path in the Linux system of the development board can

also be modified to other paths

test@test:~$ scp file_path orangepi@192.168.xx.xx:/home/orangepi/

2) If you want to upload a folder, you need to add the -r parameter

test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

3) There are more usages of scp, please use the following command to view the man

manual

test@test:~$ man scp

3.9. 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
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3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty

Filezilla = &
X{F(F) REE) ZH(NV) FHM ESHRGS) BEB) FEBH)
# v EENEE O kO = 4 &
EAUH): AR FE(W): ®O(P): BREERQ |~
IHihs: | / v
v -
b bin
> boot
cdrom
X ~ Xtk xfrEm i
lib32 ZE 202211506
lib64 EES 202252085 09~
libx32 HF 202211506
lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A
media ZE 2022812503
s B 2022 t0840 - REEFTARSSR
opt B 202211506
M proc EES 2022512503+
root HF 2022512503
runm B® 20224F12 503
M\xi.r{ﬂ:ﬁ?ﬁ/\\El%, *JI\E".H:?,?;F; T SR
MRE 28/ i BE EEx K AR KE
FUBABYSCHF | IR | ARTHEYE S
& pimles e

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

FileZilla = i 8
3.Password: orangepi 5 Click Quick Connect

XfEF BEE SRV FEM ESRE BEE) BHH
# v [20s ok = 4 &%

£ | 1921681100 | ﬁF‘%(U):lrnot |vs?ﬁa<w>: %D(P):lzz | HEmEEQ | -

2 Usemame 4.Port number 22

1.IP address

5) Then choose to save the password, and then click OK
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BEEF?
{5183k Filezilla 2 HEE2ER?
IR AT Filezilla 2155, £R FilezZilla GEFEELEREAEASED,

FEEFEB(©)

RETEBRPNERV)

ETHB(M):

BRBANEB(R):

TEE—BEALERE! ARTEREE,

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

RS x

@ FEsEvENTRRRN. FEREERS BB

AR HEL,

aE

T

SRS

it

RS

[Ble=erzzn, sezeamiann

il

7) After the connection is successful, you can see the directory structure of the

development board linux file system on the right side of the filezilla software

sftp:/froot@192.168.31.11 - FileZilla = = i
XfHFP REE) TEV) FREM RSHS) BEB ZHH)
#~ EEEE ot o %> 24 ¢a
EHUH): | tp//192.168.31.11  BFE(U): | root BETD(W):  sewesens wOP): HEERQ | ~
4K#&:  Connected to 192.168.31.11
K& EMERFIE..
A& Listing directory froot
Wi FlH/root BB R AL
| At | ~ || BRES: | froot M
¥ E‘ v m/
bl root
| g A Xk XfrER mifiEE
|m lib32 Ex 2022411506
|29 libs4 B 20224F085 09
|10 libx32 EEd 2022511506~
[m8 tostsfound a2 S i Mtk MHEY BEGH MR FEEM
| media ZE3 2022812503
| mnt B2 2022085 09 BxR 20224F128-~ drwx—  root root
i':\ opt B3 202211506~ Bx 2022£E12H-~ drwxrxrx root root
|19 proc EE] 2022412503 BR 2022£F12H-- drwxrxrx root root
|1 root BEF 2022412503~ HR 2022£12H-~ drwxrxrx root root
7 run ZE] 202212803 .Xauthority 55B Xf§ 20228128 Ww— rook root
(5 chin a= B Ty P .bash history 793B X 20224£12H-~ -™w—  rootroot
|1 w26 MES. A/hEH2.268 BNVEMATER, KBt 504MB

RSB/ AEEEXH KRR RE
|

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 in 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 fi

le to the development board bingo.

sftp://root @192.168.31.11 - FileZilla - o x
X{FF) REE) FAEV) FREM BSHEG) BEE) BEIH)
. ¥ = O x F4a 986
FHUH): | tp://192.168.31.11 | HFA(U): root FZEE(W):  weneeeer iwa(P): BEERQ | -
s SIthome HEREI
{A7:  iEE"/home/orangepi"#IH RYIE. ..
4£75:  Listingdirectory /home/orangepi
[R7&:  FH*/home/orangepi"BI B R
ik /home/test/Downloads/test/ ~ | ER2ISs:  /home/orangepi ~
B B ‘i‘ boot
Music 2 dev
> Pictures M etc
Public ~ home
Templates ~
Videos 2! .cache
» VirtualBox VMs % .cinnamon
bin S
XHE A R LR sl XFE A XA R miREX AR FraE/A
L .bashrc 3.6KB X{F 202256128+ -TW-I-I~  Orangepi...
B nomachine 8.2.3 3... HE12503- profile 8078 Xff 2022F12F -rw-r-r~  orangepi...
.viminfo 3.5KB Xff 202212 -TWw— orangepi...
FMZEBIBAR(A) .Xscreensaver 20B X 20226612 -TW-TW-—  Orangepi...
.X5ession-errors 7.6KB X{F 20228128 -"W—  orangepi...
HEHC) .Xsession-errors... 7.7KB old-Xf& 20228128~ -Tw— orangepi...
HE(E .zshre 4.0KB X 2022%E12H-- -TW-TW-T-  0rangepi...
i%f? 1. KhRioR sEARO - - 1BAVHIMI6NER. kWS 6268
2/ L X3
BRS 38 /A 30T Al MEERFEEAY PO 1
RIFR(E)
HERD)
EwER)
SUPABOSCHF | fRRiRIN | PRIHEY S
1s) pATL = @@

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
3.9.2. The method of uploading files to the Linux system of the

development board in Windows PC

3.9.2.1. 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#close
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EFileZilla.......

Home
FileZilla

[FfiezilePo g e
ono

Siazlis o Download FileZilla Client _h:r Windows (64bit x86)

FileZills Server
Cociond The latest stable version of FlleZilla Client Is 3.62.2
Community Please select the file appropriate for your platform belov:
Forum o
wiki © windows (64bit x86) £
General r———
q Download ~ FE——
Support FileZilla Client RERETH
License b
Privacy Policy This Installer may Include bundied effers. Check below for mare options.
Trademark Policy
s ehamrit The 4bit versions of Windaws 8.1, 10 and 11 are supported.
e ke © More download options
Hightly bullds &
Translations Other platforms: £330 A &
Version history
ik ot what you are looking far?
Issue tracker = Snow additionsl download options
Other projects

Please select your edition of FileZilla Client
Filezilla Filezilla — pyopia pro  FileZilla Pro
with manual + CLI
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon S3 < = fes Yes
Backblaze B2 - - Yes Yes
Dropbox - - Yes Yes
Microsoft OneDrive < = Yes Yes
Google Drive = = Yes Yes
Google Cloud Storage = = Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV - - Yes Yes
OpenStack Swift = = Yes Yes
Box = = Yes Yes
Site Manager synchronization = = Yes Yes
Command-line interface - - = Yes
Batch transfers - - - Yes
Yownload Select Select Select
[———

2) The downloaded installation package is as follows, and then double-click to install
directly

FileZilla_Server_1.5.1 win64-setup.exe

3) During the installation process, please select Decline on the following installation

interface, and then select Next>
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— >
Optional Offer
Please consider this optional offer.

@ Download the Brave browser today

Join over 50 million people monthly using this secure, fast private browser

« Load pages 3x to 6x faster

« Use 33% less memory and save battery life

« Automatically block YouTube video ads

« Earn rewards for viewing privacy-respecting ads l

‘Yes, install the Brave browser and I accept Brave's Terms rave
of Use and Privacy Policy. Please note that FileZila is not

affiliated with Brave.

Privacy Policy Terms of Use

(D) Accept (® Dedline

Fullsaft Trskall 5 e—————

<Back | MNext> Cancel

4) The interface after filezilla is opened is as follows, and the display under the remote

site on the right is empty

SCHHF EV) S0 ESHE) SEE) WEDH
M -v CROWLIFAaochk
=0 | AAEUE | =@ BOC: -
A | C\Usersitest v
=y =
-
. O ks
S C
P Tt RS BERR ~ [zns TR MEEE  RESX R waE/E
it 2022/12/3 20:06:..
-5 2022/11/6 0:23:28 o
X 2022111119 1:30:.. B .
L] - 2022112/31
itz 2022/12/2 19:4T:...
i 2022/12/3 20:05:...
s 2022/11/6 0:23:28
Sz 2022111/6 02328
x 2022/12/3 20:06:...
-2 2022/11/6 0:23:28
e 2022/12/3 19:41:..
| -5 20191277 17
it 2022/11/6 0:25: <
11 40524 #1 27 NER. Xt 8.003,604 F5 s,
EEE/ae Al S X ERE BT
MR | (el AR
O b= oo

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

www.orangepi.org 133 www.xunlong.tv


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

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

. FileZilla = i 8
@ 3.Password: orangepi 5 Click Quick Connect
X{F(F) RIB(E) EFE(V) fFRM MEHHRG) HE(EB) TEIH)
& o« RIS TEIE O i O = 4 ..

4.Port number 22

1.IP address Silssmaiie

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

SN FileZilla i2E=EIS?
HNERIF FileZilla iDEERE, =3 FileZila EENESTER 8 NEE.

O 4A2EFZE(0)
O BEEZB PSRN
EEBE(M):
- BrENEBR:
TEE—BEELERE! EFOSEE.

f

7) Then choose to always trust this hest, and then click OK

0:
i
=Hl: 192.168.31.11:22
EHERLEG# ssh-ed25519 255
= SHA256:cHNL ietFlAy dyPsiLwdw

BEETEEN. FHERANNEFA)

frRn e nrnn
i

8) After the connection is successful, you can see the directory structure of the

development board linux file system on the right side of the filezilla software
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SOEHF) WREIE EEV) S BR(S) HEN(B) EEIH)

FEEomO « v Tdaos

EHH): |sf(p:ff192‘163‘31.‘ mpg(u):|mm | m(m:|---..... | ﬁD(P}:l:l tEERQ) |
4 Connected to 192.168.31.11 A
R ERERFE.
iz Listing directory froot
T Pl froot" B RALT o
- || mEas: [ root v
S EEET
28 root
" The directory structure of the Linux file system of the development board
T i b R BiEER ~
2022/12/3 18:57:... iR et > st f-=ilia 4 R FEEE
2022/12{3 18:57:... 2
2022/12/3 18:57-.. «cache i 2022/12/3 16... root root
ok 2022/11/11 1:48:.. config po4t3 2022/12/3 4:... root raot
pod 2022/12/3 18:55:.. .oh-my-zsh i 2022/12/3 5... root root
s 2022/12/3 0:17:04 pip puioS3 2022/12/3 16... root raot
i 2022/11/13 O:14:.. [ \bash_histery 793 BASH HIS.. 2022/12/3 18.. - root root
hod 2022/12/3 19:57-.. |7 bashrc 3523 BASHRC.. 2022/12/3 4. root root
prats 2022/11/26 18:2... [] .desktop_autologin 0 DESKTOP.. 2022/12/3 4.... root root
pod 2022/12/3 20:06:... [ wiminfo 1,375 VIMINFO .. 2022/12/3 17.. - root reot
wiE 2019/12/7 17:14z.. [ wget-hsts 169 WGET-HS.. 2022/12/3 16. -rw- root root
SrigsE 2022/12/3 18:55:... [ Xautherity 55 XAUTHOR.. 2022/12/3 18.. - root root
hod S 2022/11/10 103... [ zshre 3,978 ZSHRCSZf# 2022/12/3 5. -rw-r--r—-  root root
S 2022/11/6 16:20:... v
3 DR A1 PEER. Al 1,744,838,656 F 7 it 14 AES. FovEih 0,804 FE
RES /S AE EESE Fh R B

FIRMt | S| MRS |
RO po= e

9) 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
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[A sfipy//root@192.168.31.11 - FileZilla = x
XHF REE BBV R\ BS®ES BEE ZFEH)
Z-[EFEEekRO LV Faos
=HUH): | sh/192.16831.] BAE(U): [roct | =By [seeeeees | moeyr| | | cmema |-
475 Connected to 192.168.31.11 ~
i ERERIE.
475 Listing directory /root
Bl froot BB RALH .
A v | =R (froot v
i G NEEN;
& - | root
&
s
i
e v s S iR A R FEs/E
bl ® | [l cache -3 2022/12/3 16, drvx--—— root raot
E-r &) 2022/11/11 1:48-... «config p=<E 2022/12/3 4. drwxr-xr-x  root root
S = 2022/12/3 18:55: .oh-my-zsh IR 2022/12/3 5i..  drwxr-xrx  root root
-3 2022/12/3 0:17:04 i S 2022/12/3 16... drwxr-xr-x  root root
pat == 2022/11/13 0:14: [} Jbash_history 793 BASH HIS.. 2022/12/3 18.. - root root
ﬂi(?j et 2022/12/3 19:5T: [ bashrc 3523 BASHRC 2022/12/3 4. -rw-r- root root
=EE i 2022/11/26 1 [ .desktop_autologin 0 DESKTOP.. 2022/12/3 &.. - root root
HBESQ) i 20224123 20: [ wiminfo 1,375 VIMINFO .. 2022/12/3 17.. - root root
SEESIEAY sz 2019/12/7 17: [} wget-hsts 169 WGET-HS.. 2022/12/3 16.. - root root
G s 20221243 18:551.. [ Xauthority 55 XAUTHOR.. 2022/12/3 18.. -rw--- root root
= 2022/11/10 10:2.. [ zshre 3070 ZSHRC SZ#F 2022/12/3 St -rw-r-—1-  rootroot
;D hoci o3 2022/11/6 16:20:... "
EHER)
T 7 Aoz A 4 PER. M 9894 F
RS/ T mE TR Fh RER BE
FIRARH | EE RS
QO wok:= oo

10) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded files

11) 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. HDMI test

3.10.1. HDMI display test

1) Use HDMI to HDMI cable to connect Orange Pi development board and HDMI

display
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2) After starting the linux system, if the HDMI monitor has image output, it means that
the HDMI interface is working normally

Note that although many laptops have an HDMI interface, the HDMI interface
of the notebook generally only has the output function, and does not have the
function of HDMI in, that is to say, the HDMI output of other devices cannot be
displayed on the notebook screen.

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

function.

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

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

3.10.2. HDMI to VGA display test

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

b. A VGA cable

c. A monitor or TV that supports VGA interface

2) HDMI to VGA display test as shown below
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When using HDMI to VGA display, the development board and the 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.

3.10.3. HDMI resolution setting method
1) First open Display in Settings

www.orangepi.org 138 www.xunlong.tv



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

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

& Run Program...

B Terminal Emulator
B File Manager

[ Mail Reader

@ web Browser

£ Settings Manager

Accessibility

< Development 4. Additional Drivers

# Graphics B Advanced Network Configuration
< Help k& Appearance

22 Accessories

- v v B3

@ Internet. » @ sluetooth Adapters
& Multimedia » @ Bluetooth Manager
¥ office » & color profiles

2 System » M pefault Applications

@ Log Out M Desktop
Configuration
% File Manager Settings
= Input Method
=4 Keyboard
' Mouse and Touchpad
A Notifications
% OrangePi config
B panel
® Power Manager
(53 print settings
B Removable Drives and Media
B screensaver
/i Session and Startup

Or‘ancie Fi

“ Settings Editor
@ Software & Updates
21 Window Manager

&1 window Manager Tweaks
B, workspaces
¥ xfce Terminal settings

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

General Advanced

HDMI-1
|

Resolution: 1920x1080%

Scale: 1x

Refresh rate:

Rotation:

Reflection:

| v Apply |

i X Close |

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

HDMI-1

Resolution:

Seale: 1280x1024

1280x960
Refresh rate T
Rotation: 1280x720
-~ 1024x768
BOOxE00
720x576

T20x480

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

g Display

General Advanced

HDMI-1

Resolution: 1280x1024

Scale: 1x

Refresh rate:

Rotation:

Reflection:

X Close
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5) After the new resolution is set, select Keep the configuration
anp!icatiomf P Display [Q Confirmation =1 Fri 2Dec,01:13  fly ¢§7)orangepi

E Display = o x

General Advanced

HOMI-1 -

Resolution: 1280x1024 o d

@ Would you like to keep this configuration?
The previous configuration will be restored in 1 seconds if you do not reply to this question. feflection: None »

| Keep this configuration | Restore the previous configuration

L3

EPHelp % Close

¥ Apply

3.11. How to use Bluetooth

3.11.1. Test method of desktop image
1) Click the Bluetooth icon in the upper right corner of the desktop

) i) orangepi

2) Then select the adapter
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Fri 2 Dec, 02:45 E Q"Eﬂiﬂ:})amngepi

£ Turn Bluetooth Off

| ® Set Up New Device...

-~ Send Files to Device...

X Recent Connections...

) Devices

[ Local Services...
& Plugins
<4 Help

8 Exit

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

r Shall bluetooth get enabled automatically? 1

4) Then set the _ to _ in the Bluetooth adapter setting

interface, and then close it
k Bluetooth Adapters b

orangepi5

Visibility Setting
_ Hidden

O Always visible

' Temporarily visible

Always
Friendly Name

| orangepi5

5) Then open the configuration interface of the Bluetooth device

Fri 2 Dec. 02:50 [#] b'gegdrﬁorangepi
& Turn Bluetooth Off
@ Set Up New Device...

-~ Send Files to Device...

*) Recent Connections...

@ Adapters...

[%) Local Services...
P Plugins

<> Help

Exit
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6) Click Search to start scanning the surrounding Bluetooth devices

Bluetooth Devices

Adapter Device View Help

Q S,

%326.25 KB_0.00 B/s<i74.55 KB 0.00 /s ) &

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

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

Bluetooth Devices

Adapter Device View Help
Q Search =3 —" Send File
™ OFPPO K9 5G
Smart phone
B0:46:92:C1:80:08
= Xiaomi 12S Pro
San € connect
Connect To:
& Info
s Send note

Zh send a File...

p/s<i75.68 KB 0.00 B/s kil &

Rename device...

1 ® Remove...

7) 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
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Fri 2 Dec, 02:53 [5] { @ ¢} orangepi

Bluetooth

Pairing request for:

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

Confirm Deny

8) After pairing with the mobile phone, you can select the paired Bluetooth device, then
right-click and select _ to start sending a picture to the mobile phone

3 Bluetooth Devices
Adapter Device View Help

Q Search Setup = ~=" Send File

aomi 125 Pro

0 connect
Connect To:
@ Network Access Point
'y Info
y Send note

< Trust
% Setup... .
Rename device... g2k acosis g

@ Remove...

9) The interface for sending pictures is as follows

Adapter
Q Search - Z= Send File

Xiaomi 1“ Pro

Bluetooth File Transfer

9 Sending files via Bluetooth

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

Stop

rﬁaa 2.04 KB 114.53 !'B:Q? 36 KB 1.40 Xb/s |
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3. 12. USB interface test

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

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

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

3) If the mouse or keyboard can operate normally, it means that the USB interface is
working normally (the mouse can only be used in the desktop version of the system)
3.12.2. Connect USB storage device test

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

Pi development board

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

disk is recognized successfully

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

8 0 30044160 sda

8 1 30043119 sdal

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
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3.12.3. USB camera test
1) First, you need to prepare a USB camera that supports the UVC protocol as shown in
the figure below or similar, and then insert the USB camera into the USB port of the

Orange Pi development board

WEBCAM O == HDFULL

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

USB camera is /dev/videoO

orangepi@orangepi:~$ v412-ctl --list-devices

Q8 HD Webcam: Q8 HD Webcam (usb-fc880000.usb-1):
/dev/video0
/dev/videol
/dev/media0

Note that the 1 in v412 is a lowercase letter 1, not the number 1.

In addition, the serial number of the video is not necessarily video0, please refer

to what you actually see.

3) In the desktop system, Cheese can be used to directly open the USB camera. The

method of opening Cheese is shown in the figure below.:
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& Run Program...
B Terminal Emulator
B File Manager
(= Mail Reader
@ web Browser
[ Settings »
12 Accessories 13
<L Development »
# Graphics 13
4 Help
i Intemet

LW & sudacity
W office ) M cheese ;
i System 13 Pulsepudio System Tray
® Log out T Ppulsesudio Volume Contral

T PulseAudio Volume Control

@ pulseAudio Volume Meter (Capture)
@ PulseAudio Volume Meter (Playback)
[ ot vaL2 test Utility

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

{5 Applications - = Take a Phato

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¢) The -r option is used to specify the resolution of the photo
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d) The -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

3.13. Audio Test

3.13.1. Testing audio methods on desktop systems
1) First open the file manager

(j Applications -

&) Run Program...

Terminal Emulator

B File Manager

{4 Mail Reader
@ web Browser
[%| settings

v w

ﬁ Accessones

<f 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)
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File Edit View Go Help

then find this directory
{ > A ﬁl 7 jusrisharefsounds/alsa/ / o

Places

=
b Computer

e Orangepi
[7] Desktop Front_Centerwav  Front_Left.wav
)

ﬁ Trash
E Documents
E Ll Front_Right.wav Noise.wav Rear_Center.wav
[i5] pictures
E Videos
E[ Downloads
Devices Rear_Left.wav Rear_Right.wav Side_Left.wav

Jd

Side_Right.wav
Go to the root directory fromsA@hes mis (1.982.048 bytes) WAV audio

| File System

File Edit View Go Help

< > A Q 1 usr/share/sounds/alsa/ <}
Places

g Computer n “ n

[ orangep

P,jaeskmp audio. . i . ‘ wav

I Trash Tpen Wi

|, | Documents & Send To 3 ;

@ e Front_Righ ** ~ wav

[ ictures 5 copy

E Videos : % Paste :

[ townloads @ & Move to Trash
Devices Rear_Cent |4 Properties... ht.wav

L_J File System

__ 17 MB Volume n a

403 MB Volume

= side_Leftwav  Side_Right.wav

. Browse Network Use "VLC media player” to open the selected file |

4) How to switch between different audio devices such as HDMI playback and
headphone playback
a. First open the volume control interface

{8 Default server

B Default Sink

& Default Source

i Playback Streams
@ Recording Streams
4 Modules

}
Volume Meter (Playback)...
Volume Meter (Recording)...

Configure Local Sound Server
More...
< About

[ quit

b. When playing audio, the audio device options that the playback software can use

will be displayed in Playback, as shown in the figure below, where you can set
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which audio device to play to

) Volume Contrul B aes A& audio.wav - VLC media = 511 2 Dc. 0624 31 & iy dfforangepi

bedia Mayback Audio Video Sublitje Tools View Help

& VIC media player (UBVLC 3.0.17.9): audio stream on

00.07  e—
Il e m|m

Show: applications

3.13.2. The method of using commands to play audio
3.13.2.1. 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 2 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-dpO spdif-hifi-0 [rockchip-dpO spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

card 1: rockchiphdmiO [rockchip-hdmiO], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
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Subdevices: 1/1

Subdevice #0: subdevice #0
card 2: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES8323.6-0010-0 [dailink-multicodecs|
ES8323.6-0010-0]

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

earphone can hear the sound, it means that the hardware can be used normally.

orangepi@orangepi:~$ aplay -D hw:2,0 /usr/share/sounds/alsa/audio.wav
Playing WAVE 'audio.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.13.2.2. 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 HDMI sound card is card 1

orangepi@orangepi:~$ aplay -1
#*x% List of PLAYBACK Hardware Devices ****
card 0: rockchipdp0 [rockchip-dp0], device 0: rockchip-dpO 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: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES8323.6-0010-0 [dailink-multicodecs|
[ES8323.6-0010-0]

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.
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orangepi@orangepi:~$ aplay -D hw:1,0 /usr/share/sounds/alsa/audio.wav

3.13.3. Method of using commands to test recording
1) There is an onboard MIC on the development board, the location is as follows:

2) Running the test_record.sh main command will record a piece of audio through the
onboard MIC, and then play it to HDMI and headphones.

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 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. 14. Temperature sensor

The command to view the system temperature sensor is:

orangepi@orangepi:~$ sensors
gpu_thermal-virtual-0
|Adapter: Virtual device
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templ: +47.2°C

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)

3. 15. 26 Pin Interface Pin Description

1) Please refer to the figure below for the order of the 26 pin interface pins on the Orange

Pi 5B development board
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pin 26

2) The functions of the 26 pin interface pins of the Orange Pi 5B development board are
shown in the table below

a. The following is the complete pin diagram of 26pin

SRtk SRy ERvhek GPIO GPIOFS |3IMFS |3IWFS| GPIOFS |  GPIO ERY# SRtk SR
3.3V i 2 5V
PWM13 M2 (febf0010) |UART1 RX M1 (feb40000) 12C5 SDA M3 GPIO1 B7 47 E] 4 5V
UART1 TX M1 12C5 SCL M3 GPIO1 B6 46 5 6 GND
PWM15_IR_M2 (febf0030) | GPIO1_C6 54 7 8 131 GPI04_A3 | UARTO_TX_M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIOO0 D5 CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 _(fd8b0030) 12C1 SCL M2 CAN2 RX M1 GPIO0_D4 28 15 16 59 GPIO1 D3 [UART4 RX M0 (feb70000) | 12C1 SDA M4 [PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4_TX MO 12C1 SCL M4 [PWMO M1 (fd8b0000)
12C3 SCL_ M0 UART3 TX M0 _(feb60000) SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12€3 SDA M0 UART3 RX MO SPI4_MISO_MO GPIOL CO 48 21 22 PowerKey
PWM3 IR M2 (fd8b0030) SPI4_CLK_ MO GPIO1 C2 50 23 24 52 GPIOL C4 SPI4_CS1 MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8b0010)

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

SR E R SR GPIO GPIOFS |SIHFS
3.3V 1
PWM13_M2 (febf0010) |UART1 RX M1 (feb40000) 12C5_SDA_M3 GPIO1_B7 47 3
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 5
PWM15_IR_M2 (febf0030) | GPIO1_C6 54 7
GND 9
PWM14_M1 (febf0020) CAN1_RX_M1 GPIO4_B2 138 11
CAN1 TX M1 GPIO4_B3 139 13
PWM3_IR_M0 (fd8b0030) 12C1_SCL_M2 CAN2_RX_M1 GPIO0_D4 28 15
3.3V 17
12C3_SCL_MO UART3_TX MO (feb60000) SPI4_MOSI_MO GPIO1_C1 49 19
12C3_SDA_MO UART3_RX_MO SPI4_MISO_MO GPIO1_CO 48 21
PWM3_IR_ M2 (fd8b0030) SPI4_CLK_MO GPIO1_C2 50 23
GND 25

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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3IlEFS | GPIOFS GPIO SR ERThEE ERThEE
2 5V
4 5V
6 GND
8 131 GPIO4_A3 |UARTO_TX_M2 (fd890000)
10 132 GPIO4_A4 UARTO_RX_M2
12 29 GPIO0_D5 CAN2 TX M1 12C1 SDA_M2
14 GND
16 59 GPIO1 D3 |UART4 RX M0 (feb70000) | 12€1 SDA M4 | PwWM1 M1 (fd8b0010)
18 58 GPIO1_D2 UART4_TX_MO 12€1_SCL_M4 | PWMO_M1 (fd8b0000)
20 GND
22 PowerKey
24 52 GPIO1_C4 SP14_CS1_MO
26 35 GPIO1_ A3 | PwM1 M2 (fd8b0010)

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 26pin header.

The 22nd pin in the 26pin is floating and has no purpose by default. But if you
solder the lower resistor (100R) on the development board, it can be used as a

power-on/off pin (connecting this pin to GND will trigger a shutdown action).

3) There are a total of 16 GPIO ports in the 26pin interface, and the voltage of all GPIO
ports is 3.3v

3. 16. 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.
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The storage path of the compiled wiringOP deb package in orangepi-build is:

orangepi-build/external/cache/debs/armé64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you can see
the output below, it means that wiringOP has been pre-installed and can be used
normally.
root@orangepisb:~# gplo readall

Physical

+
I

+

|

|

|

|

|

| CAN1_RX CAN2_TX
| CAN1_TX GND

| CANZ2_RX SDA.1

| 3.3V SCL.1

| SPI4_TXD GND

| SPI4_RXD PowerKey
| SPI4 CLK SPI4 CS1
I
+
I
+

Physical
PISB

+
I
+
I
I
I
I
I
|
I
|
I
I
I
I
I
+
I
+

root@orangepi5b:~# |j

wiringOP is currently mainly adapted to the functions of setting GPIO port
input and output, setting GPI1O port output high and low levels, and setting pull-up
and pull-down resistors. Features like 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 5B 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 go to the official tool on
the Orange Pi 5B data download page to download the source code compression package of

wiringOP.tar.gz.
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wiringCP source code compressed package

2) Compile and install wiringOP

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

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

3) Test the output of the gpio readall command as follows

root@rangepi5b:~# gpilo readall

+ ---4+
V | Physical
B s =

1
il
il

CAN1_RX
CAN1_TX
CANZ_RX

3.3V

[

[

[

[

[

| CAN2_TX
| GND

| SDA.1

| SCL.1

| GND

| PowerKey
| SPI4_CS1
[

SPI4_RXD
SPI4_CLK

____++____
Physical
PI5B

p— + — — — — — — ——— ——— —
—t —— ——

:
!
+

I
+
I
I
I
I
I
I
I
I
I
| SPI4_TXD
I
I
I
+
I
+
b

root@orangepi5b:

3. 17. 26pin interface GPI1O, 12C, UART, SPI and PWM test

Note, if you need to set overlays to open multiple configurations at the same
time, please use spaces to separate them and write them on one line as follows.
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=i2cl-m2 lcdl ov13850-c1 pwml3-m2 spi4-mO0-csl-spidev uart0-m2

3.17.1. 26pin GPIO port test

The linux system released by Orange Pi has a pre-installed blink all gpio
program, which will set all 16 GPIO ports in the 26pin to switch between high and

low levels continuously.

After running the blink_all gpio program, when using a multimeter to measure
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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 GPI1O port is

working properly.

The way to run the blink all_gpio program is as follows:
orangepi@orangepiSb:~$ sudo blink_all_gpio #Remember to add sudo permission

[sudo] password for orangepi: #A password is required here

1) A total of 16 GPIO ports can be used in the 26pins of the development board. The
following uses pin 7—the corresponding GPIO is GPIO1 C6——the corresponding wPi

serial number is 2—as an example to demonstrate how to set the high and low levels of

the GPIO port
root@orangepiSb:~# gpio readall

PWM15

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
root@orangepiSb:~# gpio readall

| GPIO | wPi
Fo-mm-- +o----

I
SDA.5 | IN

|

|

| 46 | SCL.5 | IN
| 54| PWM15 | ouT
GND

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

successfully.

root@orangepi:~/wiringOP# gpio write 2 1

Use gpio readall to see that the value (V) of pin 7 has changed to 1
root@orangepiSb:~# gpio readall

5) The setting method of other pins is similar, just modify the serial number of wPi to the
corresponding serial number of the pin

3.17.2. 26pin SPI test

1) According to the schematic diagram of the 26pin interface, the spi available for

Orange Pi 5B is spi4

| 12C5_SDA/UART1_RX/GPIO1 B7_J ‘—f 2.3v1
TZC5_SCL7UERTI _TX/GPIOI_B6_J 5 =b&
B _C6_ 79 e UARTO_TX M2/GPIO4_A3 J
e Bl URRT0_RX WZ/GPIOZ_Ad_J
CAN1_RX M1/GPIO4_B2_J 119 &N CENZ_TX/GPIOU_D5_.
CANI_TX_MI/GPIO4_B3_J 39 T
CANZ_RX/GFIOU_D4_J 15 1 i I2C1_SDA/UART4_RX/GPIOl D3 J
e o TZCI_SCL/URRTZ_TX/GFIOL_DZ_J
|sPI4_MOSI/UART3_TX/GPIOL C1_J —1o 3-
SPIZ_MISO/UART3_RX/GPIOL_CU_J 21 SE Power On L
SPIZ_CIR/GPIOL_C2_J 23] SPI4_CS1/GEIOL_C2_J
25
- d o Do i

In the Linux system, the spi4 in the 26pin is closed by default, and it needs to be

opened manually to use it.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart

the Linux system to open spi4.

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

overlays=spi4-m0-cs1-spidev

2) First check whether there is a spidev4.1 device node in the linux system. If it exists, it

means that SPI4 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev4.1
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dev/spidev4.1

Note that /dev/spidev4.0 cannot be used, please use /dev/spidev4.1, don't make a

mistake.

3) Do not short-circuit the mosi and miso pins of 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/spidev4.1

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD | ...... (7 SN '

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,

4) Then short-circuit the two pins of mosi (the 19th pin in the 26pin interface) and miso
(the 21st pin in the 26pin interface) of SPI4, and then run the output of spidev_test as

follows, you can see the sending and receiving same data

wWile, W & |

nun

e
LE L]

-.'J:m [T

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.1

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF FF FO 0D | :
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 FE FFFFFOOD | .....@...:

3.17.3. 26pin I12C test
1) As can be seen from the table below, the available i2¢ for Orange Pi 5B is i2¢l1, i2¢3

WWww.orangepi.org 160 www.xunlong.tv



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

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

and 12¢5, a total of three sets of i2¢ buses

LT ETET 3 LT3 GPIO GPIOFFE | 3IMFS [3IMFS| GPIOFE | GPIO SR L =R
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) [12c5 sDA M3 ] GPIO1 B7 47 3 4 5V
UART1 TX M1 I 12C5_SCL_ M3 I GPIO1_B6 46 5 6 GND
PWM15_IR_M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4_A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) [12c1 sci_mz| CAN2 RX M1 GPIOO D4 28 15 16 59 GPIO1 D3 [UART4 RX MO (feb70000) [[12C1 SDA Mal[ PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1_SCL_M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 (feb60000) SPI4_MOSI_MO GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 PowerKey
PWM3_IR_M2 (fdgb0030) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 C4 SP14_CS1 MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8boo10)

As can be seen from the above table, i2c1 can be derived from pins 12 and 15 of
26pin (i2c1_m?2), and can also be derived from pins 16 and 18 of 26pin (i2c1_m4),
please follow your own needs Just select a group. Please don't think that these are

two different sets of i2¢ buses.

In the linux system, the i2¢ in the 26pin is turned off by default, and it needs to be

turned on manually before it can be used.

Add the following configuration in red font to /boot/orangepiEnv.txt, and then
restart the Linux system to open i2cl, i2¢3 and i2¢5 at the same time. If you only

need to open one, then just fill in one.

Select the settings for i2c1_m2 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=i2cl-m2 i2¢3-m0 i2¢5-m3

Select the settings for i2c1_m4 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=i2cl-m4 i2¢3-m0 i2¢5-m3

2) After starting the linux system, first confirm that there is an i2c device node under
/dev

orangepi@orangepi:~$ Is /dev/i2¢c-*

dev/i2c-0 /dev/i2c-10 /dev/i2¢-3 /dev/i2c-6 /dev/i2c-9

dev/i2c-1 /dev/i2c-2  /dev/i2¢-5 /dev/i2c-7

3) Then connect an i2¢ device to the i2¢ pin of the 26pin connector
i2c1-m2 i2c1-m4 12¢3-m0 12¢5-m3
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Sda pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 12 to pin 16 to pin 21 to pin 3

Sck pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 15 to pin 18 to pin 19 to pin 5

Vee pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 1 to pin 1 to pin 1 to pin 1

Gnd pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 6 to pin 6 to pin 6 to pin 6

4) Then use the i2edetect -y command, if the address of the connected i2¢ device can be

detected, it means that i2c can be used normally

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

orangepi@orangepi:~$ sudo i2cdetect -y 3 #12¢3 command

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

:$ sudo i12cdetect -y 5
[sudo] password for orangepi:
0 1

2 3 4 3 6 7 &8 9

3.17.4. 26pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi 5B are four

groups of uart buses: uart0, vartl, vart3 and uart4

AT EET E AT GPIO GPIOFFE |3IBIFS [3IMFE| GPIOFE GPIO R =R E R
3.3V 1 2 5V
PWM13 M2 (febf0010) [JUART1 RX M1 (feb40000) || 12C5_SDA_M3 GPIO1 B7 47 3 4 5V
UARTL TX M1 | 12C5 SCL M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 |UARTO TX M2 (fd890000)
GND 9 10 132 | GPIO4_A4 UARTO_RX_M2
PWM14 M1 (febf0020) CANL RX M1 GPIO4 B2 138 1 12 29 GPIO0 D5 CAN2 TX_M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3_IR_MO_(fd8b0030) 12C1_SCL_M2 CAN2_RX_M1 GPIOO_D4 28 15 16 59 GPIO1_D3 [UART4_RX_MO (feb70000) | 12C1_SDA_M4 [PWM1_M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4 TX_MO 12C1 SCL M4 [PWMO0 M1 (fd8b0000)
12C3 SCL M0 UART3 TX MO (feb60000) SPI4_MOSI_ MO GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIO1_CO 48 21 22 PowerKey
PWM3 IR M2 (fd8b0030 SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1 MO
GND 25 26 35 GPIOL A3 | PWM1 M2 (fd8b0010)

In the Linux system, the uart in the 26pin is closed by default, and it needs to be

opened manually before it can be used.
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Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open uart(, uartl, uart3 and uart4 at the same time. If you only
need to open one, then fill in one.

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

overlays=uart0-m2 wuartl-m1 uart3-m0 uart4-m0

2) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS1 /dev/ttyS3 /dev/ttyS4 /dev/ttyS9

3) Then start to test the uart interface, first use the DuPont line to short the rx and tx of
the uart interface to be tested
uart0 uartl uart3 uart4

Tx pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 8 to pin 5 to pin 19 to pin 18

Rx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 10 to pin 3 to pin 21 to pin 16

411 ] i

UART4 UARTO

4) 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

a. Test UARTO
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS0

[sudo] password for orangepi: #enter password here

Out: 0 > 0
Out: 1: >
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Out: 2: >

Out: 3: > 3
Out: 4. >

Out: 5: > 5°C

b. Test UARTI1

orangepi@orangepi:~$ sudo gpio serial /dev/ttyS1

[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

c. Test UARTS3

orangepi@orangepi:~$ sudo gpio serial /dev/ttyS3

[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

d. Test UART4

orangepi@orangepi:~$ sudo gpio serial /dev/ttyS4

[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
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3.17.5. PWM test method

1) As can be seen from the table below, the available pwm for Orange Pi 5B includes

pwmO, pwml, pwm3, pwml3, pwml14 and pwm135, a total of six pwm

=Rt SR =R GPIO GPIOFFS |3IBFFS |3IMFS| GPIOFS | GPIO SR =Rtk =R
3.3V 1 2 5V
[Pwm13 M2 (febf0010)] | UARTL RX M1 (feb40000) 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5 SCL M3 GPIO1 B6 45 5 6 GND
PWM15_IR_M2_(febf0030) [[ GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
[PwMm14 M1 (febfo020)] CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0 D5 CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 i3 14 GND
[PwM2 IR M0 _(fd8b0o30) 12C1 SCL M2 CAN2 RX M1 GPIOO_D4 28 15 16 59 GPIO1 D3 |UART4 RX M0 (feb70000) | 12C1 SDA M4 [PWM1 M1 (fd8b0010)!
3.3V 17 18 58 GPIO1 D2 UART4_TX_MO 12C1 SCL M4 |PWMO0_M1_(fd8b0000)!
12€3 SCL M0 UART3 TX Mo ( ) SPI4_ MOSI M0 GPIOL C1 49 19 20 GND
12C3 SDA MO UART3_RX_MO SPI4_MISO_MO GPIO1 CO 48 21 22 PowerKey
PWM3 IR M2 _(fd8b0030)} SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1_MO
GND 25 26 35 GPIO1 A3 [ | PWM1 M2 (fd8b0010)

As can be seen from the table above:

pwml can be derived from pin 16 of 26pin (pwm1l_m1), or from pin 26 of 26pin
(pwml_m?2)

pwm3 can be derived from pin 15 of 26pin (pwm3_m0), or from pin 23 of 26pin
(pwm3_m?2)

Please select the corresponding pin according to your needs. Please don't think

that these are two different pwm buses.

In the linux system, the pwm in the 26pin is closed by default, and it needs to be

opened manually to use it.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open pwm0, pwml13, pwml4 and pwml$5 at the same time. If

you only need to open one, then fill in one.

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

overlays=pwm(0-m1 pwml3-m2 pwml4-m1l pwml5-m2

Select the settings of pwm1_m1 as shown below, please do not open pwml-m1 and
pwml-m2 at the same time:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwml-m1

Select the settings for pwm1_m?2 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm1-m2
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Select the settings of pwm3_m0 as shown below, please do not open pwm3-m0 and
pwm3-m2 at the same time:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm3-m0

Select the settings for pwm3_m?2 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm3-m2

2) After opening a pwm, there will be an extra pwmchipX in /sys/class/pwm/ (X is a
specific number), for example, after opening pwml5, check the pwmchipX under

/sys/class/pwm/ two became three

orangepi@orangepi:~$ Is /sys/class/pwm/

pwmchip0) pwmchipl pwmchip2

3) Which pwmchip above corresponds to pwml15? Let’s check the output of the Is

[sys/class/pwm/ -1 command first, as shown below:
:$ 1ls /sys/class/pwm/ -1

total @

LrwxrwxrwX 1 root root 0 Dec 2 10:20

lrwxrwxrwx 1 root root @ Dec 2 10:20

LrwxrwxrwXx 1 root root @ Dec 2 10:20
S5

4) Then it can be known from the table below that the base address of the pwml5
register is febf0030, and then look at the output of the Is /sys/class/pwm/ -1 command,

you can see that pwmchip2 is linked to febf0030.pwm, so pwml5 corresponds to

pwmchip as pwmchip2
=R =R =R GPIO GPIOFFS |3IMFS |3IWFS| GPIOFS | GPIO SRV =Rk ERmtE
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5 SDA_M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5_SCL_M3 GPIO1_B6 46 5 6 GND
PWM15_IR_M2_(febf0030) | GPIO1 C6 54 7 8 131 | GPIO4_A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 CAN2_RX M1 GPIO0_D4 28 15 16 50 GPIO1 D3 |UART4_RX_ MO (feb70000) | 12C1 SDA M4 | PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1 SCL M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 (feb60000) SPI4_MOSI_MO GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 PowerKey
PWM3_IR_M2 (fdgb0030) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 C4 SP14_CS1 MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8boo10)

5) Then use the following command to make pwm15 output a SOHz square wave (please

switch to the root user first, and then execute the following command)

root(@orangepi:~# echo 0 > /sys/class/pwm/pwmchip2/export

www.orangepi.org 166 www.xunlong.tv


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

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

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

50.00Hz
_ml_
—Em

6) The test method of pwm15 demonstrated above is similar to other pwm test methods.

3. 18. 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.

3.18.1. 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
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Note that the following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

If the code cannot be downloaded, please go to the official tool to download the

source code compression package.

wiringOP-Python source compression package

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next

Cloning into 'wiringOP-Python'...

remote: Enumerating objects: 602, done.

remote: Counting objects: 100% (40/40), done.

remote: Compressing objects: 100% (28/28), done.

remote: Total 602 (delta 20), reused 26 (delta 12), pack-reused 562

Receiving objects: 100% (602/602), 309.30 KiB | 1.23 MiB/s, done.

IResolving deltas: 100% (349/349), done.

Submodule 'wiringOP' (https://github.com/orangepi-xunlong/wiringOP.git) registered for path 'wiringOP'
Cloning into '/root/test/wiringOP-Python/wiringOP"...

remote: Enumerating objects: 654, done.

remote: Counting objects: 100% (273/273), done.

remote: Compressing objects: 100% (33/33), done.

remote: Total 654 (delta 244), reused 245 (delta 238), pack-reused 381

Receiving objects: 100% (654/654), 360.54 KiB | 1.73 MiB/s, done.

IResolving deltas: 100% (424/424), done.

Submodule path 'wiringOP'": checked out '85f1331cd8fda668115461ec1c06cb342057eb03'

3) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

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

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

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

interface

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

Help on module wiringpi:

INAME

wiringpi

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

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

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

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, and press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

NAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.
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CLASSES
builtins.object
GPIO
12C
Serial

nes

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

>>>

3.18.2. 26pin GPIO port test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only use the gpio command in
wiringOP to check the correspondence between the board wPi number and the
physical pin.

root@orangepisb:~# gplo readall
PI5B  +---
Physical Vv

3.3V
SPI4_TXD
SPI4_RXD
SPI4_CLK

PowerKey
SPI4_CS1

Physical

+

I

et

|

|

|

|

|

| -
| CAN1_TX
|

|

|

|

|

|

+

I

+

f— ——  — —

I
+
I
I
I
I
I
|
I
CAN2_RX |
I
I
I
I
I
+
I
+

root@orangepi5b:~# |j

1) A total of 16 GPIO ports can be used in the 26pins of the development board. The
following uses pin 7—the corresponding GPIO is GPIO1 C6——the corresponding wPi

serial number is 2—as an example to demonstrate how to set the high and low levels of
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the GPIO port

root@orangepiSb:~# gpio readall

PWM15
GND

+
I
|
|
|
|

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

the second parameter is the GPIO mode

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

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

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

low level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

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

high level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import 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
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the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP10.OUTPUT)

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

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

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP1IO.HIGH)

4) The method of wiringOP-Python to set GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
set the voltage of all GPIO ports in the 26 pins of the development board to change

continuously.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py
3.18.3.  26pin SPI test

1) According to the schematic diagram of the 26pin interface, the spi available for

Orange Pi 5B is spi4

‘ | 12c5_SDA/UART1_RX/GPIOL BT J T~ 39
~ = % - [S C
PWMIS_IR/GPIOL_C6_J 73] UARTO_TX M2/GPIO4_A3_J
) UERTU_RX_MZ2/GPIOA_RZ_J
CAN1_RX _M1/GPIO4_B2 J =1 | CENZ_TX/GPIOO0 D5_J
CANI_TX_WI/GFIO4_B3_J 12
CANZ_RX/GPIOU_D4_J 15 f I2C1_SDA/UART4_RX/GPIOl D3 J
17 [ I2CI_SCL/URRTZ_TX/GPIOI DZ J
SPI4_MOSI/UART3_TX/GPIOl Cl_J 199 >
_MISO/UART3_RX/GEIOL_CU_J 21 i Power On L
PIZ_CIR/GPIOI_C2_J 23 -} SPI4_CSI/GPIOL C4_J
25] " 2 PRML/GPIOL A3 J | ‘

In the Linux system, the spi4 in the 26pin is closed by default, and it needs to be

opened manually to use it.
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Add the following red font configuration in /boot/orangepiEnv.txt, and then restart

the Linux system to open spi4.

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

overlays=spi4-m0-cs1-spidev

2) First check whether there is a spidev4.1 device node in the linux system. If it exists, it

means that SPI4 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev4.1
dev/spidev4.1

Note that /dev/spidev4.0 cannot be used, please use /dev/spidev4.1, don't make a
mistake.

3) 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: Specifies the channel number of the SPI

b. --port: Specify the port number of the SPI

4) Do not short-circuit the mosi and miso pins of SPI4, the output result of running

spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 4 --port 1

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 FFFFFOOD  |......@.......... |

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 |................. |

5) Then use the Dupont wire to short-circuit the two pins of txd (pin 19 in the 26pin
interface) and rxd (pin 21 in the 26pin interface) of SPI4 and then run spidev_test.py The
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output is as follows, you can see The data sent and received are the same, indicating that

the SPI4 loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 4 --port 1

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 FFFO OD  |......@.......... |
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  |......@.......... |

3.18.4. 26pin I12C test
1) As can be seen from the table below, the available i2¢ for Orange Pi 5B is i2¢1, i2¢3

and 12¢5, a total of three sets of i2¢ buses

LT ETET 3 LT3 GPIO GPIOFFE | 3IMFS [3IMFS| GPIOFE | GPIO SR L =R
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) [12c5 sDA M3 ] GPIO1 B7 47 3 4 5V
UART1 TX M1 I 12C5_SCL_ M3 I GPIO1_B6 46 5 6 GND
PWM15_IR_M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4_A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) [12c1 sci_mz| CAN2 RX M1 GPIOO D4 28 15 16 59 GPIO1 D3 [UART4 RX MO (feb70000) [[12C1 SDA Mal[ PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1_SCL_M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 (feb60000) SPI4_MOSI_MO GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 PowerKey
PWM3_IR_M2 (fdgb0030) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 C4 SP14_CS1 MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8boo10)

As can be seen from the above table, i2c1 can be derived from pins 12 and 15 of
26pin (i2c1_m?2), and can also be derived from pins 16 and 18 of 26pin (i2c1_m4),
please follow your own needs Just select a group. Please don't think that these are

two different sets of i2c buses.

In the linux system, the i2¢ in the 26pin is turned off by default, and it needs to be

turned on manually before it can be used.

Add the following configuration in red font to /boot/orangepiEnv.txt, and then
restart the Linux system to open i2cl, i2¢3 and i2¢5 at the same time. If you only

need to open one, then just fill in one.

Select the settings for i2c1_m?2 as shown below:

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
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overlays=i2cl-m2 i2¢3-m0 i2¢5-m3
Select the settings for i2c1_m4 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2cl-m4 i2¢3-m0 i2¢5-m3

2) After starting the linux system, first confirm that there is an i2c device node under
/dev

orangepi@orangepi:~$ Is /dev/i2¢c-*

dev/i2c-0 /dev/i2c-10 /dev/i2¢-3 /dev/i2c-6 /dev/i2c-9
dev/i2c-1 /dev/i2c-2  /dev/i2¢-5 /dev/i2c-7

3) Then connect an i2¢ device to the i2¢ pin of the 26pin connector, here we take the

ds1307 RTC module as an example

12c1-m2 12c1-m4 12¢3-m0 12¢5-m3
Sda pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 12 to pin 16 to pin 21 to pin 3
Sck pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 15 to pin 18 to pin 19 topin 5
Vee pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 1 to pin 1 to pin 1 to pin 1
Gnd pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 6 to pin 6 to pin 6 to pin 6

4) Then use the i2cedetect -y command, if the address of the connected i2¢ device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 1 #i2c1 command

orangepi@orangepi:~$ sudo i2cdetect -y 3 #i2c3command

orangepi@orangepi:~$ sudo i2cdetect -y 5 #i2cScommand
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: $ sudo i12cdetect -y 5
[sudo] password for orangepi:
i1 2 3 4 5 &6 7T 8 9

5) Then you can run the ds1307.py test program in the examples to read the RTC time

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2c-5"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~C

exit

3.18.5. 26pin UART test

1) As can be seen from the table below, the available uarts for Orange Pi 5B are four

groups of uart buses: uart0, uartl, vart3 and uvart4

LT ETET 3 LT3 GPIO GPIOFFE |3IBIFFS [3IMFS| GPIOFE | GPIO SAY# L =R
3.3V 1 2 5V
PWM13 M2 (febf0010) [UARTL RX M1 (feb40000) || 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 I 12C5_SCL_M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 | UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febfoo20) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 CAN2_RX_M1 GPIO0_D4 28 15 16 59 GPIO1 D3 [UART4_RX_MO (feb70000) | 12C1 SDA M4 | PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1 SCL_M4 | PwMO0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 ( ) SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL C0 48 z2 22 PowerKey
PWM3_IR_M2 (fd8b0030 SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIOL C4 SPI4_CS1_ MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the Linux system, the uart in the 26pin is closed by default, and it needs to be

opened manually before it can be used.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open uart(, uartl, uart3 and uart4 at the same time. If you only

need to open one, then fill in one.
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orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=uart0-m2 wuartl-m1 uart3-m0 uart4-m0

2) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS1 /dev/ttyS3 /dev/ttyS4 /dev/ttyS9

3) Then start to test the uart interface, first use the DuPont line to short the rx and tx of
the uart interface to be tested
uart0 uartl uart3 uart4

Tx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 8 to pin 5 to pin 19 to pin 18

Rx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 10 to pin 3 to pin 21 to pin 16

41} ]

UART4 UARTO

4) Use the serialTest.py program in the examples 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

a. Test UARTO

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttySQ"

Out: 0:-> 0

Out: 1:-> 1

Out: 2:-> 2

Out: 3:-> 3

Out: 4:°C

exit
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b. Test UARTI1
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS1"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

c. Test UART3
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS3"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

d. Test UART4
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS4"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

3. 19. Hardware watch the door dog test

Watchdog test program is pre -installed in the linux system released by Orange PI,
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which can be tested directly.

The method of running the WatchDog_test program is shown below:

a. The second parameter 10 indicates the counting of the door dog. If the dog is not
fed in this time, the system will restart.

b. We can feed the dog by pressing any key (except ESC) on the keyboard. After
the dog is fed, the program will print a line of Keep Alive.

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152, identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0

return ENOTTY.if -1,success:0

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3. 20. View the serial number of the RK3588S chip

The commands of the RK3588S chip serial number are shown below. The serial
number of each chip is different, so you can use the serial number to distinguish multiple

development boards .

orangepi@orangepi:~$ cat_serial.sh
Serial : 1404a7682e86830c

3. 21. Method of installing docker

1) The linux image provided by Orange Pi has been pre -installed with Docker, but the

Docker service is not opened by default.

2) Use Enable_docker.SH script to enable the docker service, and then you can start

using the docker command, and the docker service will be automatically activated when
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the system starts the system next time

orangepi@orangepi:~$ enable_docker.sh

3) Then you can use the following command to test the docker.

orangepi@orangepi:~$ docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{fd0bf4a8e6c9408b2600777¢cS5

Status: Downloaded newer image for hello-world:1atest

Hello from Docker!

This message shows that your installation appears to be working correctly.

3. 22. Download the method of downloading and installing ARM64

version of Balenaetcher

1) The download address of Balenaetcher ARM64 is:
a. The download address of the .deb installation package is shown below, you need

to install it to use

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 without installation is shown

below:
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage
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i balenaEtcher v1.7.9

& ryanfortner

© vi79

-0 9529280 (D

Update and rename compile-etcher_v1.7.3.sh to compile-etcher_v1.7.9.sh

Compare ~ v Assets 10
@Dbalena-etcher-electron-1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ab1f.armv7l.rpm 58.4 MB May 1
| @balena-etcher—electronj .7.9+594Sab1fiarm64.deb| 879 MB May 1
@balena—etcher—electronj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
|@balenaEtcher—1.7.9+5945ab1f—arm64.AppImage| 97.3 MB May 1
@balenaEtcher—l.7.9+5945ab1f—armv7I.AppImage 80.9 MB May 1

2) How to install and use the deb version of Balenaetcher:

a. deb version of BalenaEtcher installation commands as shown below:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb
b. After the BalenaEtcher installation of deb version is completed, it can be opened

in the Application

& Run Program...
B Terminal Emulator
B File Manager
{4 Mail Reader

@ wab Browser

» & feitx-qimpanel-configtool
B multimedia » [ Fonts

W office » @ Midnight commander
3 System » @ Midnight Commander editor
© Log Out ™ Mousepad

M screenshot

B Terminator

¥ Thunar File Manager
B xarchiver

Omncie Pi

c. The interface after BalenaEtcher is opened is shown below:
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balenaEtcher

\.‘ balenaEicher

L+

B Flash from file

& Flash from URL

I Clone drive

3) How to use the Applmage version of Balenaetcher:

a. First add permissions to BalenaEtcher

orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

b. Then select the AppIlmage version BalenaEtcher, click right -click, and then click

Execute to open Balenaetcher

Open With Other Application...
¥ Cut
@ Move to Trash
@® Delete

Rename..

Properties..

& Applications

3. 23. The installation method of the BT linux panel

BT 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
(excerpt from the official website of the BT).

1) The order of compatibility recommendation of the BT Linux system is
Debian11 > Ubuntu 22.04

2) Then enter the following command in the Linux system to start the installation of the
BT
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orangepi@orangepi:~$ sudo install_bt_panel.sh

3) Then the pagoda installation program will remind whether to install the BT-Panel to
the/www folder. At this time, enter Y

n
| Bt-WebPanel FOR CentOS/Ubuntu/Debian
n
| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
n

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

4) Then you have to wait patiently. When you see the printing information below the
terminal output, it means that the pagoda has been installed. The entire installation
process takes about 12 minutes. There may be some differences according to the

difference in network speed.

183.15.204.10:8888/7eaf9ade
'/192.168.1.139:83888/7eaf9ade

Tune consumed: Minute!
root@rangepi5:~# [J

5) 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 in the

corresponding position.
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0 & EHuEE » (S8

&« G A F=2 | 19216803 5 1=

6) After successfully logging in to the BT, 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 BT.

D | & =EAnu x == = B

< C A F=z | 1921681139888 At = B @

Wi EREIEER
FEHER (B AHAEIER
AR EEE: 2020495160

5%, SEaTIEELEE

+ P OY R + 0

SEEHER * (AP "

7) After entering the pagoda, you will first prompt that you need to bind the account of
the pagoda official website. If you do n’t have an account, you can go to the official

website of the pagoda (https://www.bt.cn) to register one.
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D & =ess=Ess x |5 -

o
X

<« G A& Fze | 1921681139880 bind V ts

=3
o

@ 1921681139 [0

SIERIBKS

+ B O R+ L

8) The final display interface is shown in the figure below. You can intuitively see some
status information of the development board Linux system, such as load status, CPU

usage, memory usage and storage space usage.

O & SHeeds x |+

&
e g

« C A F=2 | 1921681188 s T

® 1921681139 @

+ B @ FY R + 0 !

2
@

g
@

9) Test the SSH terminal login of the BT
a. After opening the SSH terminal of the pagoda, you will first prompt that you
need to enter the password of the development board system. At this time, enter
orangepi in the password box (the default password, if you have modification,
please fill in the modified one).
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)

TiEBENALE, BEESEMRSENSR

127.0.0.1

orangepi

i

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

ik

Welcome to with

System load: Up time:
Memory usage: - ¢ IP:
CPU temp: - Usage of /:

Last login: Fri Dec 2 12:00:10 2022
root@orangepiS:~§
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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.

0O | & =EiedEr x i = al X

IR == 796

Linux@ it O GSRIE

+ B o *Y R + 0

R € z2 &5 T p—

88 wumE

RS

B

11) Pagoda command line tool test

:$ sudo bt

[sudo] password for orangepi:

EREERATHIT
(1) BERERES (8) EARIEL]
(2) FEIEERIES (9) SHBREIIREL
(3) EohERARS (10) ;BFRERIRH
(4) EHEARARSS N
(5) IEREIRED (12) BUHIHALBERRS]
(6) {EREMRAEF % (13) BGBIPIAIBIIRS]
(7) FREUELMYSQLEERS (14) EEERFIAER
(22) TrEtREEIREER (15) BIRRIFNIER
(23) XHIBasicAuthi\iE (16) & & EiR(10ES 1%#%%)?@1‘&3’(1%‘]&%%@
(24) ;IZ_.IEHJL..\D'I'J-LA”—.E (17) IQ%EJp\tJ]E!JXE
(25) IRBEEREXHHAEEIAR (18) WBESHMNE?N "E*ﬁ
(0) BUH (29) BUHIAIRNEEIIE

BERIATDRES 14

SN FEiRhE: http://:8888/7eaf9ade
RFAEARHHE : http://192.168.1.139:8888/7eaf9ade

username: nslvetif
password . %k k ok ke kk
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12) For more functions of the BT, 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

3.24. Set the Chinese environment and install Chinese input

method

Note that before installing the Chinese input method, please ensure that the

Linux system used in the development board is the desktop version system.

3.24.1. Debian 11 System installation method
1) First set the default local as Chinese

a. Enter the command below to start configuration 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 <KOK> through the TAB key, and

then return to the back to return. Just car)

c. Then set the default locala to zh_CN.UTF-8

www.orangepi.org 188 www.xunlong.tv



http://docs.bt.cn
https://www.bt.cn/bbs
http://www.orangepi.cn/
http://www.xunlong.tv/

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

d. After exiting the interface, - 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
[ol o §

& Run Program...

Eq Terminal Emulator
B File Manager

(=) Mail Reader

@ web Browser

= Settings Manager

28 Accessories » Accessibility

<% Development b 4 Additional Drvers

@ Graphics » B advanced Network Configuration
< Help b Appearance

@ Internet b Bluetooth Adapters

[ Multimedia »  © eluetooth Manager

W office » & colorprofiles

) System » [N pefault Applications

M pocktop
= pisplay
& Feitx Configuration

@ Log Our

F File Manager settings

= Keyboard

* Mouse and Touchpad
A Notifications
(% OrangePi config
B ranel
® Power Manager
[ Print settings

B Removable Drives and Media

B screensaver
/A, session and startup
“k Settings Editor
@ software & Updates
1 window Manager

&1 Window Manager Tweaks

"y workspaces
B xfce Terminal Settings

3) Then choose OK
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4) Then choose Yes

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

current configuration for the input method:

* Default mode defined in fetefdefaultfim-config: 'auta®

* Active configuration: 'missing' (normally missing)

* Normal automatic choice: feite® (normally ibus or fcitx or uim)

* Override rule: 'zh_CN, feitxS:zh_Tw fcitx5:zh_HK fcitx5:zh_5G feitx5'
* Current override choice: " (Locale='en_Us’)

* Current automatic choice: *feitx!

* Number of valid choices: 1 (normally 1)

* Desktop environment: "XFCE'

The configuration set by im-config is activated by re-starting the system.

Explicit selection is not required to enable the automatic configuration if the active
one is default/auto/cjkv/missing.|

Cancel

Do you explicitly select the user configuration?

*+ Select NO. if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

5) Then choose feitx

6) Then choose OK

www.orangepi.org

Input Method Configuration (im-config, ver. 0.46-1+debl1lul)

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use auto mode set by fetcjdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomeforangepi/.xinputre

activate Flexible Input Method Framework (feitx) @

nong do not st any IM from im-config and use desktep default
xim activate the bare XiM with the X Keyboard Extension

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

;.S-et-tlng tiﬂé user conl;lgura.ti-on ,f‘home!orangep‘vi;‘f.:‘&inpl..lh'c to f;.ll‘x
Manual configuration selects: feitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input cenversion support:
* simplified Chinese: fcitx-libpinyin or feitx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: fcitx-rime
* Generic keyboard translation table: feitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GUI platforms.
* GNOME/GTK: feitx-frontend-gtk2 and feitx-frontend-gtk3 (both)
* KDEJQL5: feitx-frontend-gts

The user configuration is modified by im-config.

Restart the session to activate the new user configuration.

cancei E

7) Then restart the Linux system to make the configuration effective

8) Then open Feitx configuration

&Y Run Program...
EA Terminal Emulator
B File Manager
{4 Mail Reader

P web Browser

=] Settings Manager
Acoessibility
=X Development |4 Additional Drivers
W Graphics B Advanced Network Configuration
< Help k. Appearance
@ itemet 0 Biuetooth Adapters
[l Muttimedia @ Bluetooth Manager
¥ office & Color Profiles
@) System I Default Apgiications
@ Log Out |

=4 Keyboard
* Mouse and Touchpad
B\ Notifications
£ OrangePi config
B Fanel
@ Power Manager
[ print Settings
B Removable Drives and Media
B8 5proensaver
#iv Session and Startup
P Settings Editor
@ Sofware & Updates
21 Window Manager
&7 Window Manager Tweaks

B, Workspaces
BB xfoe Terminal Settings

9) Then click the “+” of the position shown in the figure below
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& Input Method Configuration + - o x

Input Method  Global Config  Appeasance  Addon

Keybaard - English (US) English

’\-cﬁmww will be inactive state. Usually you need to put Keyboard or Keyboard - iyout name in the first place.
| Il il =1 =

10) Then search Google Pinyin and click OK

Heyboard - English (US)

- Add Input method + 0 %

Google Pinyin Chinese (China)

Only Show Current Language
| e | FEXEEZEgoog =

Cancel | 0K

Input Method Configuration
Input Method Global Config Aapearance Addan

ish (US) English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

C-E-ss
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Input Method Configuration

Keyboard - English (US) English

<The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
+ |- Aalv X B

12) Then open the - editor and test the Chinese input method

(5 Applcations -

& Run Frogram...
B Teminal Emulator
B File Manager

[ Mail Reader

o Web Browser
Settings

ﬁ Accessories

@ Graphics
<> Help

&) Intemat
[ Mutimedia
¥ office

3 System
® Log Out

13) The Chinese input method test is shown below

() Applcations = i “unitied - Geany

File Edit Search View Document Project Build Tools Help

*untitied - Geany + - O %

_'ovglvﬁ _GX".“S"&Q -
4 Symbols )f untitied X
.No symbaols fourd
ni hao
1
- __D'I:IIILSE! -ll'h:'ls is Geany 1.37.1.

B1:42:36: Mew file “untitled” opened.

-

line:1 /1 col: 0

sel:

NS TAB  MOD  mece:LF  encoding: UTES  flletype: None  soope: unknown
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14) You can switch between Chinese and English input methods through the _
shortcut key

15) If the entire system is required as Chinese, you can set the variables

_ to set to zh_ CN.UTF-8

orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
LANGUAGE=zh_CN.UTF-8

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

& ETRE...
B e
| Bditeet
[0 MEMHOEER
@ mesiid

< Fa L+ ET
B EE I SREanE
¢ > BIsx

Omnqe Pi

(&) Additional Drivers
& Feitx BLE
(b OrangePi config

i software & Updates
BB xfce stgin®

3.24.2. UBuntu 20.04 system installation method
1) First open Language Support
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& Run Program.
9

B Terminal Emulator
B File Manager
(=4 Mail Reader

@ web Browser

%] Settings Manager
[k Accessories. B3 Accessibility

# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration

W Help kb Appearance

@ intemet » | O Bluetooth Adapters
B multimedia » | 0 8luetooth Manager
I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

— Omn q e P'

d Log Out

A Notifications
& OrangePi config
B Panel

® Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates

% ext Editor Settings

) window Manager

&) Windaw Manager Tweaks
" Workspaces

BB Xfce Terminal Settings

2) Then find the_option

Language Support ¢ - 0 X

Language Regional Formats

Language for menus and windows:

CHYIEST ] Ledl b )

english {United Kingdom)

Ay (&)
3z ()

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none

@Help R Close

3) Then please use the mouse to select _ and hold it down, and then drag
it up to the beginning. The display after the dragging is shown in the figure below::
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L Language Support et - KRG
Language Regional Formats

Language for menus and windows:
il (E)

English (United States)

English

English [

Eng "_ll Lan:

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide
Use the same language choices for startup and the login screen

Install / Remove Languages...

Keyboard input method system:  none =

R

@relp R Close

Note that this step is not easy to drag, please try more patiently.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire
system.

Language Support A
Language Regional Formats

Language for menus and windows:
WS (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none

N

@Help ® Close

5) Then set the keyboard input method system to fcitx
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0 Language Support

Language Regional Formats

Language for menus and windows:
S8 (PED)

English (United States)

English

lish {Australia)

English (Canada

Changes take effect next time you log in

Apply System-Wide

XM

Keyboard input method system: pgpe

eHelp

6) Then restart the linux system to make the configuration effective

Drag languages to arrange them in order of preference.

Use the same language choices for startup and the login screen.

feitx
Install / Remove Languages“.

% Close

7) After re -entering the system, select do not ask me again at the interface below, and

then determine whether the standard folder should be updated to Chinese according to

your preference
-
A BRSBTS ATE ST
BESU—MEETEA. ErILUGEXHR FHRERE RS ER
FMEAEHTEMER. EERIGRERL Tk
U PERB SRS

/home/orangepi/Desktop  /home/orangepi/S£E
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEix
/home/orangepi/Public /home/orangepi/AEtsy
/home/orangepi/Documents /home/orangepi/34
/home/orangepi/Music /home/orangepi/EH
/home/orangepi/Pictures /home/orangepi/B&H

/home/orangepi/Videos [home/orangepi/#l5i
AiiE, NENETERED.

(Eﬁ:ﬁﬁ]ﬂﬁ( D)

RENBHEHK)

Ny
B#Em)

8) Then you can see that the desktop is displayed as Chinese
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& st
Bussus
| BT
= SHTEE T omwRs
B eIEs 0 uneEs

O unEBssa

L0 » o TEN

Wziis  » mesEo

s b B apEEl

(B + T

PEii > W s

ABE b FEamErE

@ 7% LB 4 L Y

W Help a EERER
o i

Or‘ancle Pi

@ OrangePi config
T pulseAudio BETE
B dce #5108

9) Then we can open the - test in the Chinese input method. The way to open the

way is shown in the figure below

Or‘anqe Pi

10) After opening -, the default is an English input method. We can switch into
Chinese input method through the _ shortcut keys, and then we can enter

Chinese.
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(S mammies:

X BEE WES) TAV) XHO) HEP) ERE TAD BHH)
R -@- -89 @ax <) %% -% B -

19:12:28: 33
ni hao|

19:12:28:
s L
f1/1 F:0 EE0 A BRE B &R0 S UTFS XHRE Ny BE &M

3.24.3. ubuntu 22.04 installation method

1) First open Language Support

& Run Program
B Terminal Emulator
B File Manager
(=4 Mail Reader

@ web Browser

%] Settings Manager
[k Accessories. B3 Accessibility
# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

d Log Out

B Login Window
" Mouse and Touchpad

A Notifications

& OrangePi config

B Panel

@ Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar

@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager
&) Windaw Manager Tweaks
" Workspaces

BB Xfce Terminal Settings

2) Then find the _ option
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U Language Support 4+ - 0 X
Language Regional Formats
Language for menus and windows:

Portugues (Bra

Portugues {Portur al

pauns}

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Uze the same language choices for startup and the login screen.

Install f Remove Languages...

Keyboard input method system: | Fcitx 4 w

@Help ® Close

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

= Language Support 4 — O X

Language Regional Formats

Language for menus and windows:

English (United States)
English
Deutsch (Schweiz)

eutsch (Deutschiand

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | Fcitx 5w

@uealp R Close

Note that this step is not easy to drag, please try more patiently.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire system
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= Language Support 4 — 0O X

Language Regional Formats

Language for menus and windows:
WiE (PE)

English (United States)

English

Deutsch (Schweiz)

itsch (Deutschland

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language cheoices for startup and the login scresn.

Install / Remove Languages...

Keyboard input method system: | Fcitx 5w

@relp ® close

5) Then restart the linux system to make the configuration effective

6) After re -entering the system, please choose not to ask me again at the interface
below, and then determine whether the standard folder should be updated to Chinese
according to your preference.

- + X
A BT R E ST LAIE ST

BEZL—MIMESEA, ErJUGEXAR FREREFRERR
MESHTENER. BERGEERU TR

HEiXEREH AR
/home/orangepi/Desktop  /home/orangepi/S£E
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEix
/home/orangepi/Public /home/orangepi/AEtsy
/home/orangepi/Documents /home/orangepi/34 I
/home/orangepi/Music [home/orangepi/E 5
/home/orangepi/Pictures /home/orangepi/B&H

/home/orangepi/Videos [home/orangepi/#l5i
AiiE, NENETERED.

FEBERAEH(D)
\ N

REIBHEHK) EHEM)

7) Then you can see that the desktop is displayed as Chinese
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D EnEEs
O RoEsHEA
= e

[ J:Et

® aEEEN
AL

® RmED

& FEREEE
NI

@ OrangePi config
T pulseAudio BETE
B dce #5108

& Feit s EBAT
 Orangepi config

9) Then choose to use Pinyin input method
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& Feitx B0H 4 = O X%

WAE | SEEm MM

LEIEAE: ABEAE
S48 | Default = b = EERAE
il - ®iE (25 R 5E 0EX) -RE (WEX) =

B8-EENE- =5 (32, 28, Macintosh)
0E-HEE.- S8 (B2, 28, 28R

@ - BTEE- BR2E (UnicodeExpert)
@#a-En=E

A AEIXE

> | @8- RE - Hanyu Pinyin (with AltGr dead keys)
. am-nE

ke (R E)
b

ena

nEFL

AEFE
B B®RR

HE

|

]
&
HEes o3

ERRRBETR v REFRYHESE)

E-TRAERAFREIRS. ARCSEANANES . ﬁl&m&ﬁ*ﬁ,

TEER || HERAD) vERW || xxmg || Faeo |

10) The interface after selecting is shown below, then click OK

& Feitx BE 4 - o x

BAE | SmBT | KmErt

WERAE: BEWAE:
S48 | Default =| 4] l= BERAE

-EiE (&E §E-EEs - 2E (HE, F5LFS)
@E-#E (WEA) -RE (MEX)

8- HE0E-RE (52, 28, Macntosh)
HE-UEIE-RE (32, 25, @F)

@& - #PEE - FREE (UnicodeExpert)
§E-ET=E

P

B - /Wil - Hanyu Pinyin (with AltGr dead keys)

ke ()

BitR

IEFE

IEHE

RA

pri

s 3

L]

&

F@mee -

ARRERETR V| REREMERS)

<D vl

FE—TRANERAFRERS. nnmirﬁmaa - BRSBTS —{L

TEE®R || HERQ) VEBR || X EEG iz

11) Then we can open the Geany test in the Chinese input method,The way to open is
shown in the figure below
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= HBPEER
@ manns
o isE
| he

12) After opening -, the default is an English input method. We can switch into
Chinese input method through the _ shortcut keys, and then we can enter
Chinese.

O raamRs -« ABE-Ge

XPHF) fRIE(E) HE(S) TE(V) 0E(D) TE(P) 4£miB) TR FEhH)

e ~ im - 82 &% < » 4O~ B
#i2  xm *8% %

*Ee

az|
|i 248 3 4R 5.0 6. T.H .l

E
- 10:54:37; #=Z Geany 1.38.
10:54:37: FRHEHE"EAF.

s

T1/1F:0 R0 BA BIRE Bt Sl S UTRS XHXERE BEE:AA
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3. 25. Remote login Linux system desktop method

3.25.1. 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 link is 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 of other platforms, please refer to the official documentation of

nomachine.

Please ensure that Windwos computers and development boards are in the same
local area network before operation, 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 armé64 deb version of the installation

package, and then install it in the Linux system of the development board
a. Since RK3588s is a SOC of the ARMVS architecture, the system we use is
Ubuntu or Debian, so you need to download NoMachine for ARM ARMYvVS

DEB installation package. 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=116&distro=ARM
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Home / Download / NoMachine for ARM - arm64

NoMachine for ARM -larm64|

Version: 8233

Package size: 48.05MB

Package type: DEB

MDS5 signature: e439d18f71550ac9d6519046806357a4

For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/9/10

@ Although your ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration

notes about Linux for ARM packages for more details about devices and specific distributions we have tested.

[ oo |

b. In addition, you can also download the installation package of Nomachine in the

official tools.

First enter the remote login software-NoMachine folder

B Remote Login Software-NoMaching

Then download the arm64 version of the deb installation package

nomachine_8.2.2 4 x64.exe

normachine_8.2.3_4 amde<.deb

nomachine_8.2.3_3 arm&4.deb

nomachine_8.2.3_12.dmg

c. Then upload the downloaded nomachine 8.2.3 3 armé64.deb to the Linux
system of the development board

d. Then use the following command to install NoMachine in the linux system of
the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_8.2.3 3 armé64_arm64.deb

2) Then download the nomachine software Windows version of the installation package,

www.orangepi.org 206 www.xunlong.tv


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

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

the download address is shown below

https://downloads.nomachine.com/download/?id=8

NoMachine for|Windows|- 64bit

\ersion: 8234

Package size 57.04 MB

Package type: EXE

MDS signature: ff97dbad5d4975691 3ecdc875598dalf

For: Windows 7/8/8.1/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows, Please restart the computer after installation

4) Then open NoMachine in Window

en

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

D ovechine 0 %
Machines NOMACHINE
© Add 5 ‘Q Search | Bi View | GT Order | | By Settings
orangepis,
Debian GNU/Linux 11
(bullseys) & NX
@E =
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6) Then click OK

@) NoMachine - orangepiS, Debian GNU/Linux

Host identification changed

Remote host identification has changed. This can indicate that someone is trying to hijack the network
connection, or the SSL certificate has been replaced due to a reinstallation of the NoMachine server. Do
you want to proceed anyway and replace the old SSL certificate in the list of known hosts?

= o >

NOMACHINE

—
S
| —-—

7) Then enter the username and password of the linux system in the corresponding

position in the figure below, and then click login to start login
[l NoMachine - orangepizero2, Ubuntu 20.04.3 LTS — ] 'Y

orangepizero2, Ubuntu 20.04.3 LTS NOMACHINE

Please type your username and password to login.
O Username  orangepi (1) Enter the username orangepi
( Password ~ eessesee () Enter the password orangepi
o ; : .
al Save this password in the connection file:

3) i)

!

8) Then click OK in the next interface
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D NomMachine - orangepis, Debian GNU/Linux 11 (bullseye) - O X

orangepi5, Debian GNU/Linux 11 (bullseye) NOMACHINE

Audio streaming

Audio is being forwarded to this computer: You can select whether or not audio must also be played an
l the remote server

Mute audio on the server while I'm connected

. ~——

f

Click here to toggle audio on the server

1 oo prers o e cnmcion

9) Finally, you can see the desktop of the development board Linux system
a. Debianll

b. Ubuntu22.04
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gepis, Ubuntu 22.04.1 LTS - o X

[l NoMachine - oran:
Applications

yrange yrangepis: $ lsb_release -a
No LSB modules are available.
Distributor ID: Ubuntu

Description: Ubuntu 22.04.1 LTS
Release: 22.04
Codename: ELY

Y |

3.25.2. Use VNC remote login

Before operation, please ensure that the Windows computer and the
development board are in the same local area network, and can log in to the Ubuntu

or Debian system that can log in to the development board normally.

Ubuntu 20.04 tests many problems with VNC, please do not use this method.

1) First run the SET _VNC.SH script settings, 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 orangepiSb:1

Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup
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Log file is /root/.vnc/orangepiSb:1.log

Killing Xtightvnc process ID 3047

INew 'X' desktop is orangepiSb:1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepiSb:1.log

2) The steps to connect the development board Linux system desktop using MobaxTerm
software are shown below:
a. First click session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm

B Mobaxte 1. Click Session
Terminal Se \lewr X server Tools Games Settings Macros Help
! = - o
= A% K B B Y 2 & 2 @ X ©
Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit
Quick connect... & ) 2 Select VNC @
) User sessions ‘ — Q
N @ E ¥ Qe @ FF @ B @ x et
SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File Shell Browser Mosh Aws 83 WSL
3. Fill in the IP address of the development board
[:Z] Basic Vnc settings
Remaote hostname or IP address ||192,156,31,52 ‘l Port
[:Z] Advanced Vnc settings “8: Networlk settings Bookmark settings L\
4. Fill in the port number 5901
0
VNC session V c
5. Click OK
& OK @ Cancel
UNREGISTERED VERSION - Please support Mobaiterm by subscribing to the professional edition here: https:/fmobaxterm. mobatek.net []

b. Then enter the password of the VNC set before
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Please enter your password for 192 168.31.46

thkdEEEE

|:| Show password

@ ok €) Cancel

c. The interface after the successful login is displayed as shown in the figure below,
and then you can remotely operate the desktop of the linux system remotely

a) Debianll login shows as shown below

o % % x B OB Y E M £ @ X ©

Session  Servers  Tools Games  Sessions  View Split  MultiExec Tunneling Packages Settings Help X server Exit
A 12 19218831 52 &
"= User sessions 3 Detachtab [ Toggle scalng % Fullscreen % Ctri=At=Del  (B)Refresh o™ options 3¢ Disconnect

v] 192.168.31.52

) Applications : [ root@orangepis: ~/Des... sun 4 Dec, 18:31 Fff' 42 o) =5 root}

root@orangepis: ~/Desktop
root@orangepi5: ~/Di
# 1sb

tr or ID:

Description: Debian GNU/Linux 11 (bullseye)
11

Codename: bullseye

# 1

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https: //mobaxterm. mobatek.net []

b) Ubuntu22.04 Login shows as shown below
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m
“we & [ ) == \rf - i A @ x @
® % % & ok @ E ==l ?
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit
A% [Z41.192.188.1.28 &
3¢ Detach tab [;:]Tcggla scaling 4 Fullscreen = Cri+Alt+Del ') Refresh :;Foptiuns }( Disconnect

C .Applications [E root@orangepis: ~/Des... Fri 9 Dec, 13:29 1 o Iﬂ-ll root|

root@orangepis: ~/Desktop
root@orangepid: ~/Desktop 55x16
# 1lsb _release -a
No LSB modules are available.
Distributor ID: Ubuntu
Description: Ubuntu 22.04.1 LTS
Release: 22.04
Codena jammy

# 1

3) The steps to log in to the development board Linux system desktop using the remote
desktop connection application of Windows are

a. First open the remote desktop connection that comes with Windows
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b mRSEmEE = pe
' _|" AEsm
T

HEHD): |7_|_'\"? computer.fabrikam.com v

ArsE: F=EE

HENEFEES, SR SRR BN,
= EFERO) EEN) =E(H)

b. Then enter the IP address of the development board
Y, TESmsE - X

% AR

L!'EE 1. Fill in the IP address of SBC

HEHC): |192.16El.1.16

HPs: FEE

2. Click Connect
SRR R R A,

c. Then set the connection information according to the description below
a) Session: Need to choose vnc-any
b) ip: You can enter 127.0.0.0 or the IP address of the development board
c) port: Generally 5901
d) password: You need to enter the password of VNC
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Login to orangepis

@ ‘,,n/ Just
)_\/f.\'f(li connecting
B

-
g

Session !\mc-any _vj

ip [192.168.1.25

port |5901

password [

oK ] Cancel ]

d. The display of the desktop of the LINUX system successfully logged in to the
development board is shown in the figure below
a) Debianll login shows as shown below

Sun 4 Dec, 20:02,[21¢]}root

¢ ) Applications = [@ root@orangepis: thomey...

opi_root:

opi_boot = root@orangepis: /fhomejorangepi
5 root@orangepid: /home/orangepi 48x14
pot@orangepis: # lsb_release -a
No LSB modules are available.
Distributor ID: Debian
Description: Debian GNU/Linux 11 (bullseye)
Release: 11
Codename: bullseye

# 11

b) Ubuntu22.04 is currently not available, please do not use this method
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3.26. Some programming language test supported by the linux

system

3.26.1. Debian Bullseye System

1) Debian Bullseye is installed with the 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:~$ 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. 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 -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye defaults to install 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

nn

Type "help", "copyright", "credits" or "license" for more information.

>>>
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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) Debian Bullseye's compilation tool and operating environment that is not installed in
Java by default
a. You can use the following command to install openjdk. The latest version in

Debian Bullseye is OpenJDK-17
orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the java version 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!

3.26.2. Ubuntu Focal system
1) Ubuntu Focal has 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:~$ gee --version
gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
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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. The hello_World.c program that writes ¢ 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's default installation with Python3

a. python3 specific version is shown below

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.
>>>

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 Focal defaults to compile tools and operating environments that are not
installed in Java
a. You can use the following command to install Openjdk-17
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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 hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.26.3. Ubuntu Jammy system

4) Ubuntu Jammy is installed with the 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:~$ gcc --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
PURPOSE.
b. The hello_Waorld.¢ program that writes C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
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printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) 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.
>>>

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!

6) Ubuntu Jammy defaults to compile tools and operating environment without installing
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 Java

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. Write the java version hello_world.java

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{
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public static void main(String[] args)

{
System.out.println("Hello World!");

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3. 27. QT installation method

1) You can install QTS and QT Creator with the following scripts

orangepi@orangepi:~$ install_qt.sh

2) After the installation is installed, 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

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu

3) Then you can see the lax icon of QT Creator in Applications
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@ Terminal Emulator
B File Manager
(*) Mail Reader
@ Web Browser
B8 settings (]
b Accessories

% Geany
| QS Assistant
 Qt S5 Designer
SJ Qt s Linguist

3 Qt creator

Al Graphies »
@ internet »
B multimedia 3
»
»

T office
@ system
7 Help
& Log Out

Or‘anqe 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

4) The interface after the QT Creator is opened is shown below
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(5 Applications - €3 Qt Creator B [orangepi@orangepis: ...

Qt Creator

Qt 5.12.8 in PATH (System) Search in Example:

| File Tools ) Analog Clock [uzz | ELLE
ABC DEF  GHI | JK GRS File Edit Help

Tutorials l e
B E e 4

3
Qt User The Keys, 0 | 21

All the standard features of| 7 | 28
Peter Rabbit |The Lake Di|

New to Qt? Address Book Example Application Example

Learn how to develop Tags: address book io: et T 9 T Tags: catien i
your own applications and
explore Qt Creator.

Get Started Now - 5 =~

URL:
Ronrioad drectory: [C:\Wsers\useriag Qt sample This examples requires that

Default fle: index. html

1] Launch file

Code Server name: | [T

&L ot Account

HTTP Example JSON Save Game Example Local Fartune Client Example
MR oniine Community

hi
il — I
= iahasine | | openae | :

‘
Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later,
select Help > Ul Tour.

Take Ul Tour | Do Not Show Again

Application Output 4 Compile Output 5 debugger Cor

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

("5 Applications - @ Qt Creator [orangepi@orangepiS: ...

‘ Projects Qt5.12.8 in PATH (System)

i File Tools

o DEF | GHI e File Edit Help
Tuterials
" b i3 14 15

21 22
Qt Creator 4.11.0 andard features of| 28 29

New to Qt? Based on Qt 5.12.8 (GCC 9.3.0, 64 bit)

Example
Copyright 2008-2019 The Qt Company Ltd. All rights
'S

Learn how to develop s s o widg

your own applications and
explore Qt Creator The program is provided AS IS with NO WARRANTY
OF ANY KIND, INCLUDING THE WARRANTY OF

. DESIGN, MERCHANTABILITY AND FITNESS FOR A
‘ Get Started Now - PARTICULAR PURPOSE.

X dose | Code —
This examples requires that
~g Sample ples req

Server name:

Defauit fie: [mdexhm |
I Launch file

& otAccount

HTTP Example JSON Save Game Example Local Fortune Client Example

MR Oniine Community e
tp network

I\ Blogs

@ User Guide

.
Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later,
select Help > Ul Tour.

b. The default version of QT Creator in Ubuntu22.04 is shown below
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Applications = 8 Qt Creator

| Debug Analyze Tools

Projects

Debug

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

| Get Started Now

@

A cetor

& otAccount

M oniine Community
3\ Blogs

@ UserGuide

L. Type

o locate (Ctri+K

C.

(5 Applications - @ Qt Creator

Jild

Debug Analyze Tools

\joje cts |
| Tutorials |

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

Get Started Now

b Getar

A otAccount

M oniine Community
S\ Blogs

@ user Guide

‘
Would you like to take a quick Ul tour? This tour highlights impartant user interface elements and shows how they are used. To take the tour later, select " o
Help > Ul Tour.

6) Then set it QT

a.

www.orangepi.org

Window _Help

Qt 5.15.3 in PATH (qt5)

rch in Examples

8 |

File Tools

1 Analog Clock lae2| EL[LE]
VT

\ i

About Qt Creator

Qt Creator 6.0.2

Based on Qt 5.15.3 (GCC 11.2.0, 64 bit)

Copyright 2008-2021 The Qt Company Ltd. Al rights
reserv

The program is provided AS IS with NO WARRANTY OF
ANY KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

[(ose |

Default file:
[ Launch fie

index.html

table Tree Model Example

HTTP Example JSON Savi

Tags: core

The server is running.
Run the Fortune client exa

Window _Help

Qt 5.15.2 in PATH (qt5)

Qt Creator

File Edit Help

]

LY

andard features of|

2016
tor.
3
7 10
14
21
28

november

tir.  ons.

Example

e Game Example

alendar Widget Example

alendar los widget widgets

Server name: || ]

This examples requires that

Local Fortune Client Example

ags: client core fortune local

The default version of QT Creator in Debian11 is shown below

- | search in Examples

File Tools

ABC = DEF | GHI | JKI

Qt Creator 4.14.1

=] Analog Clock [.=.|

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit)

Copyright 2008-2020 The Qt Company Ltd. Al rights
reserved

The pregram is provided AS 1S with NO WARRANTY OF

ANY KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.
3 Close

index.html

efault file:

I Launch fie

Editable Tree Model Example

HTTP Example JSON Sav

Tags: hitp network

ch Results 3

Application Output

4 Compile Output

First open Help->About Plugins...

224

Tags: core g

File Edit Help

&

andard features of|

pn. man. tir.
7
14
21
28

Example

jon widgets

e Game Example

8 Test Results

alendar Widget Example

alendar ios

Server name: | [T

This examples requires that

Local Fortune Client Example

Tags: client cone fortune local

ahasing || openar 1[4

Do Not Show Again
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J Applications = £3 Qt Creator

Qt Creator

[@] contents
Index
| Projects | Qt Context Help F Bearch in Examples.
e Ul Tour
E Technical Support... 1) Analog Clock: é “ BLILE mwlbor 2016
Report Bug... | n. man. tir. . | tor.
X ! . i 1 3
" System Information. N 7 File Edit Help
Tutorials A bout G Groat 8 z B 10
out Ot Creator... = ] B \%\ g T =
73 About Plugins.., 3 b
All the standard features of|
Dubug |lPeter Rabbit |The Lake Dif = #
New to Qt? Address Book Example Analog Clock Window Exam... Application Example Calendar Widget Example
Learn how to develop Tags: address book jos widge! Tags: analog androld clock gui ia: Tags: application widgets Tags: andrald calendar los widge!
your own applications and

b. Then remove the hook of ClangCodeModel

Installed Plugins — Qt Creator

Filter Show all
Name * Load Version 1 e
* |Build Systems =
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
< CMakeProjectManager v 4,11,0 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4,11.0 (4.11.0) 1
GenericProjectManager v 4.11.0 (4.11.0) 1
QbsProjectManager v 4.11.0 (4.11.0) 1
OmakeProjectManager v 4.11.0 (4.11.0) 1
* C++ |
=_Reautifier (pxnerimentall 4.11.01(4.11.0) L
i ClangCadeModel | 4.11.0(4.11.0) 1
= LIangrormat 4,11,0 (4.11.0) 1
= ClangRefactoring {experimental) 4.11.0104.11.0) 1
< ClassView v 4,11.0(4.11.0) 1
/ CppEditor v 4.11.0 (4.11.0) 1
~ Code Analyzer =
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4.11.0 (4.11.0) £
Ctfvisualizer v 4,11.0 (4.11.0) &
< PerfProfiler ) "I
Restart required.

c. After setting, you need to restart QT Creator
d. Then make sure that the GCC compiler used by QT Creator, if the default is
Clang, please modify it to GCC
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Projects
Ex

New to Qt?

Learn how to develop
your awn applications and
explore Qt Creator.

Get Started Now

Get Qt

es

Qt Account
Online Community
Blogs

User Guide

Would you like to take a quick U
Help > Ul Tour.

Type to locat

Applications : @ Qt Creator
o

Eile Edit View guld

Projects

|Filter

Examples

Tutorials
Marketplace

New to Qt?

Learn how to develop
your own applications a
explore Qt Creator.

| Get Started Now |

N Getaqr

& otAccount

M oniine Community
2\ Blogs

@ user Guide

‘Would you like to take a quic|
Help > Ul Tour.
L. Type

o locate (

Debug Analyze Tools

]

ctri+k

£ Locate
CH+
QMLs
Tests
Code Pasting

Git

Parse Build Output..,
Extemal

Language Client
Diff

Qt Creator

‘ Search in Examples...

) Analog Clock 2| EL[.8]

\ ’

SR~ |

All the standard

—#

File Edit Help

2016
ons.

2

9

16

23

30

november
tir.

1

8

; 15
- 22
29

features off

nalog Clock Window Exam... Application Exampl

51 an
window

0g andraid clock gui ios Tags: app!

Wi HTTP

HRL:
Download directory: [C:\Jsersuseriag

index. htm

Qt

Defauit fle:
[ Launch file

Editable Tree Model Example

HTTP Example

Tags: http network Tags

The server is finnina
I tour? This tour highl
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Output 4 Compile Output

Options — Qt Creator

Compilers | Debuggers | CMake
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|Default Settings Filter...|

| Desktop
|
| Desktop

| Local PC (default for Desktop)
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7) Then you can open an example code
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(" Applications = @ main.cpp - Qt Creator
main.cpp - Qt Creator
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] Launch file
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ults 3 Application Output 4 Compile Output 5 QML

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

description document. You can carefully look at the instructions for usage

"5 Applications -8 main.cpp- QtCreator | &8 Help - Analog Clock Win EE I - 16 vec, 12:00 8 2 fy orangepi
= o + -0 x| m
e i _yiew Bul _Debug analyze Tools yiindow _Help "0 e
File g B fnalyze_Jools_¥iindon kel r
Manage Kits D]. Configure Project Analog Clock Window Example
= T folowing lits can be used for poject QU5.15Q1 GUI» Analog Clock Window Example Q1 5.15.2 Reference Documentaton
o)
Active Project = —
analogclock - r— The Analog Clock Window example shows how to draw the Lo,
- it of i FATS AArEow. . w.\lb"gtlunk\'.'uwdnw Class
Import Existing Buil.. ) cfiniion
s Lot + AnalogClack Class
implementation
Bl & un import Build From.. Detalls -
Project Settings gonfigure Project |
Editor
Cods Style
Dependencies
Environment
Clang Tooks
Testing
Clock Window example
This example demonsuates how the ranstormation and scaling features of QRainier can be used
10 make diawing easier.
AnalogClockwindow Class Definition
The inalogClockiindew class provides a clock with hour and minute hands that is automatically
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9) Then click down Configure Project
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-‘j Applications - 63 main.cpp - Qt Creator

main.cpp - QU Creator

yiew Build Debug Anal Jools Window Help

Managa Kits... Configure Project

“ The luuuwmg kits can be used for project
analogclock:

Active Project ype o filter kits by name
analogclock Select all kits

[ rt Existi ild..,
miertExlstng o)) v| @ Desktop Details ~

Build & Run Import Build From... Detalls ~

-]
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Testing

Hw;.;l:iys:;Tx to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, Select | we () mour | | Do Not Show Again | X

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

(5 Applications - &8 main.cpp - Qt Creator

main.cpp - Qt Creator
View Build Debug Analyze Tools Window Help
main.cpp ol> £ | Unix (LF)

B B e T T TP T T (T VA |
L #include <QtGui>
winclude "rasterwindow.h"

/11 8]
class AnalogClockWindow : public RasterWindow
{
public:
= AnalogClockWindow() ;
L | 3
Debug protected:
2 void timerEvent (QTimerEvent ) override;
> 3 void render(QPainter =p) override;
Projects
private:
{nt m_timerId;
i -
171 151~

[ZAR L]
AnalogClockiindow: : AnalogClockWindow(}
{

setTitle("Analog Clock®);

main.c| resize(206, 200);

m_timerId = startTimer(1000);

p 3
171 6]

1 Im
v void AnalogClockWindow: : timerEvent (QTimerEvent event)
{
if (event->timerId() == m_timerId)
= 5 renderlater ()3

:lgl\;\niy:lu_rgt? to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select |-, o200 Do Mot Show Agai‘n |

) Output 4 Compile Output

11) After waiting for a while, the interface shown in the figure below will pop up. At this
time, it means that QT can compile and run normally
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(5 Applications - /7] Analog Clock €8 main.cpp - Qt Creator

4| Unix (LF}

¢/[3 Lne: 1,Col:1

=l

= [@ analogelock
= analogclock.pro
+ B rasterwindow
~ [& sources
B main.cpp

[s1
ass AnalogClockwWindow : public RasterWindow

AnalogClockwindow() ; M AnalogChk + - O X
R

imergvent (QTimerEvent ) override;
ender(QPainter +p) override;

1 6]
ogClockWindow: : AnalogClockWindow ()

setTitle("Analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

e

61

Vil
* woid AnalogClockWindow

Would you like to take a quick Ul tour? This tour highlights im
Help > Ul Tos

(CHri+K) 1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 QML Debugger Console B Test Results = |

12) Reference materials

https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator
https://download.qt.io/archive/qt

3. 28. ROS installation method

3.28.1. Ubuntu20.04 to install 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
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Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) ROS 1 Noetic Ninjemys official installation document links are shown below:

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

3) ROS Noetic Ninjemys The official installation document of Ubuntu recommends
Ubuntu20.04, so please make sure that the system used in the development board is
Ubuntu20.04 desktop version system

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

Select Your Platform

Supported:

-
‘ #® Ubuntu amd64 armhf
v

Debian Buster amd64 arm64

Source installation

4) Then use the following script to install ros1

orangepi@orangepiSb:~$ install_ros.sh ros1

5) Before using the ROS tool, first of all, you need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when
compiling the source code
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Note that running the following 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 the following errors after the rosl1 is installed, please
think other methods to allow the linux system of the development board to access

GitHub normally.Then manually run the following command.

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
'Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run

rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
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IAdd distro "galactic"

Skip end-of-life distro "groovy'
IAdd 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"
IAdd distro "melodic"

IAdd distro "noetic"

IAdd 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 the routine of a small turtle 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

(B roscore http:/forangepis...

11311/
11311/ 80x23

8) Then please keep the terminal window just open at the top
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("5 Applications = ™ Turtlesim B roscore http:/forangepis...

1y
5:11311/ 80x23

First click on this interface to make sure it is selected, and then use the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction button on the keyboard to control the small turtles up,
down, left and right.

™ Applications = [ TurtleSim B roscore hitp://orangepis...

3.28.2. Ubuntu20.04 to install ROS 2 Galactic
1) The current active version of ROS 2 is shown below. The recommended version is
Galactic Geochelone
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Active ROS 2 distributions

Recommended Development

Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

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

2) 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 the Ros 2 Galactic Geochelone by Debian Packages
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4) You can install Ros2you Can Install Ros2 with Install_res.sh Script

orangepi@orangepi:~$ install_ros.sh ros2

5) install_res.sh script will automatically run the ros2 -h command after ROS2. 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
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 ROS 2 can run normally
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orangepi@orangepiSb:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
[

[
[
[
[
[
[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

7) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

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

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

3.28.3. Ubuntu22.04 The method of installing ROS 2 Humble
1) You can install ROS2 with Install_res.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) Imstall_ros.sh script will automatically run the ros2 -h command after ROS2 is
installed. If you can see the following printing, it means that ROS2 installation is

complete.
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usage: ros2 [-h] Call "ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test _ros.sh script to test whether the ROS 2 is successfully

installed. If you can see the printing below, it means that ROS 2 can run normally

orangepi@orangepiSb:~$ test_ros.sh

[INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
[INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
[INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
[INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
[INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
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[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

4) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

ada

() Time: O

ROSTime: 167117754075 | ROS Elapsed: 89.78 Wall Time: [1671177540.78 | wall Elapsed: 89.78 Experimental

Reset  LaR-Click: Rotate, Middle-Click: Move X/Y. Right-Click/Mouse Whael: Zoam. Shift: More options. 30 fps ‘

5) Reference document

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

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

3. 29. How to install the kernel header file

1) There are two ways to obtain the kernel header file:
a. Method 1: Download from the official tools of the development board data
download page-
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- T\

Linux Source code User Manual Official Tools

b. Method 2: Compile the kernel source code wusing Orangepi-Build to
automatically generate the DEB package of the kernel header file. For specific
methods, please refer to the instructions of the 4.4. Chapter Compiled Linux

kernel.
2) Then upload the kernel header file deb to the Linux system of the development
board. The upload method can refer to the explanation of the method of the upload file to

the method of the development board Linux system.

3) Then use the following command to install the kernel header file deb package

The name of the kernel file deb package needs to be replaced with the actual

name, please do not copy it.

orangepi@orangepi:~$ sudo dpkg -i linux-headers-legacy-rockchip-rk3588 1.x.x armé64.deb

4) After installation, you can see the folder where the kernel header file is located under

the/usr/sre

orangepi@orangepi:~$ Is /usr/sre
linux-headers-5.10.110-rockchip-rk3588

5) Then you can write a hello kernel module test under 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)
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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 the 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
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 test.
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hello kernel 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 '/usr/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

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

3. 30. How to use 10.1 inch MIPI LCD screen

3.30.1. 10.1 -inch MIPI screen assembly method

1) First prepare the required accessories
a. 10.1 -inch MIPI LCD display+touch screen
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—

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

c. 30pin mipi line

i \

d. 12pin touch screen row line
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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 the blue insulation
face of the touch screen line line. If you get a mistake, it will cause no display or unable

to touch the problem

3) Place the connected rotor connected to the row line on the MIPI LCD screen, and

connect the MIPI LCD screen and the rotary board through 31PIN to 40Pin row

T

4) Then connect the touch screen and the rotor board through the 12PIN touch screen
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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.

3. 30. 2. pen 10.1 -inch MIPI LCD screen configuration method
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) There are two interfaces of the MIPI LCD screen on the development board. We

define.:
a. The location of the lcd1 interface is:
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3) The steps of opening the MIPI LCD configuration are shown below:
a. First run the orangepi-config. Ordinary users remember to add sudo

permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

orangepi-config =
Configure Debian bullseye based OrangePi for the Orange Pi 5B
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://ww.orangepi.org

System and security settings

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

Software System and 3rd party software 1install

Help Documentation, support, sources
< WK > < Exit >

c. Then choose Hardware
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System settings

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

ork

Toggle hardware configuration: UART, I2C, etc.

55H Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< (K > < Back >

d. Then use the arrow keys of the keyboard to lcd1 or led2 (which one you want to

use, and two screens can be opened at the same time), and then use the space to

select

Toggle hardware configuration

Use =space- to toggle functions and
save them. Exit when you are done.

canl-ml
can2-ml
12¢c1-m2
12c1-m4
12¢3-m@

Prel

ovi3ghy-cl
ov13850-¢2
o0y13850-c3
ov13855-c1
ov13855-c2
ov13855-¢3
pwm@-ml
pwml3-m2
pwml4-ml
pwml5-m2
pwml-ml
pwml-m2
pwm3 -m@
pwm3-m2
spid-mB-csl-spidev
ssd-sata

uar té-m2

uartl-ml

uart3-md

uart4-mo
wifi-ap6275p

e. Then select <Save> Save
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< Have > < Back >

f.  Then select <back>

< Save > < [tlack =}

hanges

Reboot to enable new features?

<deboot =Cancel>

The above settings will eventually add overlays=lcdl or overlays=led2 or
overlays=lcd1 led2 in /boot/orangepiEnv.txt. You can check it first after setting. If
this configuration does not exist, then there is a problem with settings.

If you think it is more troublesome to use orangepi-config, you can also use VIM
editors to open /boot/orangepiEnv.txt, and then add overlays = led1 or overlays =

led2 or overlays = lcd1 led2.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep “led”

overlays=lcd1 #Sample configuration

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

vertical screen):
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3.30.3. The server version of the image rotation display direction
method

1) Add Extraargs = fbcon = rotate: The direction to rotate into
/boot/orangepiEnv.txt. This configuration can set the direction of the LINUX system of
the server version, where the numerals behind fbcon=rotate can be set to:

a. 0: Normal screen (default vertical screen)

b. 1: Turn 90 degrees clock

c. 2:Flip 180 degrees

d. 3: Turn to 270 degrees clock

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

overlays=lcd1

extraargs=cma=64M fbcon=rotate:3

Note that if/boot/orangepienv.txt is configured in the default default exiArgs =
CMA = 64M, FBCon = Rotate: 3 This configuration can be added to extraargs =

cma = 64m (need to be separated with spaces).

2) Then restart the Linux system to see that the direction of the lcd screen display has

been rotated
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3.30.4. The desktop image rotation display and touch direction
method

1) First open - settings in the Linux system

Fri 23 Dec. 16:22 (2] fy gffjorangepi

&\ Run Program...
B8 ferminal Emulator
B File Manager
(=) Mail Reader
P web Browser
= sewings Manager
25 Accessories Ed Accessibility

<X Dy b la i Drivers

8 Graphics b | B advanced Network Configuration
4 Help ki Appearance
&) Intemat. 0 Bluetooth Adapters

B Multimedia
 Office

i System
® Log out

@ Bluetooth Manager
& color Profiles

W pefault Applications
M Desktop

4 Feibx Configuration

¥ file Manager Settings
e Input Method

4 weyboard
‘ ! Mouse and Touchpad

2) Then select the direction you want to rotate in the -
a. None: Not rotate

b. Left: Rotate 90 degrees to the left
c. Inverted: Flipting up and down, equivalent to rotating 180 degrees
d. Right: Rotate 90 degrees to the right

'O Applications - 8 Display HFri 23 Dec, 16:23 [B] fiy e} orangepi

L Display - o x

DSkl -
Resolution: B00x1280% 58w
Scale: 1x -
Refresh rate: =~ 54.1 Hz -

& Help X Close

3) Then click Apply
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{5 Applications - P8l Display H.rn 23 Dec, 16:24 [£] fy @} orangepi
i 2

= Display - o x

General Advanced

DSI-1 -

Resolution: 800x1280% 5: 8w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -

Reflection: None -

v App
& Help % Close

4) Then choose Keep this configuration

O Applications = Display 4 Confirmation
-

@ Display - =] x

General

DSI-1 v

Resolution: 800x1280*

1x

Scale:

Refresh rate: | 54.1Hz

Left

Rotation:

Confirmation , - x

® 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 configuration Restore the previous configuration

5) At this time, the screen display has been rotated, and then the Display program is
turned off

6) The above steps will only select the display direction, and it will not rotate the
direction of touch. Use set_led_rotate.sh script to rotate the direction of touch. After this
script is set, it will be automatically restarted. 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_lcd_rotate.sh left

c. Inverted: Flipting up and down, equivalent to rotating 180 degrees
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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 displayed by Framebuffer
2. The direction of rotating touch

3. Turn off logo

4. Restart the system

The direction of the rotating touch is achieved by adding Option
"TransformFormationMatrix" "x X X X X X X X Xx” 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) References document for touch rotation

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 31. Imstructions for opening the logo use

1) The default logo is displayed by default in the desktop version

2) Set the bootlogo variable to false in /boot/orangepiEnv.txt to turn off the switch to
the logo.

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

verbosity=1

bootlogo=false

3) Set up bootlogo variable in /boot/orangepiEnv.txt to turn the switch to the turn -off

logo

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

verbosity=1

bootlogo=true
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4) The location of the logo picture in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

3. 32. OV13850 and OV13855 MIPI test methods for testing

At present, the development board supports two MIPI cameras, OV13850 and

OV13855, and the specific pictures are shown below:
a. OV13850 camera at 13MP MIPI interface

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
exhaust line is shown in the following figure. Please note that the FPC line is directed.
The end marked TO MB that it needs to be inserted into the camera interface of the
development board. The end marked TO CAMERA needs to be inserted on the camera
to the board.
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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, about:

a. 1 interface OV13850 camera

b. 2 interface OV13855 camera

c. 3 interface is not used, just ignore it

Interface 2

In__terface 3

Interface 1

Orange Pi 5B development board has a total of 3 camera interfaces. We define the
positions of CAM1, CAM2, and CAM3 as shown in the figure below:

The method of the Cam1 interface inserted in the camera is shown below:
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After connecting the camera to the development board, we can use the following
method to test the next camera:
a. First run the orangepi-config. Ordinary users remember to add sudo

permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System
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orangepi-config =
Configure Ubuntu jammy based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

ELWOTT 7 5 . access point
Fersonal Timezone, language, hostname

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

< UK > < Exit >

c¢. Then choose Hardware

System settings &

Bootenv Edit boot environment
CPU Set CPU speed and governor

by 4 Armn ~ +oam _1in _+ha natunel

Toggle hardware configuration: UART, I2C,

“55H Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< UK > < Back >

d. Then use the direction key of the keyboard to position the position shown in the

figure below, and then use the space to select the camera you want to open.
Among them, ov13850-c1 indicates that the ov13855-¢c2 camera is used in the
CAMI1 interface of the development board. Use an OV13855 camera in the
CAM?2 interface, and other configurations can be pushed.

ov13850-c2
[*]ov13850-c3
[ ] ov13855-cl
[ ] ov13855-c2
[ ] ovl3855-c3

e. Then select <Save> Save

[ ] ov13850-c1
[ ]
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[ 1 pwml-ml
[ 1 pwml-m2
[ 1 pwm3-mO

< Save > < Back >

f.  Then select <Back>

[ f i ﬁme-mﬂ

13%

< Save > < [lack >

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

Applying changes

Reboot to enable new features?

<hMehoot> <Cancel>

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

orangepi@orangepi:~$ test_camera.sh

i.  Then you can see the preview of the camera
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In addition to single cameras, we can also use two cameras at the same time. It
should be noted that the current test dual camera should be used for combinations of
Caml1+Cam3 (supporting OV13850 and OV 13855 mix and match). After receiving the
dual camera, like the previous steps, open the configuration of the Cam1+Cam3 through
orangepi-config, restart the system, and then open the terminal on the desktop to run the
test_camera.sh script to see the preview screen of the two cameras, as follows Shown in

the figure:

Applications : ™ gstlaunch-1.0 I gstlaunch-1.0 B orengepiGorangepis:
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Please refer to the link below for the camera dts configuration. If you need it, you can

modify it by yourself;

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-cameral.dtsi

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-camera2.dtsi

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-camera3.dtsi

dt overlay configuration is in the directory below:
https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk3588/arc

h/arm64/boot/dts/rockchip/overlay

3.33. 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. 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,

et
]
BT
3

]
L
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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
before turning off.

Log out orangepi

® © 0O

Log Out Restart 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..

-y
e

o

< e

4) Restart the command of the linux system to be

orangepi@orangepi:~$ sudo reboot
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4. Ubuntu22.04 Gnome Wayland Desktop System

Instructions

ubuntu 22.04 gnome image is pre-installed with the panfork mesa user space
library by default, and the pre-installed KODI player and Chromium browser
support hardware decoding to play videos.

NOTED: This image needs to be used under wayland. If you need to use x11,

please choose the image of xfce type.

4.1. Ubuntu22.04 Gnome Desktop System Adaptation

Function Ubuntu22.04 Gnome Wayland
USB2.0x2 OK
USB3.0x1 OK
USB Type-C 3.0 OK
DP Display OK
eMMC OK
AP6275P-WIFI OK
AP6275P-Bluetooth OK
GPIO (26pin) OK
UART (26pin) OK
SPI (26pin) OK
12C (26pin) OK
CAN (26pin) OK
PWM (26pin) OK
3pin Debug Serial Port OK
TF Card Start up OK
HDMI Video OK
HDMI Audio OK
OV13850 Camera OK
OV13855 Camera OK
LCD1 OK
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LCD2 OK

Gigabit Ethernet Port OK
Network Port Status Light OK
MIC OK
Headphone Playback OK
Headphone Recording OK
LED Light OK

GPU OK

NPU OK

VPU OK

switch button OK
watchdog test OK
Chromium hard solution video OK
Kodi hard solution video OK
MPYV hard solution video OK

4.2. How to confirm that the window system currently is wayland

1) The default window system used by the system is wayland, the confirmation method
is as follows:

a. First open the settings

W Power OFf / Log Out

b. Then select About, if the wayland description displayed in the Windowing

System, it means set correctly.
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About = o ®

Settings
Privacy >

Q
"%
@ online Accounts
-

& Ubuntu

% Sound
Ge Pawer Device Name orangepis »
O Dpisplays
; 3.6 GIE
# Mouse & Touchpad Memory B
B Keyboard Processar
i Mali-G610 (Panfrost)

= Printers Graphics Mali-G610 (Panfr
# Removable Media Disk Capacity unknowr
& Color

Os Name Crange Pi 1.1.2 Jammy
M Region & Language

05 Type

[4] Accessibility
GNOME Version

& Users

I Windowing System Wayland I

% Default appflications
Software Updates >
[©]

3) Before logging in to the system again, please click the location shown in the figure

below
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4) Then select Ubuntu on Wayland, and then enter the password to log in to the system

:
|

o"o'o'o'o'o'o'o'gz

4.3. How to switch the default audio device

1) First open the settings

o
LS

¥

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

Device
Q Settings = Sound - B x
& Network
System Volume
% Bluetooth
LB
El Background
= Appearance r; i I o quatity; It is
SeLLINgs, I possiDee.
& Notifications
Volume Levels
Q, search
System Sounds LT
[ Multitasking #
BB Applications > Output
W Privacy >
EF Speaker - Built-in Audio Test
@ online Accounts EF HDMI - Builtin Audio
=5 Sharing Rl
f Riat
G P Input
O Displays Input Device Ef Internal Microphone - Built-in Audio -
¥ Mouse & Touchpad
Volume i
Keyboard
= Printers Alert Sound
4.4. How to test GPU

1) Open a terminal on the desktop, and then enter the glmark2 command. If you can see
that GL_VERDOR is displayed as Panfrost, it means that the GPU is used.

orangepi@orangepi:~$ glmark2
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orangepi@orangepis: ~

orangepi@orangepis: - 80x24

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

orangepi@orangepi:~$ gpu_load.sh
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4.5. How to play Chromium browser hardware solution video

1) First open the Chromium browser

HexChat

2) Then enter chrome://gpu in the Chromium browser to check the support of GPU and

video decoding
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Activities

@ Chromium Web Browser

6..

& m 7

b @

LI I T R R A S I B ]

& GPUInternals x +

&

-
w

Copy Report to Clipboard

Graphics Feature Status

Canvas: Hardware accelerated

Canvas out-of-process rasterization: Enabled
Direct Rendering Display Compositor: | i
Compositing: Hardware accelerated
Multiple Raster Threads: Enabled
OpenGL: Enabled

Rasterization: Hardware accelerated on
Raw Draw: [ i
Video Decode: Hardware accelerated
Video Encode: Softwal r re
Vulkan: Disable

WebGL: Ha accelerated
WebGL2: Har e accelerated
WebGPU: Disabled

all pages

3) Then you can open the video website to play a video file, or enter the following path

name in the browser to play a test video file that comes with the system

usr/local/test.mp4

4) When playing a video, you can run the vpu_debug.sh script in the terminal. If there is

a printout in the lower right corner of the figure below, it means that hardware is used to

decode the video

orangepi@orangepi:~$ vpu_debug.sh
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4.6. How to play Kodi hardware solution video

desktop, please strictly follow the method below to open Kodi.

Note: There will be problems when opening Kodi directly on the Wayland

1) First log out of the system

B dfagn O
Wired Connected »
Settings
Lock
Y Power OFff / Log Out -

uspend

Restart...

Power Off...

Log Out

Log Out orangepi

orangepi will be logged out automaticallyin 60
seconds.

2) When you log out of the system, you will enter the following login interface

3) Then click the location shown in the figure below
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4) Then select Kodi Wayland, and then enter the password to log in to the system
/ ‘ Se-lect d‘eskl:t;p en;.rirc-nlmentl
™
. L]

eecoeco

5) The interface after Kodi is opened is shown as follows
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’» KODI

from (leblan

U o Q

= Movies

TV shows

Music Your library is currently empty. In order to populate it with your personal media, enter

.‘ "Files" section, add a media source and configure it. After the source has been added
Music videos and indexed you will be able to browse your library.

TV Enter files section Remove this main menu item
Radio
Games

Add-ons

6) Then click Settings

%+ KODI

from debian

o Q

Movies

TV shows

7) And then select Player

WWww.orangepi.org 270 www.xunlong.tv


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

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

System

— 2 o
File manager Add-ons System information Event log

Settings

2] —

Player Media PVR & Live TV

o 5.

Games face Profiles

8) Select Videos, and click Standard

Settings / Player 2 p 3 1 PM

Videos
Play next video automatically
Music ) i » ) )
Skip steps -10 min, -5 min, -3 min, -60 sec, -30 sec, -10 sec, 10 sec, 30 sec, 6 3 min, 5 mi...

Discs Skip delay 750 ms

Pictures

Adjust display refresh rate
Language

Sync playback to display

Accessibilit
y Reset above settings to default

L standard E@

9) After clicking twice, it will switch to Expert mode, as shown in the figure

below
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Settings / Player 2 3 1 PM

Videos

video automatically
Musi® S o : . . : o .
10 min, -5 min, -3 min, -60 sec 0 sec, -10 sec, 10 sec, 0 sec, 3 min, 5 mi...

Discs

750 ms

Pictures

Accessibility

Enable HQ

Settings / Player 232 PM

Videos Sync playback to display o
Minin bars Off

; Display 4:3 vi 5 Normal
Discs

Pictures

Langt n - Enable HQ sc

Accessibility

Allow using DRM PRIME decoder (jl
(@)

- Allow ha e acce tion with DRM PRIME

Playback 1

Disable st

11) Then let's import a test video that comes with the system for testing. You can also
upload the video you want to play to the system, and then import and play it.
a. First enter the main interface, then select Movies

WWww.orangepi.org 272 www.xunlong.tv


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

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

KODI

from debian

0] o] Q

& Movies

TV shows

Music Your library is currently empty. In order to populate it with your persona

I "Files" section, add a media source and configure it. After the source ha
Music videos and indexed you will be able to browse your library.

TV Enter files tion Remove this niain menu item
Radio
Games

Add-ons

b. Then select Add videos...

Videos

Sort by: Name « 1/1

+ Add videos...

<} Options

c. And then select Browse
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Add video source

2 far the me ocations

Browse

Enter a name fo

Cancel

d. Select Root filesystem

Browse for new share

Home folder Cancel

Network File System (NFS)

Root filesystem

Video playlists

Windows network (SMB)

e. Select usr

WWww.orangepi.org 274 www.xunlong.tv


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

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

Browse for new share

root

run

shin

selinux

shap

SV

f.  Select local

Browse for new share

bin

games Cancel
include

lib

lib64

libexec

local

sbin

share

src

g. Select OK
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Browse for new share

bin Cancel

etc
games
include
lib

man
sbin

share

h. Select OK

Add video source

Enter the paths or browse for the media locations.

Jusrflocal/

Enter a name for this media source.

local

Cancel

1.  Select OK

WWww.orangepi.org 276 www.xunlong.tv


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

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

Set content

This directory contains None

Cancel

Content scanning options

Exclude selected folder from scans

Skip filename matching for external audio tracks

j. Then enter the local folder

local

k. Then you can play the test.mp4 test video
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12) When playing the video, you can run the vpu_debug.sh script on the command line

(via ssh or serial port). If there is the following printout, it means that the video is

decoded by hardware

etc

games

include

test.mpd

[ 1830.938378] rk_vcodec:
[ 1830.938461] rk vcodec:
[ 1830.941179] rk_vcodec:
[ 1830.941777] tk_vcodec:
[ 1830.944727] rk_vcodec:
[ 1830.945211] rk_vcodec:
[ 1830.970563] rk_vcodec:
[ 1831.199650] rk vcodec:

orangepi@orangepi:~$ vpu_debug.sh

fdc48100.rkvdec-core:1 session 3573:2 time:
fdc38100.rkvdec-core:0 session 3573:2 time:
fdc48100.rkvdec-core:1 session 3573:2 time:
fdc38100.rkvdec-core:0 session 3573:2 time:
fdc48100.rkvdec-core:1 session 3573:2 time:
fdc38100.rkvdec-core:0 session 3573:2 time:
fdc48100.rkvdec-core:1 session 3573:2 time:
fdc38100.rkvdec-core:0 session 3573:2 time:

2728 us
2617 us
2661 us
2708 us
3444 us
3331 us
2547 us
2703 us

13) The CPU usage of playing the test.mp4 video file is around 20%~30% 5 F % &

20%~30%.
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4.7. How to install ROS2 Humble on Ubuntu22.04 Gnome

1) Ros2 can be installed using the install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) The install_res.sh script will automatically run the res2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete.

usage: ros2 [-h] Call "ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘'wtf" as alias to “doctor’
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Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test_ros.sh script to test whether ROS2 is installed successfully.

If you can see the following print, it means that ROS 2 can run normally.

orangepi@orangepiSb:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

[
[
[
[
[
[

4) Run the following command to open rviz2.

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

5) Reference documents

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

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html
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4.8. How to set Chinese environment and install Chinese input

method

1) First open the settings

2) Then find the Region & Language option, and click the Manage

Languages option

Settings Reglon & Language

88 Applications
W Privacy My Account Login Screen
@ online Accounts

<% Sharin
9 Manage Installed Languages

% Sound

Language

& Language English
% Power

O Displays Formats
§ Mouse & Touchpad
B Keyboard Formats United States
= Printers
Removable Media

% Color

Region & Language

Q@ Accessibility

34 Users

% Default Applications

© Date& Time

Installed

3) Then please use the left mouse button to select Chinese (China) and hold it down,

then drag it up to the initial position, and the display after dragging is shown in the figure

below:
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Applcations
Privacy
online Accounts Language Support

Sharing Language Regional Formats

Sound Language For menus and windows

English
Power

Displays

Mouse & Touchpad

Drag languages to arrange them in order of preference.
Changes take effect next time you log in United States

Keyboard

Apply System-Wide
Erinkers Lise the same language choices For startup and the login screen
Removable Media Install / Remove Languages..

Color Kl.'ybUer input method system: | Foitx5 =

Region & Language

Accessibility

Users

Default Applications

Date & Time

4) Then select Apply System-Wide to apply the Chinese settings to the entire system.
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Applications

Privacy

Online Accounts
= Sharing

Sound

Power

Displays

Mause & Touchpad

Keyboard

Printers

Removable Media

Color

Reglon & Language

Language Support

Language Regional Formats

Language For menus and windows

il (=) English

English

Drag languages to arrange them in order of preferanca.

Chamges take effect nest time you log in United States

Apply System-Wide

Uge the sama language choices Fior startup and the login scresn,

Install / Remave Languages...

Keyboard input method system:  Feitx5w

Help

Accessibiliby

& Users

Default Applications

Date & Time

5) Then restart the Linux system to make the configuration take effect

6) After re-entering the system, please choose not to ask me again in the following
interface, and then please decide whether the standard folder should also be updated to

Chinese according to your preferences

&

BIEX R EMBHAES0?

EESLU—-FFETEN EUMUEEXFRTHREFEEXFRXERR
EEETEDEN, BERSEERUTXrE:

fhome/orangepifDesktop  fhome/orangepi/8 &
Jhome/orangepi/Downloads /home/orangepi/ F&
/heme/orangepi/Templates /home/orangepi/Bik

/homeforangepi/Public - fhome/orangepi/i Y

fhome/orangepi/Docymfents fhome/orangepi/ 14
/home/orangepi fhomeforangepi/= &
Jfhomefora Jhome/orangepi/Bl F
Jhome, fhome/orangepl/25H

B FEERiEHE(D)

R AR BR(K) BEIRERU)

283
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7) Then you can see that the desktop is displayed in Chinese

m nn
e

mn

8) Then open the Fcitx5 configuration program

9) Then choose to use Pinyin input method
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-config-qt

Fcitx A0S - o x

= WANE | £RETR | M0
LEEAE: AEBEANE:
7348 | Default > ||+ |—=

i - RiEF (E8) BiF-TE (NEL -FE (NEXR) =
B -EEE-FiE (B2, 26, Macintosh)
B -ERiE-EE (B2, =5, BF
@B - BRZE-BFR=E (UnicodeExpert)
B - ERZE

wa
/ > | | - B - Hanyu Pinyin (with AltGr dead keys)
BE-NE

2. R RdIXE Rt ()

)& & m

B#HE

EETH TR
E%;Fa‘ 1. BRI EENE

R,

et
KEEE =

EERGRETE v RETHEES(S)
EMENERAERERS. ERERERRENRE - HESHEE 1L

REIAD) / ¥ Xk || &

10) The interface after selection is as shown below, and then click OK

config-qt
Feitx iR E

WAZ | SRS HDOER

LERAE: AEEmNE:
5358: | Default BESNE

PE-EEE-FE (HE, B5HES)
B - EE (Ek) - R\ (NEX)

- MEE- 8 (32, #E. Macintosh)
@i - HEE- %8 (BE, =5, BF)
#E-BN=i8-BTF=8 (UnicodeExpert)
2E- BTl

nE

% - (Wil - Hanyu Pinyin (with AltGr dead keys)
2 - N8

Mt (PE)

BB
AEFE
AEHE
B
Wi
==
e
i
HigEE

ERRFRABTR v RETEREES

F—rEAERAERINE. ARTEEARATNE - FESANEE 1 !

EER HERAD) v ERA) ® %A || PEEo)
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11) Then we can open Geany to test the Chinese input method, as shown in the figure

below.

m n
mnun

it

12) After opening Geany, the default is English input method, we can switch to Chinese
input method through Ctrl+Space shortcut key, and then we can input Chinese

B9:39:58: EF Geany 1.38

B0:39:38: WEH-"EREEITH

EA MRS B BEuTRe NEXE 0N
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5. Linux SDK.

Orange Pi Build Instruction

5. 1. Compile system requirements

We can compile the linux image of the development board in the x64 computer,
or compile the linux image of the development board in 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 to compile the Linux image, please do heat dissipation,
especially when SSD startup. If the heat dissipation is not done well, it is prone to

error in the file system running.

5.1.1.  Use the development board Ubuntu 22.04 system to compile

1) Linux SDK, orangepi-build, supports the upper operation of the development board's
Ubuntu 22.04 (other systems have not been tested), so before downloading
Orangepi-Build, first make sure that the Ubuntu version installed on the development
board is Ubuntu 22.04. The command of the Ubuntu version installed on the development
board is shown below. If the Release field is not 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 code such as kernel and U-Boot is stored on GitHub, it is very
important to ensure that the development board can download the code from

GitHub normally when compiling image.
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5. 1. 2. Use X64's Ubuntu 22.04 computer to compile

1) Linux SDK, orangepi-build, supports running on a computer with Ubuntu 22.04, so
before downloading Orangepi-Build, first make sure that the Ubuntu version of your
computer installed is Ubuntu 22.04. Check the command of the Ubuntu version installed
by the computer as shown below. If the release field is not 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 a Windows system, there is no computer with Ubuntu
22.04, you can consider using VirtualBox or VMware to install a Ubuntu 22.04 virtual
machine in the Windows system. But please note that Orange-Build is compiled on the

WSL virtual machine. Because Orangepi-BUILD has not been tested in the WSL virtual

machine, it cannot be ensured that it can use Orangepi-Build in WSL. orangepi-build.

3) Ubuntu 22.04 amd64 version installation image download address 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 in the computer or virtual machine, please set up the
software source of Ubuntu 22.04 as a Tsinghua source first, otherwise it is easy to make
mistakes due to network reasons when installing the software later.

a. The method of replacing Tsinghua source refer to the instructions of this

webpage

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that the Ubuntu version needs to be switched 22.04
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Ubuntu $R{&EEFBESEN

Ubuntu UERFHEECEXAHR /etc/apt/sources. list , FRRETINELHE &L, BZUWERATARE, RIAMER TUNA IVERIHRERE.

HERRIRAubuntubfizs: :

# BOMERTHBERALUES apt update BE. WAFEY STRHER

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.cnfubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy-security main restricted universe multiverse

# MATRER, 2SR

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. The content of the /etc/apt/sources.list file that needs to be replaced is

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

# The source code image is annotated by default to improve the speed of APT Update. If necessary, you can cancel the
annotation by yourself.

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# Pre -release software sources, it is not recommended to enable
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

d. After replacement, you need to update the package information and make sure

there is no error

test@test:~$ sudo apt update

e. In addition, because the source code such as kernel and U-Boot is stored on
GitHub, please make sure that the computer can download the code

normally when compiling images, which is very important.
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5. 2. Get the source code of linux sdk

5.2.1.  Download orangepi-build from github

1) Linux sdk actually refers to the Orange-Build code. Orangepi-Build is modified based
on the Armbian Build compilation system. OrangePi-Build can compile multiple version

of Linux images. First download the code-build code, and the command is shown below:

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 development board needs to download the next branch
source code of orangepi-build. The Git Clone command above needs to specify the

branch of orangepi-build source code to next.

& orangepi-xunlong / orangepi-build ' Public R unpin | @ur
<> Code () lssues 6 11 Pull requests 1 L) Discussions () Actions [ Projects [0 Wiki @ Security [+ Insights 3 Seti
P 2branches (0 tags Go to file Add file = <> Code~
Switch branches/tags x
behind main. 1% Contribute ~
[ Find or create a branch...
Branches  Tags Need to switch to next 6544359 4 daysago (D) 222 commits
main default
Update for Orange Pi 5 v1.0.2 4 days ago
v next
RS Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
D LICENSE First Commit 2 years ago
@ READMEmd Support orangepi3 next branch 8 months ago
[ buildsh Bump to next branch 9 months ago

Download orangepi-build code through the git clone command is the user name
and password that does not need to enter the GitHub account (the same is the same
for downloading other code in this manual). Names and passwords are usually input
errors in the address input of OrangePi Build repository behind Git Clone. Please
check the command whether there is any error in the command, instead of thinking

that we have forgotten the username and password of the github account here.
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2) The u-boot and linux kernel versions currently used in the development board are

shown below

Branch u-boot version linux Kernel version

legacy u-boot 2017.09 linux5.10

The branches mentioned here are not the same thing as orangepi-build source
code, please do not confuse. This branch is mainly used to distinguish different
kernel source code.

At present, the linux 5.10 bsp kernel provided by RK is defined as the legacy

branch. If the main line is supported in the future, a Current branch will be added.

3) orangepi-build will contain the following files and folders after download
a. build.sh: Compile the startup script
b. external: Including configuration files, specific scripts, and source code of some
programs, etc.
c. LICENSE: GPL 2 License
d. README.md: orangepi-build description file
e. scripts: General script compiled Linux image
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

If the orangepi-build code downloaded from github, you may find that after
downloading, you may find that orangepi-build does not include the source code of
the U-Boot and Linux kernels, nor does it compile the U-Boot and Linux kernel
needs to be used. Chain, this is normal, because these things are stored in other
separate GitHub warehouses or some servers (the address will be described in detail
below). orangepi-build will specify the address of the U-Boot, Linux kernel and cross
compilation tool chain in the script and configuration file. When running
Orange-Build, when it is found that there are no these things in the local area, it will

automatically download the corresponding places.

5.2.2. Download the cross compilation tool chain

Only by using orangepi-build to compile images in the x64 computer, the cross
compile tool chain is downloaded. The Linux image compiled to compile the
development board in the development board's Ubuntu 22.04 will not download the
cross compilation tool chain. At this time, orangepi-build/toolchains will be an
empty folder.
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1) orangepi-build will automatically download the cross-compile tool chain in the
toolchains folder when running for the first time. After running Orangepi-Build's build.sh
script every time, it will check whether the cross compile toolchain in toolchains exists.

If there is no existence, it will start downloading again. If it exists, it will be used directly

and will not be downloaded repeatedly.

1 Checking for external GCC compilers
] downloading using http(s) network [ gcc
#8d7029 16MiB/24MiB CN:1 DL: ETA:1s
] Verified [ PGP ]
] decompressing
.. ] gce-linaro-aarch64-none-elf-4.8-2013.11 llnux tar.xz: 24.9MiB [14 4MiB/s]
1 downloading using http(s) network [ gcc-linaro-arm-none 2014.04
#e30eec 17MiB/33MiB CN:1 DL: ETA:1s
] Verified [ P!
] decompressing
.. ] gcc-linaro-arm-none-eabi-4.8-2014.04 11nux tar.xz: 33. 9MIB
1 downloading using http(s) network [ gcc-linaro-arm-linux
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.64 hnux tar xz 48 BM15 [13 GMlB/s]
1 downloading using http(s) network [ gcc-li 2017.01
#3dee3e 72MiB/76MiB CN:1 DL: ETA:1
1 Verified [ MD5 ]
] decompress

.. ] gcc-linaro-4.9.4-2017.01-x86_64 arm-linux- gnueabl tar : 77.0MiB [14.2MiB/s]
] downloading using http(s) network [ gcc-lin ).02-x86_64 arm-linux
#42e728 104[’113/10%‘\15 CN:1 DL
] Verified [ MD5 ]
1 decompresslng
.. 1 gcc-linaro-7.4.1-2019.02-x86_64 arm-linux- gnueabl tar Xz: 104M18 [13.9MiB/s] [=
] downloading using http(s) network [ gcc-1 19 64 aarch64-lint

-2019.02-x86_64 aarch64- hnux gnu tar.xz: 111MiB [13.4MiB/s] [=:

] downloading using httpls) network [ gc 86 _64-arm-none-lint r
#d232ee 750[‘115/251?’115 :

] Verified [ MD5 ]

] decompresslng

.. ] gcc-arm-9.2-2019.12-x86_64-arm-none-linux- gnueablhf ta

] downloading using http(s) network [ gc 9
#88b441 268M15/769M18 CN:1 DL:

] Verified [ 1

2) The image website of the cross-compilation tool chain in China is the open source

software image station of Tsinghua University.

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) After the download of toolchains is downloaded, it will contain multiple versions of

cross compilation tool chain. 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
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
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gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) The cross compilation tool chain used by compiling 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 by compiling the u-boot source code is
a. v2017.09
gcc-linaro-7.4.1-2019.02-x86_64_aarch64-linux-gnu

5.2.3. orangepi-build complete directory structure description
1) orangepi-build warehouse does not include Linux kernel, u-boot source code, and

cross compilation tool chain after downloading

a. The git warehouse stored in the Linux kernel source code is shown below:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk3588

b. The git warehouse stored in the u-boot source code is shown below:

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588https://git

hub.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-sun501w9

2) orangepi-build will download the cross compile tool chain, u-boot, and Linux kernel
source code when running the first run. After successfully compiling the Linux image,
there are files and folders that can be seen in orangepi-build.

a. build.sh: Compile the startup script

b. external: Including the configuration file, a specific function script, and the

c. source code of some programs need to be used. The rootfs compression packet
that has been cached during the compile image is also stored in externa.

d. kernel: The source code stored in the Linux kernel, which is
orange-pi-5.10-rk3588 folder is stored in the RK3588/RK3588S series of the
kernel source code of the legacy branch. Please do not modify the name of the
file folder of the kernel source. The kernel source code will be downloaded again
when the compilation system is running.

LICENSE: GPL 2 License
README.md: orangepi-build description file

g. output: Linux and other deb bags, compile logs, and compile-generated images

and other files

h. scripts: General script compiled Linux image
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i.  toolchains: Staying cross compilation tool chain

j. u-boot: The source code stored in u-boot, which is called v2017.09-rk3588, is
stored in the RK3588/RK3588S series of the u-boot source code of the legacy
branch. Modified, the U-Boot source code will be downloaded again when the
compilation system is running.

k. userpatches: Store the configuration file needed to be used in the compilation
script

test@test:~/orangepi-build$ Is
build.sh  external kernel @ LICENSE output README.md  scripts
toolchains u-boot userpatches

5.3. Compile u-boot

1) Run the build.sh script, remember to add Sudo permissions
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

I Choose an option I

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4g Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisoe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVME

Rockchip RK3588S5 octa core 4-16GB GBE USB3 USB-C WLiFi/BT

4) Then I will start to compile u-boot, and the part of the information prompted during
compilation will be as follow

a. u-boot Source code version
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[ 0.k. ] Compiling u-boot [ v2017.09 ]

b. The version of the cross compile toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gec 7.4.1 |

c. The path of the u-boot deb package generated by compilation.

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the compiled u-boot deb package

[ 0.k. ] File name [ linux-u-boot-legacy-orangepiSb_1.0.0_armo64.deb |

e. Time to compile

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command of the u-boot. Use the following commands to select the
u-boot directly through the graphic interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSbh BRANCH=legacy
BUILD_OPT=u-boot KERNEL_CONFIGURE=no ]

5) View compiled u-boot deb package
test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-legacy-orangepiSb _1.0.0 arm64.deb

6) The file contained in the deb package generated by the generated u-boot is shown
below

a. Use the following commands to decompress the deb package
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \
linux-u-boot-legacy-orangepiSb_1.0.0_armoé64.deb. (Note that thereis a "." at the

end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is
linux-u-boot-legacy-orangepiSb _1.0.0 arm64.deb usr

b. The file after decompression is shown below

test@test:~/orangepi-build/output/debs/u-boot$ tree usr

usr
L—1ib
I— linux-u-boot-legacy-orangepiSb_1.0.0_arm64
| I— idbloader.img
| I— rkspi_loader.img
| L— u-boot.itb
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L— u-boot
— LICENSE

I— orangepi 5 defconfig
L— platform_install.sh

3 directories, 6 files

7) When orangepi-bulid compile system compile u-boot source code, the source code of
u-boot is first synchronized with the u-boot source code of the github server. Therefore, if
you want to modify the source code of the u-boot, you need to close the download and
update function of the source code (You need to compile the u-boot once to close this
feature, otherwise you will not be prompted to find the source code of the u-boot. If
it is downloaded from the source code compression package from Google Drive,
there is no such problem because the source code of U-Boot is all the source code of
u-boot. It has been cached.), Otherwise, the modifications will be restored, and the
method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

8) When debugging the 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-orangepiSb_1.0.0_armo64.deb root@192.168.1.xxx:/root

b. Then log in to the development board and uninstall the installed u-boot deb
package

root(@orangepi:~# apt purge -y linux-u-boot-orangepiSb-legacy

c. Install the new u-boot deb package just uploaded

root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepiSb_1.0.0_armo64.deb

d. Then run nand-sata-install script

root(@orangepi:~# nand-sata-install
e. Then select 5 5 Install/Update the bootloader on SD/eMM to update the
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U-Boot (If it is a linux system started by eMMC, the update is u-boot in eMMC)

Choose an option:

Current root: UUID=12481753-9731-45c0-8c61-6cal979c33eb

-Il-v-s’tall;/uéaté ’thf__- I;:c(;ﬂc-}adér én SD/eMMC

< [k > <Cancel>

f.  After pressing the Enter key, a warring will pop up first

eMMC and USB Orange Pi installer v3.0.0

m m MM MMAOM MM MMM MM M men
# # # ## # "##'m # # #'m #m"
#'%# # # #omem" # #mo# # ##m##E mn
o #emit # "m#t HH## # #H# #
# # # ## #  #toomitm # #H# "mom”

This script will update the bootloader on SD/eMMC. Continue?

T > <ho >

g. Press the cabbage key to update the U-Boot, and the following information will
be displayed after the update

Writing bootloader

Done.

h. Then you can restart the development board to test whether the modification of

the U-Boot has taken effect

9) Other useful information
a. u-boot 2017.09 Source code, the Defconfig configuration file used in the
development board is
orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi_Sb_defconfig
b. u-boot 2017.09 Source code, the development board uses a dts file.
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orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-Sb.dts
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 and press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

I Choose an option |

Please choose a Board.

orangepis3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisoe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WLFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVME

Rockchip RK35885 octa core 4-16GB GBE USB3 USB-C WLFL/BT

4) Then it will be prompted whether the kernel configuration interface needs to be
displayed. If the kernel configuration is not required, 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 the step 4 is selected to display the kernel configuration menu (the second option),
the interface of the kernel configuration opened through the make menuconfig will pop
up. At this time, you can directly modify the kernel configuration. However, after exiting,

the kernel source code will be compiled.
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Linux/arm64 5.10.110 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----)}. Highlighted letters
are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M= module < > module capable

[*] Support DMA zone
[*] Support DMA32 zone
Platform selection
Kernel Features
Boot options --->
Power management options ---=
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPT (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 option of the kernel, when
running the build.sh script,Passing the KERNEL_CONFIGURE=no to temporarily
shield the configuration interface of the pop -up kernel.

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b. You can also set orangepi-build/user patches/config-default.conf
configuration file. KERNEL_CONFIGURE=no, which can permanently disable
this function.

c. When compiling the kernel, if the error is prompted, this is because the terminal
interface of the Ubuntu PC is too small, causing the interface of the make
menuconfig to be displayed.Please maximize the terminal of Ubuntu PC, and then

rerun the build.sh script.
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HOSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/1lxdialog/checklist.o
HOSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/1lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scripts/kconfiag/mconf Kconfig
Your display is too small to rum Menuconfig!
IT must be at least 19 (ines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
] ERROR in function compile kernel [ «
] Error kernel menuconfig failed
] Process terminated

6) Part of the information prompted when compiling the kernel source code
a. Linux kernel source version
[ 0.k. ] Compiling current kernel [ 5.10.110 ]

b. The version of the cross compilation tool chain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |

c. The configuration file used by the core and the path it stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config ]

d. The path of the compiled kernel-related deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/ |

e. Compiled and generated kernel images deb bag name

[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.0 armé4.deb ]

f.  The time of compilation and use

[ 0.k. ] Runtime [ 5 min ]

g. Finally, the compilation command of the kernel selected repeatedly will be
displayed. The following commands are not selected by the graphic interface,
and the kernel source code can be directly compiled

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi5b BRANCH=legacy
BUILD OPT=kernel KERNEL_CONFIGURE=no |

7) View compiled core -related deb package
a. linux-dtb-legacy-rockchip-rk3588 1.0.0_armo64.deb containing kernels dtb file
b. linux-headers-legacy-rockchip-rk3588 1.0.0 armo64.deb Contains kernel header files
c. linux-image-legacy-rockchip-rk3588_1.0.0_armé64.deb Contains kernel images and kernel

modules
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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 file contained in the deb package generated by the generated linux-image is
shown below

a. Use the following commands to decompress the deb package
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi_build/output/debs$ mkdir test

test@test:~/orangepi_build/output/debs$ cp \
linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-legacy-rockchip-rk3588 1.0.0_arm64.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb usr

b. The decompressive file is shown below

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) orangepi-bulid compile system compiles Linux kernel source code first will

synchronize the Linux kernel source code with the Linux kernel source code of the

wWWwWw.orangepi.org 301 www.xunlong.tv


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

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

GitHub server. If you want to modify the source code of the Linux kernel, you need to
close the update function of the source code (need to compile it completely once. This
function can be closed after the Linux kernel source code, otherwise it will be
prompted that the source code of the Linux kernel cannot be found. If it is
downloaded from the source code compressed from the Google Drive, there is no
such problem, because the source code of Linux has been cached ) , otherwise, the
modification will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

10) If you modify the kernel, you can use the following method to update the kernel and
kernel module of the development board Linux system
a. Upload the compiled deb package in Linux kernel to be uploaded 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, install the installed Linux kernel deb bag

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588

c. Install the deb package in the new Linux kernel that just uploaded up

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.0 _armé64.deb

d. Then restart the development board, and then check whether the kernel -related

modification has taken effect.

root(@orangepi:~# reboot
10) Other useful infor

a. The kernel configuration file storage position is shown below. Please do not go

to the kernel source code to find the kernel configuration file used in the

development board

orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy.config

The location of the dts file used in the development board is
orangepi-build/kernel/orange-pi-5.10-rk3588/arch/armé64/boot/dts/rockchip/rk3588s
-orangepi-Sb.dts
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0.4. Compile rootfs

1) Run the build.sh script, remember to add Sudo permissions
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Rootfs and all deb packages, and 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

I Choose an option I

Please choose a Board.

orangepis3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisoe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVME

Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT

4) Then select the type of roootfs

| Choose a release package base

Select the target 0S release package base

bullseye Debian 11 Bullseye
Jammy Ubuntu jammy 22.04 LTS

5) Then select the type of the image
a. Image with console interface (server) Indicates the image of the server version,
the volume is small
b. Image with desktop environment Indicates an 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
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6) If it is a image that compiles the server version, you can also choose to compile the
standard version or the minimal version. The pre -installed software pre -installed
software will be much less than the Standard version. (No special needs, please do not
choose the minimal version, because many things are not pre -installed by default,
some functions may not be used)

| Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) If the image of the desktop version also needs to choose the type of desktop
environment, Currently Ubuntu Jammy supports both XFCE and Gnome desktops, while
Ubuntu Focal and Debian only support XFCE.

| Choose a desktop environment }

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

Then you can choose an additional software package you need to install. Press the
Enter key here directly.
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| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet

multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then you will start compiling rootfs, and part of the information prompted during

compilation is shown below

a. Rootfs type

[ 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 compile rootfs compressed package

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. Time to compile

[ 0.k. ] Runtime [ 13 min ]

9) View compiled rootfs compression package
a. jammy-xfce-arm64.f930ffebbac1a72108a2¢100762b18f.tar.lz4. It is a

compressed package for rootfs. The meaning of each field of the name

a) jammy Represents the type of rootfs Linux release version

b) xfce Indicates that rootfs is the type of desktop version, if it is cli, it means

c) the server version type

d) armé64 Indicates the architecture of rootfs

e) f930ffeebbacla72108a2e100762b18f It is the MDS5 hash value generated
by the package names of all software packages installed by rootfs. As long
as the list of software packages installed by rootfs is not modified, this value

will not change. The compilation script will use this MDS5 hash value to
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determine whether it needs
b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4.list List the

package name of all software packages installed by Rootfs

test@test:~/orangepi-build$ s external/cache/rootfs/
bullseye-xfce-arm64.5250ec7002de9e81a41de169f1£89721.tar.1z4
bullseye-xfce-arm64.5250ec7002de9e81a41de169f1£89721 .tar.1z4.current
bullseye-xfce-arm64.5250ec7002de9e81a41del1 6911189721 .tar.1z4 list

10) If the required rootfs already exists under external/cache/rootfs, then compile rootfs
again will skip the compilation process directly, and will not start compiling again. When
compiling the image, you will also go to the external/cache/rootfs to find out if there is a
cache rootfs. If you have it, you can use it directly, so that you can save a lot of download

compilation time.

0.5. Compile linux images

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, and 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

I Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisoe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVME

Rockchip RK3588S5 octa core 4-16GB GBE USB3 USB-C WLiFi/BT
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4) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bullseye Debian 11 Bullseye

Jammy Ubuntu jammy 22.04 LTS

5) Then select the type of the image
a. Image with console interface (server)Indicates the image of the server version,
the volume is small
b. Image with desktop environmentindicates an 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 it is a image that compiles the server version, you can also choose to compile the
standard version or the minimal version. The pre -installed software pre -installed
software will be much less than the Standard version. (No special needs, please do not

choose the minimal version, because many things are not pre -installed by default,

some functions may not be used)

| Choose an option
Select the target image type.

Standard image with console interface

Minimal image with console interface

7) If the image of the desktop version also needs to choose the type of desktop
environment, Currently Ubuntu Jammy supports both XFCE and Gnome desktops, while
Ubuntu Focal and Debian only support XFCE.

Gnome desktop environment

Xfce desktop environment

| Choose a desktop environment }
Select the default desktop environment to bundle with this image
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{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

Then you can choose an additional software package you need to install. Press the

Enter key here directly.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then you will start to compile Linux image, and the general process of compilation

will be as follows
a. Initialize the compilation environment of Ubuntu PC, install the software
package required for the compilation process.
b. Download the source code of the U-Boot and Linux kernel (if it has cached, only
the code is updated)
Compile the U-Boot source code and generate the deb package of U-Boot
Compile Linux source code and generate Linux -related deb packages
Make Linux Firmware deb package
Make deb package of Orange-Config tools
Make a board -level Deb package.

oot 0 oo

If it is compiled the desktop version of the image, it will also make a

desktop-related Deb package.

1.  Check whether rootfs has cached. If there is no cache, re -make rootfs. If it has
cached, it will be used directly.

j. Install the deb package to the rootfs that generated before.
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k. Make some specific settings for different development boards and different types
of images, such as pre -installed software packages, modifying system

configurations, etc.

[u—

Then make a image file and format the partition, the default type is ext4
. Copy the configured rootfs into the partition of the image
Then update initramfs

°© B B

Finally, the u-boot bin file is written into the image through the dd command ¥
u-boot
9) The following information will be prompted after compiling the image

a. The storage path of the compiled
[ 0.k. ] Done building
[ output/images/orangepiSb_1.0.0_debian_bullseye linux5.10.110_xfce_desktop/ora
ngepiSb_1.0.0_debian_bullseye linux5.10.110_xfce_ desktop.img |

b. Time to compile
[ 0.k. ] Runtime [ 19 min |

c. Repeat the command of the Compile image. Use the following command
without the need to choose through the graphic interface. You can directly start
the Compile image

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSb
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |
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6. Linux Development Manual

6. 1. How to compile 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 information of the development board to download the compressed kernel
source code package, then upload it to the Linux system of the development board,

and then decompress it.

orange-pi-3.10-rk3588.targz.mdSsum

kernel_orange-pi-rk3588 orange-pi-5.10-rk3588.tar.gz

The command to decompress the compressed kernel source code package is iy :
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

rockchip_linux_defconfig The path in the kernel source code is arch/armé64/configs/
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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@orangepiSb:~$ Is /lib/modules
5.10.110+ 5.10.110-rockchip-rk3588

5) Then install the kernel image and ulnitrd

orangepi@orangepi:~/linux-orangepi$ sudo make install

The installation path of the kernel image and ulnitrd is: /boot/

After executing the sudo make install command, you can see that there will be
one more kernel file under /boot/:
orangepi@orangepiSb:~/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+
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7. How to use the Android 12 system.

7.1. The Android versions supported

Android Version Kernel Version
Android 12 Linux5.10
Android 12 Box Linux5.10

7.2. Adaptation of Android functions

Functions Android 12 Android12 Box
USB2.0x2 OK OK
USB3.0x1 OK OK
USB Type-C 3.0 OK OK
DP Display OK OK
eMMC Start OK OK
AP6275P-WIFI OK OK
AP6275P-Bluetooth OK OK
GPIO (26pin) OK OK
UART (26pin) OK OK
SPI (26pin) OK OK
12C (26pin) OK OK
PWM (26pin) OK OK
3pin Debug Serial Port OK OK
TF-Card Start OK OK
HDMI Video OK OK
HDMI Audio OK OK
OV13850 Carema OK OK
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OV13855 Carema OK OK
LCD1 OK NO

LCD2 OK NO
Gigabit Ethernet Port OK OK
Network Port Status Light OK OK
MIC OK OK
Headphone Playback OK OK
Headphone Recording OK OK
LED Light OK OK

GPU OK OK

NPU OK OK

VPU OK OK

Switch Button OK OK
HDMI CEC Function NO OK

7.3. WIFI connection test method

1) First click to enter the Setting

2048 ¢
Q, Search apps

i - a @ B

Calculator Calendar Camera Clock Contacts Explorer

O - @ ® Q &

Files Gallery Lightning Music Search Settings

a
L

Sound Recorder Video WiringOP

2) Then select Network & internet

Settings

Q  Search settings

Network & internet
Wi-Fi, hotspot R

.))

Go Connected devices
Bluetooth, pairing
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3) Select Internet

Network & internet

1 It gsmat

Mritmrrks yoydphie

4) Switch Wi-Fi
Internet
WikFi (’

5) After turning on Wi-Fi, if everything is normal, you can scan for nearby Wi-Fi

hotspots.
Internet
Wi [ @
v . i &
- &
v £
¥ &

6) Then select the Wi-Fi you want to connect to, and the password input interface shown
in the figure below will pop up
xunlong_orangepi_5G

[ show password

q W e r 1 ¥ u i o] p €1
a 5 d f g h i k J &

+ z S c v b n m | 7 +

=]
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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
[ seow passwond
1 2 5 6 8 g 0 a
@ # 5 & + ( ) O

8) The display after successful Wi-Fi connection is shown in the figure below:

Internet

Wi-Fi

wisndong_orangepl_56
v Cornecisd

7.4. How to use Wi-Fi hotspot

1) First, please make sure that the Ethernet port is

can access the Internet normally.

2) And then select Settings

2:04 § ¢

Calculator

Files

®

Sound Recorder

www.orangepi.org

=

Calendar

-

Gallery

>

Video

Q, Search apps

Camera

Lightning

WiringOP

315

connected to the network cable and

Clock Contacts Explorer

® Q ]

Music Search Settings
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3) Select Network & internet

Settings

Q, Search settings

= Network & internet
Wi-Fi, hotspot k

G Connected devices

Bluetooth, pairing

4) Select Hotspot & tethering
Network & internet

Internet
Networks available

Calls & SMS

4 Airplane mode (® ]

¢>» Ethernet

Hotspot & tethering
Hotspot on

5) Select Wi-Fi hotspot
Hotspot & tethering

Use hotspot and tethering to provide internet to other devices through your mobile data connection. Apps can also create a hotspot to share content with nearby devices

Wi-Fi hotspot
Not sharing internet or content with other devices

6) Then turn on the Wi-Fi hotspot, you can also see the name and password of the
generated hotspot in the figure below, remember them and use them when connecting to
the hotspot (if you need to modify the name and password , you need to turn off the
Wi-Fi hotspot first before modification)
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Wi-Fi hotspot

Use Wi-Fi hotspot D

Hotspot name
AndroidAP_6953

Security
‘WPA2-Personal

Hotspot password

7) At this point, you can take out your mobile phone. If everything is normal, you can
find the Hotspot name above in the WIFI list searched by the mobile phone (Name is
AndroidAP_6953) .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

{ 28 Fo 4% J5 15
T B & )
+/ xunlong_orangepi_5G 8 0

R4

AndroidAP_6953 &

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.
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{ 88 Fo 2% B 15

v/ AndroidAP_6953

T4k P - @
8 T ()

7.5. How to test Bluetooth

1) First enter Setting

2:04 § ¢

Q, Search apps

B > 0| -] B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) And then select Connected devices

Settings
Q Search settings

Network & internet
Wi-Fi, hotspot

9)

7 Connected devices
Bluetooth, pairing *

3) Then click Pair new device to turn on Bluetooth and start scanning the surrounding

Bluetooth devices.
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Connected devices

Other devices

P usB

Charging this device

f Pair new device 7 x
Bluetooth will turn on to pair

4) The search Bluetooth devices will be displayed under Available
devices

Pair new device

Device name
rk3588

Available devices

t. test &

®

Tablet's Bluetooth address: 00:E0:4C:23:99:87

5) Then click the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option.

Pair with test?

Bluetooth pairing code

972414

[:’ Allow access to your contacts and call history

CANCEL PAIR

6) The test here is the configuration process of the development board and the Bluetooth
of the Android mobile phone. At this time, the following confirmation interface will pop
up on the mobile phone, and the pairing process will start after clicking the pairing button
on the mobile phone.
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E5rk3588EcxH137?

15 B XI5
972414

SRR EAIEIRREIFCR

7) After the pairing is complete, you can see the paired Bluetooth devices as shown in
the figure below

Connected devices

Other devices

P USB

Charging this device
+ Pair new device

Previously connected devices

L test i3

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.
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Accept incoming file?

From
test

Filename

Screenshot_20220914_140609_com.android.settings.jpg

Size
170 kB

DECLINER ACCEPT

9) You can open the Download directory in the file manager to view the pictures

received by the Android system Bluetooth of the development board.

Internal Memory/Download

A Home LevelUp = Multi [# Editor NewFolder Back

'& Screenshot_20220914_140609_com.android.settings_102838.jpg

7.6. How to use 10.1 inch MIPI screen

Please make sure that the Android image used is the image of the following
version:
orangepiSb_RK3588S Android12 lcd vl.x.x.img

1) First you need to assemble the screen, please refer to the assembly method of the
10.1-inch MIPI screen

2) There are two mipi lcd screen interfaces on the development board, we define:

a. The location of the lcd1 interface is:
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3) Connect the assembled screen to the lcd1 or lcd2 interface, connect the Type-C power
supply to the board, and power it on. After the system starts, you can see the screen

display as shown in the figure below
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7.7. How to test OV13850 and OV13855 MIPI camera

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

b. OV13855 camera with 13 million MIPI interface

he adapter board and FPC cable used by the OV13850 and OV13855 cameras are the
same, but the positions of the two cameras connected to the adapter board are different.
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:
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a. No. 1 interface is connected to the OV13850 camera
b. No. 2 interface is connected to the OV13855 camera

c. No. 3 interface is not used, just ignore it

Interface 2

In__terface 3

Interface 1

There are a total of 3 camera interfaces on the Orange Pi 5B development board. We

define the positions of Cam1, Cam2 and Cam3 as shown in the figure below:

The method of inserting the camera into the Caml interface of the development

board is as follows:

The method of inserting the camera into the Cam2 interface of the development

board is as follows:
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The method of inserting the camera into the Cam3 interface of the development
board is as follows:

The Android system defaults to the configuration of Cam1 and Cam3, so if you want
to use the camera, please choose one of the Cam1 and Cam3 interfaces. 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
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Or‘anqc Pi

B . Ol

b. Then you can see the preview screen of the camera.

In addition to single camera, we can also connect two cameras at the same time. It

should be noted that currently, please use the combination of Caml+Cam3 for testing
dual cameras (support ov13850 and ov13855 mix and match). After connecting the dual
cameras, open the camera APP to see the picture of one of the cameras as in the previous
steps.
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The method to switch to another camera is:

a. First click the three dots in the upper right corner

b. Then click the position shown in the figure below to switch the camera

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
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The switching interface of taking pictures and recording is as follows, click Video to

switch to video recording mode

Camera

Click the position shown in the figure below to enter the camera setting interface
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- Camera

The setting interface of the camera is as follows:

Resolution & quality

Capture Sound .
Save location (&)

Restore Default Settings

B (B o < o m

7.8. 26 Pin interface GP10O, UART, SPI and PWM test

7.8.1. 26pin GPIO port

1) First click the Wiringop icon to open the Wiringop App
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Q, Search apps

& T n @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
® .

o« iz
Sound Recorder Video wiringOP

2) The main interface of the Wiringop app is displayed as shown in the fithen gure below,
and click the GPIO_TEST button to open the GPIO test interface

12:02

wiringOP

GPIO_TEST

UART_TEST
12C_TEST
SPI_TEST

PWM_TEST

3) The GPIO test interface is shown in the figure below. The two rows of the CheckBox
button on the left and the 26PIN pin are one -to -one relationship. When checking the
CheckBox button, the corresponding pin will be set to OUT mode, the pin level settings
will be set. For high levels, when the check -up is canceled, the pin level is set to a low
level; when clicking the GPIO READALL button on the right, you can get the WPI,

GPIO mode, pin level information, etc
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11:36

wiringOP

GPIO READALL

spAs [
scL.5 [
Pwm15 [] [] rxDO
[ txp.0
CANT_RX [] [J cAN2_TX
CAN1_TX [] A
CAN2_RX [] [] sbA1
[ scLa
SPI4_TXD []
SPI4_RXD [_]
sPl4_CcLK [] [] sPi4_cs1

] pwm1

4) Then click the GPIO READALL button, and the output information is shown in the

figure below:

wiringOP

GPIO READALL

spAs []
scLs []
pwm15 [] [] RxD.O
[ 0.0
can1Rx [J [] canz_Tx
can1_Tx []
cAN2 R [] [] spaa
O scLa
SPI4_TXD []
sPI4_RxD []
spia_cLk [] [] spiacst

] pwmn

5) There are a total of 16 GPIO ports in the 26 pins of the development board that can be
used. The following uses 7 pin (the corresponding GPIO is GPIO1 C6—the
corresponding wPi serial number is 2 )as an example to demonstrate how to set the high
and low levels of the GPIO port. First click the CheckBox button corresponding to 7 pin .
When the button is selected, 7 pin  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
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SuCCcEsS

SbA.5 ||

scL.5 [ ]

PWM15 ] RXD.O

] TXD.O

CANT_RX [ | [ ] cAN2_TX

CAN1T_TX [_]
caN2_RX [ ] [] spA.1
[ ] scL.1
sP14_TxD [ ]
SPI4_RXD [ ]
sPia_CLK [ ] [ ] spia_cst

] PWM1

6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is high

GPIO READALL

spA.5 [

scL.s [
PWM15 [ rxp.0
[ mxp.0

caN1Rx [] [ cAN2_Tx

| ALT10
ALT10
IN

cAN1_TX []

| IN

caN2RX [] [] spA.
[ scLa

sPI4_TXp [

SPI4_RXD []

sPi4_CLK [] [] sPi4_cst

] pwm1
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7) Click the CheckBox button in the figure below again to uncheck the status, and pin 7
will be set to low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Ov, it means that the low level is set successfully.

SDA.5 [

scL.5 []

pwmM15 [ ]| [] RXD.O

[] TXD.O
CANT_RX [] [] cAaN2_TX
CANT_TX []
caN2_RX [ ] [] spa.
[] scL.1
sP14_TXD [ ]
SPI4_RXD [ ]
sPia_cLk [} [] spi4a_csi

] pPWM1

8) Then click the GPIO READALL button, you can see that the current mode of pin 7 is
OUT, and the pin level is low
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GPIO READALL
spA5 [] PISB  +---
SCLSD i ) P1 | "r:Jan_w?"-“" :-' —-— Physical ‘

pwmi1s [] [] RxD.0 ) | 3.3V |

SDA.5
SCLE5
PWM15

O o0

canN1_Rx [] [[] cAN2_TX

1
3
5
7
5
1
13
15

cAN1_TX []
cAN2_RX [] [] spA1

[ scL1

SPI4_TXD []

Physical

PISB

[

|

|

|

|

|

|

|

|
2]
|

|

-
SPI4_RXD [] +|

SPI4_CLK [[] [] spi4_cst

] pwm1

7.8.2.  26pin UART test

1) In Android default, the UARTO serial port is only opened. The position of UARTO at

26 pin is shown in the figure below. The corresponding device node is dev/ttyS0

2) First click the WiringOP icon to open the wiringOP APP

Q, Search apps

B n @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
@ — "!;;-er

Sound Recorder Video wiringOP

3) The main interface of the WiringOP APP is displayed as shown in the figure below,
and then click the UART_TEST button to open the UART test
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12:02

wiringOP

GPIO_TEST

UART_TEST

I2C_TEST
SPI_TEST
PWM_TEST

interface

4) The serial test interface of the APP is shown in the figure below

12:30

wiringOP

/dev/ttyS0 ~ 115200  OPEN

= O] < o nm

5) Then enter the baud rate you want to set in the editing box, and then click the OPEN
button to open the/dev/ttyS0 node. After successful, the OPEN button becomes an
optional state. The CLOSE button and the SEND button become an optional state
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12:31

wiringOP

SEND

6) Then use the DuPont line to shorten the RXD and TXD

7) Then you can enter a section of characters in the editing box below, click the SEND

button to start sending

12:31 )

wiringOP

-~ 115200 B CLOSE

8) If everything is normal, the receiving string will be displayed in the receiving
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12:33

wiringOP

/dev/ttyS0 + 115200 )PEN CLOSE

SEND
box

7.8.3.  26pin SPI test

1) From the schematic diagram of the 26pin interface, the SPI available for Orange Pi 5B

1s spi4
|
I2C5_SDA/UART1_RX/GPIO1_B7_J 3. s.ov1 p——¢
= = ~E6 ] 5.0v2 p—m——
A e 20 i b
PRMIS_IR/GPIOL_C6_J - GND3 Og—] UARTO_TX_ M2/GPIO4_A3_J
il IXD0 piT URRTU_RX_WZ2/GPI04_Ad_J
CANl RX M1/GPIO4 B2 J G REDO _\3—12 [ CEWZ TX/GPIOU DS J
TANI_TX_WMI/GPIO4_B3_J I Io-1 P97
CENZ_RX/GPIOU_D4_J - GNp4 PT—1% I2C1_SDA/UART4_RX/GPIOl D3_J
= . I¢ 10-4 DI [ TZCI SCL/UARTZ TX/GPIOL DZ J
SPI4_MOSI/UART3 TX/GPIOl Cl1 J —g 3.3v2 10-5 P55
= — [ _MOST CIID5 3_|L 5
_MISO/UART3_RX/GPIOL_CU_J Ziy] toa MOST GND> 55 Power On L
PIZ_CILR/GPIOL CZ_J Tao| S2L-MIS0 I0-6 oy SPI4_CS1/GEIOL CA_J
250 SPI-CLX SPI-CEOQ 3"%__
(] eup2 SPI-CEL [ e

2) Here is the w25q64 module to test the SPI interface, and first access the w25q64
device at the SPI4 interface
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3) Then click the WiringOP icon to open the wiringOP APP

Q, Search apps

& T n @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
® > -

L~ ‘ﬁ
Sound Recorder Video wiringOP

4) The main interface of the WiringOP APP shows as shown in the figure below, click
the SPI_TEST button to open the SPI test interface

12:02

wiringOP

GPIO_TEST

UART_TEST

I2C_TEST

SPI_TEST

PWM_TEST

5) Then click the OPEN button to initialize SPI

12:37

wiringOP

/dev/spidev4.1 ¥ SPIChannel: 4 SPIPort: 1 SPISpeed: 2000000

data[o]: O0x9f data[1]: 0x09
data[2]: O0x09 data[3]: 0x09

TRANSFER

|SP\ Open Success, channel: 4, port: 1, speed:2000000|

6) Then fill in 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
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12:37

wiringOP

/dev/spidev4.1 ¥ SPIChannel: 4 SPI Port: SPI Speed: 2000000
OPEN
data[0] - | Ox9f Hata[1]: 0x09

data[2]: 0x09 data[3]: Ox09

TRANSFER

SPI| Open Success, channel: 4, port: 1, speed:2000000

7) The last app will display the ID information read

12:41

wiringOP

/dev/spideva.1 v SPIChannel; 4 SPIPort SPI Speed: 2000000
OPEN

data[0]: 0x9f data[1]: 0x09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Transfer success
ret:4 L3
data[0]:ff
data[1]:ef
data[2]:40
data[3]:17

8) The MANUFACTURER ID of the w25q64 module is EFh, the Device ID is 4017h,
and the value read above is corresponding (H represents hexadecimal)

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - ID0) (ID15 - 1DO
Instruction ABh, 90h, 92h, 94h 9Fh
W25Q64FV (SPI) 16h 4017h
W250Q64FV (QP1) 16h 6017h
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7.8.4. 26 pin PWM test

1) Android only opened PWM 15 by default. The corresponding pins are at the position

of 26 Pin

2) First click the WiringOP icon to open the Wiringop App

o -
-

Calculator Calendar
Files Gallery
Sound Recorder Video

Camera

@

Lightning

~

wiringoP

Clock Contacts Explorer
Music Search Settings

3) Then click the PWM_TEST button to enter the PWM test interface at the main

interface of WiringOP

12:02

wiringOP

GPIO_TEST

UART_TEST

I2C_TEST

SPI_TEST

PWM_TEST

4) The corresponding address corresponding to the PWMIS5 is febf0030. The right side
of PWMCHIPO is exactly the febf0030.pwm. If the displayed base address is wrong,
please click the drop -down option to select other PWMCHIP until the febf0030 is

displayed on the right.
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12:43 G|

wiringOP

[ anariga | Period 50000

pwmchip0 Duty

5) Then confirm the PWM cycle. The default configuration is 50000ns, and the PWM
frequency is 20KHz. You can modify it by yourself.Click on the button to export
PWMI15

2:43

wiringOP

Period 50000 n

pwmchip0 Duty

6) Then drag the drag bar below to change the PWM duty cycle, and then check Enable
to output the PWM waveform

12:47 e fl

wiringOP

- Period 50000 ns

OFF

e ~
Enable |pwmchip0 Duty [ =

7) Then use an oscilloscope to measure the No. 7 pin in the 26pin of the development

board, and you can see the following waveform.
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7.9. How to use ADB

7.9.1.  Use a data cable to connect to adb debugging
1) First prepare a good quality Type-C data cable

A

\ o
~A

2) Then use the Type-C data cable to connect the development board to the USB
interface of the computer (please use the Type-C power supply to power the development

board at the same time)

3) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt -y install adb

4) You can view the identified ADB devices with the following command

test@test:~$ adb devices
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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 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/

7.9.2. adb debug using network connection

Using the network adb does not require a USB Type C interface data cable to
connect the computer and the development board, but to communicate through the
network, so first make sure that the wired or wireless network of the development
board has been connected, and then obtain the IP address of the development board

that will be used later.

1) Make sure service.adb.tcp.port of Android system is set to port number 5555

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
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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
List 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:/ #

7.10. 2.4G USB remote control tested by Android Box

1) 2.4G USB remote control that has been tested so far is shown in the figure below

a. contains a remote

b. A USB wireless receiver
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2) The Android Box system does not require any configuration, it can be used after

plugging it in

7.11. 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 via 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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sxast

HDMIER IR E

2=

CECi&#z

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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8. The compilation method of the Android 12 source

code

8.1. Download the source code of Android 12

1) First download the sub -roll compression package of Android 12 source code from
Google Drive

a. Google network disk

RK3588S_Android_Source_Code E S [:::]

2) After downloading the sub -roll compression package of Android 12 source code,
please check the MDS5 check and whether it is correct. If it is not correct, please
download the source code again.

test@test:~$ mdSsum -c Android_12.tar.gz.md5sum

Android_12.tar.gz00: Sure

Android_12.tar.gz01: Sure

Android_12.tar.gz02: Sure

Android_12.tar.gz03: Sure

Android_12.tar.gz04: Sure

Android_12.tar.gz05: Sure

Android_12.tar.gz06: Sure

Android_12.tar.gz07: Sure

3) Then you need to merge multiple compression files into one, and then decompress it.
test@test:~$ cat Android_12.tar.gz0* > Android_12.tar.gz
test@test:~$ tar -xvf Android_12.tar.gz
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8. 2. Compile the source code of Android 12

1) First install the software package required to compile the Android 12 source code

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gce-multilib g++-multilib libc6-dev-i386 \
lib32ncursesS-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgll-mesa-dev libxml2-utils xsltproc unzip

test@test:~$ sudo apt-get install -y u-boot-tools

2) In the source code, there are build.sh compile scripts, and the compile parameters are
as follow

-U: Compile uboot

-K: Compile kernel

-A: Compile android

-u: Package generates update.img and update spi_nvme.img

-0: Compile OTA bag

-d: Specify kernel dts

= I R N

3) Compile Uboot, Kernel, Android and pack it into update.img.
a. The command to compile and support HDMI 8K display mirroring (LCD off by
default) is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ export BOARD=orangepiSh
test@test:~/ Android 123 source build/envsetup.sh
test@test:~/ Android 123 lunch rk3588s_s-userdebug
test@test:~/ Android _12$ ./build.sh -AUKu

b. The command to compile and support LCD display image is as follows:
test@test:~$ c¢d Android_12
test@test:~/ Android_12$ export BOARD=orangepi5
test@test:~/ Android_12$ export DUAL_LCD=true
test@test:~/ Android 12$ source build/envsetup.sh
test@test:~/ Android_12$ lunch rk3588s_s-userdebug
test@test:~/ Android_12$ ./build.sh ~-AUKu
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4) After the compilation is completed, the following information will be printed
redokakekrkimageMaker ver 2, [ Fdsdsskxck

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-rk3588s s directory.
Among them, update.img is a TF card startup image, and update spi nvme.img is NVMe
SSD boot image.

test@test:~/Android 12$ cd rockdev/Image-rk3588s_s

test@test:~/Android _12/rockdev/Image-rk3588s_s § Is update.img

update.img

9. Appendix

9.1. User Manual Update History

Version Date Update Notes

v1.0 2023-04-12 initial version
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9.2. Image Update History

Date

Update Notes

2023-04-12

OrangepiSb_1.0.0_debian_bullseye server linux5.10.110.7z
OrangepiSb_1.0.0_debian_bullseye desktop xfce linux5.10.110.7z
OrangepiSb_1.0.0_debian_bullseye desktop kde-plasma linux5.10.110.7z

OrangepiSb_1.0.0_ubuntu focal server linux5.10.110.7z
OrangepiSb_1.0.0_ubuntu_focal desktop xfce linux5.10.110.7z
OrangepiSb 1.0.0 ubuntu jammy server linux5.10.110.7z
OrangepiSb_1.0.0_ubuntu jammy_desktop xfce linux5.10.110.7z
OrangepiSb_1.0.0_ubuntu jammy_desktop gnome linux5.10.110.7z

OrangePi5SB_RK3588S Android12 v1.0.0.tar.gz
OrangePi5B RK3588S Android12 lcd v1.0.0.tar.gz

OrangePi5B RK3588S Android12-box v1.0.0.tar.gz

Opios-droid-aarch64-opiSb-23.04-linux5.10.110.tar.gz
Opios-droid-aarch64-opiSb-23.04-linux5.10.110-en.tar.gz

* initial version
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