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1. Basic Features of Orange Pi R1 Plus LTS

1.1. Whatis Orange Pi R1 Plus LTS

Orange Pi is an open source single-board card computer, a new generation of arm64
development boards, which can run operating systems such as Ubuntu, Debian and
OpenWRT. The Orange Pi R1 Plus LTS uses Rockchip rk3328 SoC and has 1GB
LPDDR3 memory

1. 2. Purpose of Orange Pi R1 Plus LTS
Typical application:

® A router
® One switch

Of course there are many more features as Orange Pi is open source
1.3. Who is Orange Pi R1 Plus LTS designed for?

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

useful tool that you can use to shape the world around you
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1.4. Hardware Features of Orange Pi R1 Plus LTS

Hardware Features Introduction

Rockchip RK3328

CPU
Quad-core ARM Cortex-A53 64-bit processor, up to 1.5GHz
Mali-450MP2
GPU
Supports OpenGL ES 1.0/2.0
Power
. RKS805
Management Chip
Memory 1GB LPDDR3(shared with GPU)
* TF card slot
Onboard Storage
* 16MB SPI Flash
10M/100M/1000M Ethernet (YT8531C)
Onboard Ethernet

10M/100M/1000M USB Ethernet (RTL8153B)

Video output

TV CVBS output(via 13pin adapter board)

Audio output

3.5mm Audio port (via 13pin adapter board)

power supply USB Type C interface SV/2A input
USB 1 4~ USB 2.0 HOST
Low-level 13pin header with UART. I2C. IR pin. Tv-out. AUDIO(No
peripherals MIC). 2xUSB2.0 (not support) . and I GPIO port

Debug serial port

UART-TX, UART-RX and GND

button

1x reset key

Fan interface

1x cooling fan interface (5V)

LED lights

Power indicator and network port status indicator

Infrared reception

Support infrared remote control (via 13pin adapter board)

Supported
Operating Systems

Ubuntu, Debian, OpenWRT and other operating systems

Appearance specification introduction

Product Size

S56mmx57mm

weight

30.5g

WWw.orangepi.org
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1.5. Top view and bottom view of Orange Pi R1 Plus LTS

top view:

bottom view:
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1.6. Interface details of Orange Pi R1 Plus LTS

Top view

USB2.0

Recovery Key Cooling fan interface (5V)

Type—C Power supply
Debug TTL UART
Ethernet chip ( RTL8153B )

1GB LPDDR3 RAM
WAN LED

LAN LED

1000M USB Ethernet port ;
Working status led

1000M Ethernet port ——& PMU(RKS805)

Ethernet chip ( YT8531C ) 13pin function interface (not welded)

(Earphone+1 GPIO+TVOUT+IR Receiver+UART+I2C)

Rockchip RK3328
( ARM® Cortex —A53 Quad—core ) 64bit 1.5GHz

Bottom view

57mm

MicroSD card slot

16MB SPI Flash

s 5OMM
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2. Introduction to the use of the development board

2. 1. Prepare the necessary accessories

1) TF card, a high-speed card of class 10 or above with a minimum capacity of 8GB, it is
recommended to use a SanDisk TF card, the Orange Pi test is to use a SanDisk TF card,

other brands of TF cards may cause the system to fail to boot.

Samisk A &

2) TF card reader, used to read and write TF card

3) Power adapter, SV/2A or 5V/3A power adapter with high-quality Type C interface

Hmnqepi ﬁ (€@ @FE LW

4) 13pin adapter board

a. The actual adapter board is shown below
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MIC

L T O i il el I o

.

@ .,

Audio output !f ! Nﬁ é

and video output

Two USB2.0

IR receiver

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

remember not to insert it backwards

c. The 13pin pin header (unsoldered by default) on the Orange Pi R1 Plus LTS
development board can be connected to an adapter board to expand the functions
not on the development board. The functions included in the adapter board

include:

microphone not support

2 Analog audio and video | Output analog audio and video signals via AV cable to

output interface TV (Android only)
USB2.0x 2 not support
4 Infrared receiving
function

d. The schematic diagram of the 13pin pin header of the Orange Pi R1 Plus LTS is

shown below
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CON12
DIP13-254

vce_Sys DIP13-254

j G
1
GND.|I—2'C 5
[9,10,12] TWI0-SDA 3> 34 3
9.10,12] TWI0-sCK $S id 4
9] UARTI TX S ds
9] UARTL_RX 2 8 6
OILINEOUTR 32 7
BILINEOUTL 5 5 8
0] TV-0UT d o
6Pi03_co S 109 19
UART1_CTS <K }%{3 11
UARTI_RTS é 129 12
[10]IR-RX O d 13

5) CPU fan, used for cooling the CPU, the interface voltage is 5V, the interface
specification is 2pin, and the spacing is 1.5mm

- —

Hr'anqclai ;

iDroid

7) Fast or Gigabit Ethernet cable to connect the development board to the Internet

8) AV video cable, used to connect the development board to the TV through the CVBS

interface to display the video (only available for Android system)
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| range Pi

9) USB to TTL module and DuPont cable, when using the serial port debugging function,
USB to TTL module and DuPont cable are required to connect the development board
and computer

range Pi
Y/ UsEtoTTL module 4

10) A PC with Ubuntu and Windows operating systems installed

1 Ubuntul8.04 PC | Optional, for compiling Linux and OpenWRT source code

2 Windows PC For burning Linux and OpenWRT images

2.2. Download the image of the development board and related

materials

1) The download URL of the English version of the material is:
http://www.orangepi.org/html/hard Ware/computerAndMicrocontrollers/service-and-supp
ort/Orange-Pi-R1-Plus-LTS.html
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Downloads
2
‘ Y
.‘7/ L. (OpenWRT
. . - O
Ubuntu Image Debian Image OpenWRT Linux Source code

User Manual Official Tools

2) The data mainly includes

a. Linux source code: saved on github, the link address is

https://github.com/orangepi-xunlong/orangepi-build

b. OpenWRT source code: saved on github, the link address is

https://github.com/orangepi-xunlong/openwrt

c. User manual and schematic diagram: The data sheet related to the chip will
also be placed here

d. Official tools: mainly include the software that needs to be used during the use
of the development board
Ubuntu image: save on Google Drive
Debian image: saved on Google Drive

g. OpenWRT image: save on Google Drive

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

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

download page

2.3.1.  How to use Win32Diskimager to burn Linux image

1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
TF card must be above class 10. It is recommended to use a TF card from a brand such as
SanDisk

www.orangepi.org 11 www.xunlong.tv
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2) Then use the card reader to insert the TF card into the computer

3) Then format the TF card
a. The SD Card Formatter software can be used to format the TF card, and its

download address is

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

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

c. If only the TF card is inserted into the computer, the “Select card” column will
display the drive letter of the TF card. If multiple USB storage devices are
inserted into the computer, you can select the drive letter corresponding to the

TF card through the drop-down box.

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

() Overwrite format
CHS format size adjustment

Volume label

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

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

(Y)" to start formatting

SD Card Formatter

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

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

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

up, click OK.

WWw.orangepi.org 12 www.xunlong.tv


https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormatterv5_WinEN.zip
http://www.orangepi.cn/
http://www.xunlong.tv/

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

SD Card Formatter X

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Veolume label:

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

image file of the operating system. The size is generally more than 1GB

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 Win32Diskimager interface 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 the one
displayed in the "Device" column

c) Finally click "Write" to start burning

%4 Win32 Disk Imager 22 | X

Image File Device

= | R

] ] Select the drive letter
Copy| L1 w5 Hesk:  galact image file of the TE card

Progress

Start to burn the image

Verclon D0E Ranasl Resd Exit

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. How to use balenaEtcher to burn a Linux image
1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
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TF card must be above class 10. It is recommended to use a TF card from a brand such as
SanDisk

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

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

image file of the operating system. The size is generally more than 1GB

4) Then download the burning software of the 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
download the installation package of balenaEtcher. You can also select the Portable
version of balenaEtcher through the drop-down box. The Portable version does not need

to be installed. Double-click to open it and use it

An open source project by (gl balena | More products

." balenaEicher Changelog  EtcherPro

Flash. Flawless.

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

’

Flash!

| Etcher for Windows (x86x64) \Partabte,\l

Etcher for macOs

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

open it. The opened balenaEtcher interface is shown in the figure below.
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Etcher £ X

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

7) The specific steps to use balenaEtcher to burn a 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 balenaEtcher

Ea

B Flash from file

& Flas 1 from URL

8) The interface displayed in the process of balenaEtcher burning the Linux image is
shown in the figure below. In addition, the progress bar shows purple to indicate that the

Linux image is being burned to the TF card.
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© Etcher — 48% Flashing... B *

&9 balenaEtcher

o Orangep...170.img

u are waiting, chech

. Generic... Device

7 balena-rpiplay

Flashing... T 3 int i r using RPiPlay to enable screen

Get started

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

balenaEtcher is verifying the burned image.

© Etcher — 26% Validating... £ *

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

? balena-rpiplay

Validating... 1] dj into an Al er using RPiPlay to enable s

Get started

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

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

insert it into the TF card slot of the development board.
* Etcher = x

f’ balenaEtcher

Flash Complete!

1.

1

We hope you enjoyed
using Etcher!

Share on Twitter ‘I

2.4. The method of burning Linux image or OpenWRT image to
TF card based on Ubuntu PC

11) The method of burning OpenWRT image based on Ubuntu PC is the same as the

method of burning Linux image. The following is an example of burning Linux image.

12) First prepare a TF card with a capacity of 8GB or more. The transmission speed of
the TF card must be above class 10. It is recommended to use a TF card from a brand
such as SanDisk

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

14) Download balenaEtcher software, the download address is

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

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

the software through the drop-down box to download
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Select image

Etcher for Windows {x86|x64) (Portable)

Etcher for macOS

Etcher for Linux x64 (64-bit) {Appimage) |

Etcher for Linux x86 (32-bit) {Appimage)

16) After downloading, use wunzip to decompress it. The decompressed

balenaEtcher-1.5.109-x64.AppImage is the software needed to burn the Linux image.

test@test:~$ unzip balena-etcher-electron-1.5.109-linux-x64.zip
)Archive: balena-etcher-electron-1.5.109-linux-x64.zip
inflating: balenaEtcher-1.5.109-x64.Applmage
test@test:~$ Is
balenaEtcher-1.5.109-x64.AppImage balena-etcher-electron-1.5.109-linux-x64.zip

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

a. The decompression command for the compressed package ending with a.7z is as

follows

test@test:~$ 7z x Orangepirlplus-lts_2.1.4 ubuntu_bionic_server_linux5.10.44.7z
test@test:~$ Is Orangepirlplus-lts_2.1.4 ubuntu_bionic_server_linux5.10.44.*
Orangepirlplus-lts 2.1.4 ubuntu bionic_server linux5.10.44.7z

Orangepirlplus-Its 2.1.4 ubuntu bionic_server linux5.10.44.img.sha #checksum file
Orangepirlplus-lts_2.1.4 ubuntu_bionic_server_linux5.10.44.img  #image file

18) After decompressing the image, you can use the sha256sum -¢ *.sha command to
calculate whether the checksum is correct. If the message is successful, it means that the
downloaded image is correct. You can safely burn it to the TF card. If the checksum does
not match, it means that There is a problem with the downloaded image, please try to

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

Orangepirlplus-Its 2.1.4 ubuntu bionic_server linux5.10.44.img: success

19) Then double-click balenaEtcher-1.5.109-x64.Applmage on the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required), and the opened interface is
shown in the figure below
a. First select the path of the linux image file
b. Then select the device number of the TF card
c. Finally click Flash to start burning
Etcher

&P balenaEtcher

&

B Flash from file

& Flas from URL

20) The burning process will prompt the writing speed and remaining time
Etcher — 34% Flashing...

&9 balenaEtcher

Orangepip....4.65.img Mass Stor...E08-042F) Flashing... 34

21) After burning, the following interface will be displayed. At this time, you can pull
out the TF card from the computer and insert it into the development board to start.
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Etcher

Flash Complete! Flash Another

Thanks for using §9 balenaEicher

2.5. Start the orange pi development board

1) Insert the burned TF card into the TF card slot of the Orange Pi development board
2) The development board has an Ethernet port, which can be plugged into a network
cable for Internet access
3) Connect a 5V/2A (5V/3A can also) high-quality power adapter
a. Remember not to plug in the 12V power adapter, if the 12V power adapter
is plugged in, it will burn out the development board
b. Many unstable phenomena during system power-on and startup are
basically caused by power supply problems, so a reliable power adapter is
very important
4) If you want to view the output information of the system through the debug serial port,
please use the USB to TTL module and DuPont cable to connect the development board
to the computer. For the connection method of the serial port, please refer to the section
on the use of the debug serial port.
5) Then turn on the switch of the power adapter. If everything is normal, the serial port

terminal can see the output log of the system startup.

2.6. How to use the debugging serial port

2.6.1.  Connection instructions for debugging serial port

1) First, you need to prepare a USB to TTL module. For better platform compatibility, it
is recommended to use the CH340 USB to TTL module. Then insert one end of the USB
interface of the USB to TTL module into the USB interface of the computer
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The 5V of the USE to TTL module does not need to be connected

The jumper cap of the USB to TTL module needs to be connected

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

2) The corresponding relationship between the debug serial port GND, TX and RX pins
of the development board is shown in the figure below

3) The GND, TX and RX pins of the USB to TTL module need to be connected to the
debug serial port of the development board through a DuPont cable
a. Connect the GND of the USB to TTL module to the GND of the development

board

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

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

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

Use dupont lines

Orange Pi Board

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

5) If the CP2102 USB to TTL module is used, in the case of a baud rate of 1500000,
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some systems may encounter garbled or unusable problems. The specific test situation is

as follows
USB to TTL module model | Host system Support situation
win7 OK
winl0 OK
CH340 ubuntul4.04 OK
ubuntul8.04 OK
ubuntu20.04 OK
win7 OK
winl0 NO
CP2102 ubuntul4.04 OK
ubuntul8.04 NO
ubuntu20.04 NO

2.6.2. How to use the debugging serial port on Ubuntu platform

1) If the USB to TTL module is connected normally, you can see the corresponding
device node name under /dev of the Ubuntu PC, remember this node name, it will be used
when setting the serial port software later

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

dev/ttyUSBO

2) 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

3) First install putty on Ubuntu PC

test@test:~$ sudo apt update

test@test:~$ sudo apt install putty

4) Then run putty, remember to add sudo permissions
test@test:~$ sudo putty

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

WWw.orangepi.org 22 www.xunlong.tv



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

N

<7 range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

PuTTY Configuration ;
Category: Basic options for your PuTTY session

M specify the destination you want to connect to

Logging Hostuame{or IP address) Port

+ Terminal | | | 22 |
Keyboard
Bell

Features

¥ Window

Connection type: e
Raw Telnet Rlogin |© S5H| Serial

Load, save or delete a stored session
Saved Sessions

Appearance |
Behaviour | )
Translation Default Settings [ Load
Selection
Colours —
Fonts Delete

¥ Connection -
Data
Proxy

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

b ccl

About Open Cancel

6) First select the setting interface of the serial port

PUTTY Configuration

Category: Options controlling local serial lines
‘Logging select a serial line
« Terminal } — 1}
Keybioard | | serial line to connect to | m |
Bell Configure the serial line
Features .
I Speed (baud) | 9600 |
Appearance Data bits '8 |
Behaviour _—
Translation Stop bits [1 |
Selection : :
Colours Panity u
Fonts Elow control XON/XOFF -
¥ Connection ————
Data
Proxy
Telnet
Rlogin
» SSH e First select the setting interface
of the serial port
About Open Cancel

7) Then set the parameters of the serial port
a. Set Serial line to connect to to /dev/ttyUSBO (modify to the corresponding node

www.orangepi.org 23 www.xunlong.tv


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

N

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

name, usually /dev/ttyUSBO0)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)

c. Set Flow control to None

PuTTY Configuration

Category: ptions contrplling local serial lines
Togging 2.E§§g&§|;§.a%}{éce node \

+ Terminal of the serial port module _
Keyboard | serial line to connect to | Jdev/ttyUsBO |
Bell | Configure the serial line
Features )
T ——— Speed (baud) | 1500000 |
Appearance | pata bits 3 Set Speed(baud) t& 1500000 |
Behaviour _————
Translation Stop bits [ 1 |
Selection .
Colours Barity None—'
Fonts Elow control None -
* Connection A
Data
Proxy 4.Set Flow control to None
Telnet
Rlogin
1.Select the setting interface of the
serial port
About Open Cancel

8) After setting the serial port setting interface, go back to the Session interface
a. First select the Connection type as Serial

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

PuTTY Configuration

Category: ptions contrplling local serial lines
Togging 2.E§§g&§|;§.a%}{éce node \

+ Terminal of the serial port module _
Keyboard ! Serial line to connect to | Jdev/ttyUsBo |
Bell | Configure the serial line
Features e
T ——— Speed (baud) | 1500000 |
Appearance | pata bits 3 Set Speed(baud) t& 1500000 |
Behaviour —_—
Translation Stop bits [1 |
Selection .
Colours Farity None—'
Fonts Elow control None -
* Connection e
Data
Proxy 4.Set Flow control to None
Telnet
Rlogin
1.Select the setting interface of the
serial port
About Open Cancel
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9) After starting the development board, you can see the Log information output by the

system from the open serial terminal

Jdev/ttyUSBO - PuTTY

2.6.3. How to use the debugging serial port on Windows platform
1) There are many serial 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 purchasing a serial number.

2) Download MobaXterm
a. Download MobaXterm URL as follows
https://mobaxterm.mobatek.net/
b. After entering the MobaXterm download page, click GET XOBATERM NOW!
MobaXterm

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

o

e ‘

[ o] s | |

Remote desktop: Use RDP, VNC or XDMCF to dispiay a full remote deskiop on your computer
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c. Then choose to download the Home version

Home Edition Professional Edition

Free $69 / 49€ per user*

* Excluding fax Volume discounts available

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

&  Download now P B3  Subscribe online / Get a quote

d. Then select the Portable portable version. After downloading, there is no need to
install it, just open it and use it

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

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

Download previous stable version:  Mobaxierm Portable v20.2  MobaXterm Installer v20 2

You can also get early access to the latest features and improvements by downloading MobaXterm Preview version

Mobaxterm Preview Version

By downloading MobaXterm software, you accept |

You can download MobaXterm and plugins sources her

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

s

EfR fERHER i} Fh
| 7 CygUtils.plugin 2020/5/21 4:06 PLUGIN 3rft 15,570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 AR 14,104 KB

4) After opening the software, the steps to set the serial port connection are as follows
a. Open the session settings interface
b. Select the serial port type
c. Select the port number of the serial port (select the corresponding port number
according to the actual situation). If you cannot see the port number, please use
the 360 driver master to scan and install the driver for the USB to TTL serial
port chip.
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d. Select the baud rate of the serial port to be 1500000
e. Finally click the "OK" button to complete the setting

B MobaXterm == \?ﬂ
Terminal Sessions View Xserver Tools Games Settings Macros Help
o = =
% % = A B B ¥ B2 & F @ X ©
Session| Servers  Tools  Games  Sessions  View Split  MulExec Tumneling Packages Settings  Help Xserver  Exit
chk connect... & = &
| B uoer sessions 2.Select the serial port e
| \
£ 1.Select the session and op&sithetings \ ==
setting interface of the segsion )
N EmE ¥ @ @ @ N FE = @ x et
2 SSH  Telnet Rsh  Xdmcp RDP VHC FIP SFTP || Serial File Shell Browser Mosh Aws 53  WSL
3
2
|
H »¥ Basic Serial settings
8
=
« |SEHaI port * COM3 (Silicon Labs CP210x USB to UART Bri ~ | | Speed (bps) * 1500000 ~ |
o Advancedﬁsna\ settings | B8 Terminal settings Bookmark settings ‘ \
B.Select the port number of the serial port 4.Choose a baud rate of 1500000
Serial (COM) session &!
5.Finally click OK
H & ok ] |°Cancel]
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https: fjfmobaxterm. mobatek.net

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

when you start the development board, you can see the output information of the serial

port.
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B coM3 (Silicon Labs CP210x USB to UART Bridge (COM3)) = | -E ] ]
Terminal Sessions View Xserver Tools Games Settings Macros Help
E % R s AR E Y B2 A 0 X ©
Session  Servers Toals Games  Sessions View Split MultExec Tunneling Packages Settings Help ¥ server Exit
Quick connect... LY ¥ 4.COM3 (Silicon Labs CP210x U % i &

[0 User sessions DDR version 1.16 20190528
»¥ coms (siicon Labs cP210x Usf BEBRZNETZER]

In

DDR4

333MHz

Bus Width=32 Col=1@ Bank=4 Bank Group=2 Row=15 CS=1 Die Bus-Width=16 Size=1824MB

ddrconfig:14

: : ouTt

fo open it next time Bootl Release Time: May 13 2019 17:34:36, version: 2.5@
ChipType = @&x11, 248
mmc2:cmdl, 20
emmc reinit
mmc2:cmdl, 20
emmc reinit
mmc2:cmdl, 20
SdmmcInit=2 1
mmc@: cmd5, 28
SdmmcInit=0 @
BootCapSize=@
UserCapSize=758eMB
FwPartOffset=2000 , @
StorageInit ok = 38631
Raw SecureMode = @
SecureInit read PBA: ex4
SecureInit read PBA: @x4e4
SecureInit read PBA: @x884
SecureInit read PBA: @xce4
SecureInit read PBA: exlee4
Securelnit ret = @, SecureMode = @
atags_set_bootdev: ret: (@)

A

2 A session record will
2 .
5 be produced here,click

n

A, Macros || G

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.mobatek.net

3. Instructions for using the OpenWRT system

3.1. OpenWRT version

1) There are two branches of openwrt code on Github

OpenWRT version kernel version
OpenWRT openwrt-21.02 branch Linux5.4
OpenWRT master branch Linux5.10

2) openwrt-21.02 is developed based on OpenWrt v21.02.1 Release, and its functions
tend to be stable

3) The master branch is based on the snapshot version of openwrt, which is an unstable

and developing version
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3. 2. OpenWRT system default login account and password

It is recommended to change a relatively secure password for web login and ssh login

before use.
account password
root Default password is blank

3.3. How to log in to the system

3.3.1.  Serial login
1) First of all, you can refer to the chapter on how to use the serial port to debug the

use of the serial port.

2) The OpenWrt system will automatically log in as the root user by default, and the

display interface is as follows

BusyBox v1.33.1 (2021-10-24 09:01:35 UTC) built-in shell (ash)

OpenWrt 21.02.1, r16325-88151b8303

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized S5H logins.

root@openkrt: /# |:|

3.3.2. sshlogin system

The OpenWrt system enables ssh remote login by default, and allows the root
user to log in to the system. Before ssh login, you need to ensure that the Ethernet is

connected, and then use the sudo ifconfig command or obtain the IP address of the
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H development board by viewing the router

1) Log in via ssh through the WAN port
a. First connect the WAN port of the board to the LAN port of the main router with
a network cable, so that the WAN port can obtain an IP address through DHCP
b. Then connect the WAN port of the computer to the main router with a network
cable. At this time, the WAN port of the computer and the WAN port of the
board are in the same network segment
c. It is assumed here that the IP address of the WAN port of the board has been
determined to be 192.168.1.130 through the debugging serial port or the
management interface of the main router.
d. If the Ubuntu system is installed on the computer, you can execute the following
command to log in to the system through SSH
csy@ubuntu:~$ ssh root@192.168.1.130

e. The display after successfully logging in to the system is as shown below

:S ssh root@l92.168.1.130
The authenticity of host '192.168.1.130 (192.168.1.130)' can't be established.
key fingerprint is SHA256:DvPAssmhqUppxwkQWPTBg+g/P0dMIGLdfu3hGledIYs.
sure you want to continue connecting (ves/no/[fingerprint])? yes
: Permanently added '192.168.1.130' (ED25519) to the list of known hosts.

v1.33.1 (2021-10-24 09:01:35 UTC) built-in shell (ash)

OpenWrt 21.82.1, r16325-88151b8383

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized SSH logins.

root@openkrt:~# ||

f.  If the computer is installed with the Windows system, you can log in by referring
to the method of SSH remote login to the development board under

Windows in the Linux system instruction manual.

2) Log in via ssh over the LAN port
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a. First connect the LAN port of the board to the WAN port of the computer with a
network cable, so that the WAN port of the computer can obtain an IP address
through DHCP, and the obtained IP address is 192.168.2.X

b. The IP of the LAN port of the board is set to 192.168.2.1 by default, and you can
log in through the IP address 192.168.2.1 at this time.

c. If the Ubuntu system is installed on the computer, you can execute the following
command to log in to the system through SSH

csy@ubuntu:~$ ssh root@192.168.2.1

g. The display after successfully logging in to the system is as shown below

:$ ssh root@192.168.2.1
The authenticity of host '192.168.2.1 (192.168.2.1)' can't be established.
ED25519 key fingerprint is SHA256:DvPAssmhqUppxwkQWPTBq+g/P0dMIGLdfu3hGledIYs.
Are you sure you want to continue connecting (yes/nof[fingerprint])? yes
Warning: Permanently added '192.168.2.1"' (ED25519) to the list of known hosts.

BusyBox v1.33.1 (2021-10-24 ©9:01:35 UTC) built-in shell (ash)

Openkrt 21.62.1, r16325-88151b8303

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized SSH logins.

root@openirt:~# [ |

d. If the Windows system is installed on the computer, you can log in by referring
to the method of SSH remote login to the development board under

Windows in the Linux system instruction manual.

3.3.3. Login to the LuCI management interface
1) Log in to the LuCI management interface through the WAN port
a. On the basis of completing the ssh login of the WAN port, assuming that the IP
address of the WAN port of the board is 192.168.1.130, enter the IP address in

the browser of the computer to log in to the LuClI interface
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« B lol@l &

< C A F=2 | 192168.1.130/cgi-bin/luci/ e % 0O &

ERAESE. # oot AEAREEURPEIGEER,

REEN

BRARPENES.

=5
=3

b. Because there is no password set by default, click the login button directly. After
the login is successful, the interface will be displayed as follows

OpenWrt - B - LuCl x [ [OE=T [ -
'S C A F&2 | 1921681.130/cgi-bin/luci/ 2% Oo@

R
EE OpenWit
e pe e PiR1 Plus LTS
EE) AR

1116325-88151b8303 / LuCl openwrt-21.02 branch git-21.295 67054-13df80d
54154

2022-03-22 08:39:34

2h8m 255
FHynE 0.00, 0.00, 0.00

WE
B 826.27 MiB / 991.09 MiB (83%)
[=lc0:] 28470 N 991.09 MiB (28%)
BEn 4.05 MiB / 991.09 MiB (0%)
= 160,05 MiB /991,09 M (16%)

]

1Pv4 Eii

c. Ifapassword is set, you also need to enter the password and click Login

2) Log in to the LuCI management interface through the LAN port
a. After completing the LAN port ssh login, enter the IP address 192.168.2.1 in

the browser to log in to the LuCI interface

OpenWrt - - LuCl x [EH lel@]

< C A FE2 | 192168.2.1/cgi-bin/luc/ 2 % O &

RIgEE !

EEAZEE. B oot

FEER

WRARFENEE,

Powered by LuCl openwt-21.02 branch (git21.295 67054-13df80d) / OpenWit 21.02.1 r16325-881518303

b. Because there is no password set by default, click the login button directly.
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After the login is successful, the interface will be displayed as follows

OpenWrt - B - LuCl x4+

< C A F=2 | 1921681.130/cgi-bin/luci/

303 / LuCl openwrt-21.02 branch git-21.295 67054-13df80d

54154

2022-03-2208:39:34

2h8m 255
0.00,0.00,0.00
WF
L8 82627 MiB /991109 MiB (83%)
=] 28470 MiB / 991,09 MiB (28%)
= 2 4.05 MiB / 991.09 MiB (0%)
BEF 160.05 MiB / 991.09 MiB (16%)
R

1Pv4 Bl

d. Ifapassword is set, you need to enter the password and then click Login

3.3.4. Log in to the terminal through the LuCI management

interface
1) Select "Terminal" in the "Services" column of the navigation bar and click to enter
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OpenWrt

Xunlong Orange Pi R1 Plus LTS

ARMvE Processor rev 4

OpenWrt 21.02.1 r16325-88151b8303
/ 54154

2022-02-23 10:02:02

4h 10m 6s

0.02, 0.02, 0.00

2) At this time, the terminal interface is as shown in the figure below

FREED !
MFRERE, 5 oo AR REEEIEREIER,

Opentirt login: ]

3) Enter the username root to log in
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Openlirt login:| root

(2021-10-24 @9:01:35 UTC) built-in shell (ash)

root@penir

If you log in to the LuCI management interface through the WAN port, you will
encounter the following problems, because ttyd only monitors the LAN port by default,
and access from the WAN port is invalid

< C A F==2 | 192.1681.83/cgi-bin/luci/admin/services/ttyd/ttyd

The solution is to modify the interface monitored by ttyd to the WAN port

a. In the configuration column, modify the interface to WAN port
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FBEEE !
ARATERE, B oot BEAEEBUEP R,

ttyd S5

i
&

© susransl (BA 7681, U FmRETLEL)

20 g @wan
(#15= X domain socket B8 (&3 /varirunittyd sock)
8% 4= "brian’ (an)

39542 "dockerD)" (docker)

I
BRID |®

o I 210

2 2518 "@want”

b. Pull the page to the bottom, click Save and Apply

(el
© SR EAGEEET (2L xterm-256c0lor)
wEsf O
© TRy R R websocket ek
EREPENE
O SrsoarERE @k 0, TRE)
|
0wz rErEREEEEEES
i
© == index html BBE
P60
9 =7 P63
ssL O
© =rssL
Bt EE ¥
QEEEEHEEAT)
&% | fbinflogin

Eeradl| o= | == |

3.3.5.  Use the IP address + port number to log in to the terminal
1) Log in through the LAN port

a. The default listening port number of OpenWRT system ttyd is 7681
b. After logging in to the LuCI management interface through the LAN port,
enter 192.168.2.1:7681 in the browser to log in to the OpenWRT terminal
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o C QO 8 [192168.2.1:7681

Openirt login: root
Password:

BusyBox v1.33.1 (2021-10-24 ©9:01:35-UTC) built>in shell (ash)

root@0penirt : ~# I

3.4. How to modify the IP address of the LAN port

The default IP address of the LAN port of the OpenWrt system of the development
board is 192.168.2.1. If the IP address of the main router connected to the WAN port of
the development board or the LAN port of the optical modem is also the same, it may be
impossible to access the Internet due to IP address conflict. At this time, you need to set a

non-conflicting IP address for the LAN port of the development board

1) In the OpenWrt system, a command line tool uci is provided, which can easily modify,
add, delete and read the content in the configuration file. For details, please refer to the

official documentation

2) First use the following command to get the network configuration, the corresponding
configuration file is /etc/config/network, you can see that the value of
network.lan.ipaddr is 192.168.2.1

root@OpenWrt:~# uci show network

network.lan=interface
network.lan.device="br-lan'
network.lan.proto='static'
network.lan.ipaddr='192.168.2.1'
network.lan.netmask="255.255.255.0'

network.lan.ip6assign="60'
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3) Then enter the following command to modify the item network.lan.ipaddr
root@OpenWrt:~# uci set network.lan.ipaddr='192.168.100.1'

4) Then enter the following command to complete the submission, that is, write to the

configuration file

root@OpenWrt:~# uci commit

If the IP address in the red font is the same as the one to be set, the modification is
successful.

root@OpenWrt:~# cat /etc/config/network

config interface 'lan'
option device 'br-lan’
option proto 'static’
option netmask '255.255.255.0'
option ip6assign '60'
option ipaddr '192.168.100.1'

5) Restart the network through ubus, please refer to the official documentation for the

usage of ubus

root@OpenWrt:~# ubus call network restart

6) At this point, enter the command to see that the IP of the LAN port is already
192.168.100.1

root@OpenWrt:~# ifconfig br-lan

br-lan Link encap:Ethernet HWaddr FE:55:13:A3:EF:E7

inet addr:192.168.100.1 Bcast:192.168.100.255 Mask:255.255.255.0
inet6 addr: fd60:c4cd:1033::1/60 Scope:Global

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:3 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
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RX bytes:0 (0.0 B) TX bytes:370 (370.0 B)

3.5. How to modify the root password

3.5.1.  Modification via command line
7) First, enter passwd root on the command line of the system, and the following prompt

message will appear. At this time, you can enter the password you want to set, and press
the Enter key to confirm

root@OpenWrt:/# passwd root

Enter new UNIX password:

8) Then you will be prompted to re-enter the password. At this time, enter the password

again to confirm and press Enter.

Retype password:

9) The display of successful modification is as follows

passwd: password for root changed by root

3.5.2. Modification through the LuCI management interface
1) First, refer to logging in to the LuCI management interface to enter the OpenWRT

management interface

« (=} O R 192.168.2.1/cgi-bin/lud 8/ owoe B 7Y

FZETH !
HARREEE, 15/ root BFIRBEBLMRFENAEA.
iR
FHE OpenWrt
ns Xunlong Orange Pi R1 Plus LTS
ol | ARMVS Processor rev 4
RN OpenWrt 21.02.1 r16325-88151b8303 / LuCl openwrt-21.02 branch git-21.295.67054-13df80d
PR 5.4.154
Fithidia) 2022-02-23 02:12:56
=T 0Oh 24m 11s
FthE 0.04, 0.04, 0.01

2) Enter the OpenWRT password change interface
a. Find the "System" option in the navigation bar and click to enter
b. In the vertical bar options below the system, select "Administrative Rights" and

click to enter
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Docker ~

OpenWit
Xunlong Orange Pi R1 Plus LTS
ARMv8 Processor rev 4

OpenWrt 21.02 1 r16325-88151b8303
54.154

2022-02-23 10:10:26

=i Al 4h 18m 30s

c. Select the "Router Password" option on the Tab page and click to enter

FREZH !
HARRBE, 0 root FIFREREIMRAEHEMA.

#ehaEes | SsHibiEl | SSH &R

BREREEE

BN ENEEREE

=B

AT

3) Modify and save the router password
a. Enter the password you set in the "Password" and "Confirm Password" dialog
boxes (if you are not sure whether the password is entered correctly, you can
click the "*" icon at the back of the dialog box to display the input characters)
b. Click "Save" to save the newly modified password

A EE !
HFAEETE, 4 oot AFESEEUEFIER.

EES=E || SSH e

BEHESE © Enter your password
BRATASEEREE
E=FS  orangepi @\
BAZTE | aensases ] \ @® Click "Save"
Q=meE = ' M v L EEERES l
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Note: In the "Password" and "Confirm Password" dialog boxes, the passwords

entered twice need to be the same.

4) After the password is successfully changed, a pop-up box of "System password has
been changed successfully" will pop up. At this time, you need a password to log in to
OpenWRT.

FRBEH !
MRRERTE, Eh ot AFREERUEREEA.

AT | SSHimM  SSHESR

ERFHEEERT

BN ENEERES
=8B

wAEE

3. 6. Expand the rootfs in the TF card before the first boot

1) When the TF card starts the OpenWRT system for the first time, it will automatically
expand the rootfs by calling the resize-rootfs.sh script, so there is no need to manually

expand the capacity

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

automatic expansion is running correctly

root@OpenWrt:~# df -h

Filesystem Size Used Available Use% Mounted on
dev/root 14.8G 14.7G 91.6M 99% /

tmpfs 495.5M 6.1M 489.4M 1% /tmp

tmpfs 512.0K 0 512.0K 0% /dev
dev/root 14.8G 14.7G 91.6M  99% /opt/docker

After the system is started for the first time, it will be found that the free space is H
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insufficient. Just restart the system, and the free space will return to normal after the

system is restarted.

3. 7. Ethernet port test

3.7.1.  Wan port test
1) First connect the WAN port of the R1 Plus LTS to your main router with a network

cable, and make sure the network is unblocked

Wan Port———=

2) After the system starts, it will automatically obtain an IP address from the main router
through DHCP

3) The command to view the IP address in the serial terminal is as follows

root@OpenWrt:/# ifconfig eth(

ethO Link encap:Ethernet HWaddr C0:74:2B:FF:B3:41
inet addr:192.168.1.87 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: fe80::c274:2bff:feff:b341/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets: 1634 errors:0 dropped:84 overruns:0 frame:0
TX packets:59 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:142098 (138.7 KiB) TX bytes:13503 (13.1 KiB)
Interrupt:2
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4) The command to test network connectivity is as follows

root@OpenWrt:/# ping www.baidu.com -I eth(

PING www.baidu.com (14.215.177.38): 56 data bytes

64 bytes from 14.215.177.38: seq=0 ttI=56 time=6.169 ms
64 bytes from 14.215.177.38: seq=1 ttlI=56 time=5.473 ms
64 bytes from 14.215.177.38: seq=2 ttI=56 time=5.114 ms
64 bytes from 14.215.177.38: seq=3 ttlI=56 time=5.992 ms
~C

--- www.baidu.com ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max = 5.114/5.693/6.169 ms

5) If there is no usb to ttl serial port, you need to know the IP address of the R1 Plus LTS,
or you can view it in the background management interface of the main router

3.7.2. Lan port test

1) First, connect the network cable to the Lan port of the development board and the
Ubuntu PC

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

3) The command to view the IP address on the Ubuntu PC is as follows

test@ubuntu:~# ifconfig enp5s0
eenpSs0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.2.174 netmask 255.255.255.0 broadcast 192.168.2.255
inet6 £d50:3216:413:0:8050:834¢:16d4:d493 prefixlen 64 scopeid 0x0<global>
inet6 fe80::686:bb73:c7ae:9¢%9a prefixlen 64 scopeid 0x20<link>
inet6 £d50:3216:413::d00 prefixlen 128 scopeid Ox0<global>
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inet6 £d50:3216:413:0:6bbf:bc59:16e2:1176 prefixlen 64 scopeid 0x0<global>
ether 40:b0:76:60:17:c3  txqueuelen 1000 (Ethernet)

RX packets 4331701 bytes 2941416494 (2.9 GB)

RX errors 0 dropped O overruns 0 frame O

TX packets 13649801 bytes 5762726379 (5.7 GB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

4) The command to test network connectivity is as follows
test@ubuntu:~# ping 192.168.2.1

PING 192.168.2.1 (192.168.2.1) 56(84) bytes of data.

64 bytes from 192.168.2.1: icmp_seq=1 ttl=64 time=0.439 ms
64 bytes from 192.168.2.1: icmp_seq=2 ttl=64 time=0.455 ms
64 bytes from 192.168.2.1: icmp_seq=3 ttlI=64 time=0.390 ms
64 bytes from 192.168.2.1: icmp_seq=4 ttl=64 time=0.473 ms
~C

--- 192.168.2.1 ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3066ms
rtt min/avg/max/mdev = 0.390/0.439/0.473/0.034 ms

5) At this time, if the Wan port is connected to the network, then the Ubuntu PC can also

be connected to the Internet

test@ubuntu:~# ping www.baidu.com

PING www.a.shifen.com (14.215.177.38) 56(84) bytes of data.

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttl=55 time=7.32 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 tt]=55 time=7.72 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttl=55 time=7.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 tt]=55 time=7.05 ms
~C

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

4 packets transmitted, 4 received, 0% packet loss, time 3005ms

rtt min/avg/max/mdev = 7.055/7.478/7.808/0.305 ms
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3. 8. USB interface test

3.8.1.  Mounting a USB storage device at the command line
1) First insert the U disk into the USB port of the Orange Pi development board

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

disk is successfully recognized

root@OpenWrt:~# cat /proc/partitions | grep "sd*"
major minor #blocks name
8 0 15126528 sda

2) Use the mount command to mount the U disk to /mnt, and then you can view the files
in the U disk

root@OpenWrt:~# mount /dev/sda /mnt/

root@OpenWrt:~# Is /mnt/

test.txt

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

root@OpenWrt:~# df -h | grep "sd"

dev/sda 14.4G 187.2M 142G 1% /mnt

3.8.2. Mount the USB storage device on the LuCI management
interface

1) First connect the U disk (or other storage device) to the development board via

USB2.0

2) Then enter the mount point management interface
a. Find the "System" option in the navigation bar and click to enter
b. In the vertical bar options below the system, select "Mount Point" and click to

enter
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OpenWrt

Xunlong Orange Pi R1 Plus LTS
ARMvS Processor rev 4

OpenWirt 21.02.1 r16325-88151b8303
o 54154

2022-02-23 10:08:24

4h 16m 28s

3) Then you will enter the mount point global settings page

OpenWrt  #& - R4 - Docker- W5 - K&~ 4ot~ B

HHEs
eRgE

tpmE | 4oEE |

© B LR AS FNFTEHRRTEAR | FHRIBERERE RSN 8

HHEERNRE | HEDERNSE |
0 =R E RACEENERS

EFEERAREN Swap KX [
O EFEERT REN swap HIR

4) Then add a mount point
a. Find "Mount Point" at the bottom of the mount point global setting interface
b. Below the mount point, select the "Add" button and click to enter
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EEFEEEEHE T RETRNENSE
eafl ws HEs METRS  HEE SOTES
I o
UUID: 84173db5-fa09-e35a-9506-28613cc79ea0 auto _ _ ST
O eewmmenikopt, 16.00 miB) /moymmeDIkOPT gy defRUlS = = |.ﬁ‘
UUID: 1313567 -91-5a50-0695-3ba1 30b4ag64 auto _ - —
o (dev/mmeblkop2, 14.77 GIB) ! (extd) defuls & = |ﬁ‘

[=1=1:] i

ETEEEE

o S

c. Then the following pop-up interface will pop up

B - X

2Bl O

UUID |- &S UUID LRS- b

@ pnsiss | BT UUD TASEEMSeTasEsine
LT - REFEIE -

@ nsEs | NETS R ASEESE T EEEEE
aE FigE

O sisEa s ResEETE (Bl

=1 =

d. Then you can start to mount the storage device
a) Check "Enabled"
b) In the general setting UUID column, select the actual connected device
/dev/sda (select according to your own device)
¢) Select "Custom" in the column of mount point, and fill in the target
directory to be mounted to. Here, take the /mnt directory as an example,

press Enter to confirm after filling in
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d) Then click the "Save" button in the lower right corner

B - X

iz

i

[t

[ce= a] ©

UUID  |8BAB-21DF (/devisda, 14.91 GiB)

2]

@ sz | BT UUID IREEEIEEESEREE

s i -
T o

{ERREESER () —
YERSMEE overay 58 ( Joverlay e Bkl I

5) Then it will return to the mount point global settings page, click "Save and Apply" in

the lower left corner of the page to make the mount point take effect

512.00KiB / 512.00 i 0.00% (08)

Idevroot Ioptidocker 16976 MiB /7.3 GB 97.60% (7.16 GiB)
S
EETHARERER ARG RN
BR  BE o P
Bﬁ m s
UUID: 84173db5-fa99-e35a-95¢6-28613cc79%ad auto " = = aua |
oy o e mrtmmcohOpt o, defauts = \ # |
UUID: f313567-9f1-535d-9595-36a130b42864 auto = - TS
O (devimmeblk0p2, 7.34 GiB) (extgy  defadts F s ‘ s |

ot o defadlts = E \ |
(via) =

UUID: 8ba6-21df (idevisda, 14.91 GiB)

TRFE
e TR adraE RAM

MENENEAE  AENEFEHBIEHMAEET | LUSITEN RAM. EES

(== .

I el == | == |

6) After saving, you can see the "Mounted file system", the storage device has been

mounted
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==
SEENERER
prais-ti S a3 EfEE HESEK
Ideviraot / 114.92 MiB / 503.95 MiB 75.16% (378.79 MiB)
tmpfs ftmp 487 63 MiB / 494 29 MiB 1.35% (6.66 MiB)
tmpfs Idev 512.00 KiB / 512.00 Ki§ 0.00% (0 B)
Ideviroot Joplidocker 114.92 MiB / 503.95 MiB 75.16% (375.79 MiB) [ mmax |
/devisda fmnt 13.51 GiB/ 14.61 GiB 0.27% (40.02 MiB) | FmsE |
==
£ d=]
EETEEEEE I ERTRUSNEE
[SI= = HE¥= s EEE O wHE
3] i I e
UUID: 84173dbb-fad9-e35a-95¢6-268613cc7%ealt L auto b A = 5 T
{idevimmeblkdp1, 16.00 MiB) froymmcalkpl. Ly AR T = Eﬁl B |
UUID: #313567-29f1-5a50-9895-3ba1 30b4a864 auto o — e
‘ s = == B
{idevimmeblkOp2, 512.00 MiB) : oy deRME B = | s |
4 UUID: cd133603-bd7c-4541-9794-cTe0S5/AcE85 (idevisda, 1491 o, _ |.—,T|
GiB) (extd) L

‘ ] |

3.9. USB wireless network card test

The list of wireless network cards supported by the OpenWRT system is as
follows. Among them, RTL8723BU and MT7601U only support Station Mode, so the
test method is the same. Here only RTL8723BU is used as an example.

SRS VID&PID AP Mode Station Mode
RTL8821CU / Obda:8153 OK OK
RTL8811CU

RTL8723BU Obda:b720 NO OK
MT7601U 148£:7601 NO OK

3.9.1. RTLS8811CU test

1) Prepare the necessary accessories
a. Realtek RTL8811CU USB wireless network card module
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2) Insert the USB wireless network card into the USB port of the development board,
and execute the following command in the terminal to check the model of the USB
wireless network card

root@OpenWrt:~# lsusb

Bus 002 Device 001: ID 1d6b:0001 Linux 5.4.154 ohci_hed Generic Platform OHCI cr
Bus 004 Device 002: ID Obda:8153 Realtek USB 10/100/1000 LAN

Bus 004 Device 001: ID 1d6b:0003 Linux 5.4.154 xhci-hcd xHCI Host Controller

Bus 001 Device 002: ID Obda:c811 Realtek 802.11ac NIC

Bus 001 Device 001: ID 1d6b:0002 Linux 5.4.154 ehci_hcd EHCI Host Controller

Bus 003 Device 001: ID 1d6b:0002 Linux 5.4.154 xhci-hcd xHCI Host Controller

3) Then execute reboot to restart the system
root@OpenWrt:~# reboot

4) After the system restarts, click "Network > Wireless" to enter the wireless WiFi

configuration interface

a8l =55 root ASRETHELURPTHF AR,

OpenWrt
Xunlong Orange Pi Ri Plus LTS
ARMv8 Processor rev 4

EfEEF OpenWrt 21.02.1 r16325-88151b8303 / LuCl openwrt-21.02 branch git-21.295.67054-13df80d
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5) Click to enable, an open hotspot named "OpenWrt" will be created by default

FIGET !
EAREEE. 5 oot BRREEBELIRFEFER.
TR
Generic 802.11a = =
# radiod et == =] | |
= SSID: OpenWrt | #3t: Master = . ]
o 527 Eoili =7 i I
S0
FiEg MAC kit E3) =Sngs IR R AR

e - =)

Powered by LuCl openwrt-21.02 branch (git-21.295 67054-13df80d) / OpenWrt 21.02 1 r16325-88151b8303

6) Use your mobile phone or computer to search for the WiFi connection corresponding
to the SSID

16:34 ol T

> @)
< 9HE FABEA
ot i . @)
OpenWrt 5
e = O

7) If you need to set a password for the hotspot, first click the "Edit" button
OpenWrt = 3

Docker - P&

VPN - Gt - i

FIgEER !
RARREER. B4 oot BREEEELURFEASA.
FTERR
Generic 802.11a = = 7Y
% radiod) et == i [ 5 |
= SSID: OpenWrt | E53t: Master = e TR
o 525 i 2R 5 I
[S5=3: 01
P MAC Hiht E2i) [S=- BRI REE
FIEES

[ R

Powered by LuCl openwrt-21.02 branch (git-21 295 67054-13df80d) / OpenWrt 21.02 1 r16325-88151b8303

8) Then enter the key in the "Wireless Security" column and click "Save"
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802.11r tRiEtTE

802 11w EEMEFER

EREHREN=E (KRACK)
TE

BRWPS —EnEiEd . EE
WPA(2)-PSKIWPA3-SAE

O

O =EETR B STERESE
=FHA v
© 1= FETEIRE S TS 502 1w, BN mwiwifi ETSEAE—LEE

(]

© ZUmARTLETN EAPOL Key BINES TS , RISNSPFERSSENTNERE. KERSETES
SHEREHEE , FEREEDENrEE | FHEERERTRENNEF.

=n =

9) Then click "Save and Apply" on the main interface of wireless settings

FEEE !
MAREEE. &4 root BFREEELIRFENFER.
FoEMRR
@ radiod Generic 802.11nac == = \T\

{=18: 36 (5.180 GHz) | EE: 2 Mbit/s

§SID: OpenWit | #3%: Master

il e ot 01 2 A RERNER = HEE = |
[&3e3:0n=)
Wt MAC itk 0 - T
FTEEE

==

10) Click on the menu bar "System > Restart"
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FIFEE !
EAREER. B oot BRRESELME YRR
TR
Generic 802.11nac f———
o = -
# radi {58 36 (5.180 GHz) | 185 2 Mbits = Gl c |
e $SID: Open\Wrt | E57%: Master = 7‘
_— BSSID: 1E:BF-CE:D9-D2:60 | N WPA2 PSK (CCMP) 2
5=
(4 MAC ittt E2i)) EEEE EREERREE
@ IR T T o 0.0 Mbits, 0 MHz e
S Open i i) 9C:5AB1:TE3C08  M2012K10C (192.168.2.239) £2dBm 0.0 Mbits. 0 MHz \ BRFF \

11) Finally click the "Execute Reboot" button to reboot the system

IS EES !
HAREEE. B oot BRREEBELARRETIFER.

ER

ERERE HIRE

Powered by LuCl openwrt-21.02 branch (git-21.295 67054-13d80d) / OpenWrt 21.02 1 r16325-88151b8303

#2s

12) After the system restarts, you can see that the WiFi hotspot has been encrypted

FIBEEE !
EHREEER. B4 reot ERREEBELUREFEHER.
TR
Generic 802.11nac = "
# radied (&8 36 (5.180 GHz) | I3: 2 Mbit's — | |
SSID: Opentirt | #38: Master .
ol BSSID: 1C:BF-CE:DI-D260 \ =B | e
SiEEife
FiE MAC 1

Ea)

(e

IBEER AT

BRI | -
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3.9.2. RTL8723BU test

1) Prepare the necessary accessories
a. Realtek RTL8723BU USB wireless network card module

a. Realtek RTL8723BU USB wireless network card module
root@OpenWrt:~# Isusb
Bus 002 Device 001: ID 1d6b:0001 Linux 5.4.154 ohci_hcd Generic Platform OHCI cr
Bus 004 Device 002: ID Obda:8153 Realtek USB 10/100/1000 LAN
Bus 004 Device 001: ID 1d6b:0003 Linux 5.4.154 xhci-hcd xHCI Host Controller
Bus 001 Device 002: ID Obda:b720 Realtek 802.11n WLAN Adapter
Bus 001 Device 001: ID 1d6b:0002 Linux 5.4.154 ehci_hcd EHCI Host Controller
Bus 003 Device 001: ID 1d6b:0002 Linux 5.4.154 xhci-hcd xHCI Host Controller

2) Then execute reboot to restart the system
root@OpenWrt:~# reboot

3) After the system restarts, click "Network > Wireless" to enter the wireless WiFi

configuration interface

OpenWrt %5~ =&

i |
ES. 154 oot BREESBLUERTHFER.

Generic 802.11bgn

dio e it == =] [ #i |
Sl
Fass MAC it E2) el ] PRI
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4) Because RTL8723BU does not support AP, click the "Remove" button to delete the
AP configuration

FIGEZE |
RAEEEE, 5 root FAEERLIRAI R,
FTLRR
Generic 802.11bgn =
# radio0 ihites ==
= $SID: OpenWirt | #7L: Master =
8 S5 e i
BEERES
251 MAC Hiht Fill =EnEs e AR
T

5) First click the "Scan" button, wait for a while, the list of scanned WIFI hotspots will
appear, select the WIFI hotspot you want to connect, and click the "Join Network" button

DIARIEE : E5TE

&S SSID = gt BSSID i
A -38dBm IRPREEER 13 Master 3479:16:01:BAAC WPA2 PSK (CCMP)
A -38dBm - 4 13 Master 3479:16:01:BAAD WPA2 PSK (CCMP)
A -38dBm B 13 Master 3479:16.01:8AB1 WPA2 PSK (CCMP) PN
il -42dBm =11 12 Master E8:9F:80:DF-4F:3E WPA2 PSK (CCMP) \ PN

6) Then enter the WIFI password in the pop-up window and click the "Submit" button

TR <"

weazs [ .-

(=

#HEHBSSD O

© (33 BSSID 3y £2:97:20:0m:ar: 24 (OFIE , TIRESE SSID HRRIMEE,

ersmrERs Mol wan 2 [wans (=] - )
O pmNpmrmaE R, 5 sslHERBRE | TS AR R — SRR PSR ST,

7) Then click "Save" in the pop-up window
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13) Click on the menu bar "System > Restart"

er

FIFEE !
EAREER. B oot BRRESELME YRR
TR
@ radio0 Generic 802.11nac
= {5iE: 36 (5.180 GHz) | JE=E: ? Mbitls
T $SID: Open\Wrt | E57%: Master
e BSSID: 1E-BF-CE:D3:D2:60 | 1gE: WPA2 PSK (CCMP)
5=
(5} MAC ittt E2i)) ==
s o 9C:5A81:TESC08 M2012K10C (192.168.2.239) o
=842 "OpenWrt” (wianD) -52 dBm

14) Finally click the "Execute Reboot" button to reboot the system
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15) After restarting the system, enter the wireless configuration interface again, and you
can see that the hotspot is successfully connected

EAERETE. EA root BEREEELIRREIHER.

FTEADR
B e a7t =
=in xgbm;ﬁfiugﬁxmzPSK-(CCMP\ o ‘ |
BEEES
e MAC it )] {=SIEs IR AR

FEEES

R - =)

3. 10. On-board LED light test description

1) There are three LED lights on the development board, two yellow lights and one red
light. The default display of the LED lights when the system starts is as follows

Power status light (red | The system starts, the red light is always on
light)

Wan port status light | When the Wan port is connected to the network cable, the
(yellow light) yellow light flashes. When the network cable is unplugged
from the Wan port, the yellow light is off

Lan port status light | When the LAN port is connected to the network cable, the
(yellow light) yellow light flashes, and the network cable is unplugged from

the Lan port, and the yellow light is off

2) The method of setting the red/yellow light on and off and flashing is as follows (the
red light is used as an example below)

a. First enter the setting directory of the red light
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root@OpenWrt:~# cd /sys/class/leds/orangepi-r1-plus-Its:red:sys

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

root@OpenWrt:/sys/class/leds/orangepi-r1-plus-lts:red:sys# echo 0 > brightness

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

root@OpenWrt:/sys/class/leds/orangepi-r1-plus-lts:red:sys# echo 1 > brightness

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

root@OpenWrt:/sys/class/leds/orangepi-r1-plus-lts:red:sys# echo heartbeat > trigger

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

root@OpenWrt:/sys/class/leds/orangepi-r1-plus-lts:red:sys# echo none > trigger

3. 11. Installing packages via the command line

3.11.1. Install via opkg in the terminal
1) Update the list of available packages

root@OpenWrt:/# opkg update

2) Get the software list
root@OpenWrt:/# opkg list

3) Install the specified package

root@OpenWrt:/# opkg install <package name>

4) View installed software
root@OpenWrt:/# opkg list-installed

5) Uninstall the software

root@OpenWrt:/# opkg remove <package name>

3.11. 2. Installing packages from unofficial sources

OpenWRT can easily install thousands of software packages from software
sources through the above method, which can meet most of the needs of users.
However, sometimes we still need to find other packages from the official sources to
meet some special needs. When installing third-party software packages, you need to
pay attention that some software packages have system architecture restrictions.

The system architecture of Orange Pi R1 Plus LTS is aarch64 generic, which also
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belongs to armv8. You need to select the software package of the corresponding

architecture when downloading. Find downloads on github or other forums

& v2ray-core_4.35.1-2_aarch64_cortex-a53.ipk 12.2 MB
€@ v2ray-core_4.35.1-2_aarché4_cortex-a72.ipk 12.2 MB
[ &) v2ray-core_4.35.1-2_aarché4_generic.ipk 12.2MB
&9 v2ray-core_4.35.1-2_arm_arm1176jzf-s_vfp.ipk 123 MB
@ v2ray-core_4.35.1-2_arm_cortex-al5_neon-vfpvé.ipk 12.3MB
(3] v2ray-core_4.35.1-2_arm_cortex-a5_vfpv4.ipk 12.3MB
& v2ray-core_4.35.1-2_arm_cortex-a7_neon-vipv4.ipk 12.3MB
@ v2ray-core_4.35.1-2_arm_cortex-a8_vfpv3.ipk 12.3MB
€2 v2ray-core_4.35.1-2_arm_cortex-ad.ipk 12.3MB

3.11.3. Common installation errors
1) The package system architecture is incorrect, you need to download the package with

the suffix aarch64 generic

root@OpenWrt:~# opkg install v2ray-core-mini_4.35.1-2_aarch64_cortex-a53.ipk
Unknown package 'v2ray-core-mini'.
Collected errors:

* pkg hash_fetch best installation candidate: Packages for v2ray-core-mini found,
but incompatible with the architectures configured

* opkg_install cmd: Cannot install package v2ray-core-mini.

2) Force uninstall the old version of the library

The related library is already provided by the old version of the software, which
causes the installation to fail. You can choose to continue to use the old version of the
library, or uninstall the old version of the software and then install the new version
of the software, as shown below,When there are other libraries that depend on
libnettle7, it will prompt that libnettle7 cannot be uninstalled. At this time, you need
to add the --force-depends parameter, ignore the dependencies and uninstall
libnettle7 directly.

root@OpenWrt:~# opkg install libnettle8

Installing libnettle8 (3.6-1) to root...

Downloading

https://downloads.openwrt.org/snapshots/packages/aarch64 generic/base/libnettle8 3.6-1
| aarch64 generic.ipk

Collected errors:
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*  check data file clashes:  Package libnettle8 wants to install file
/ust/lib/libhogweed.s0.6
But that file is already provided by package * libnettle7
root@OpenWrt:~# opkg remove libnettle7 --force-depends #ninstall libnettle7
root@OpenWrt:~# opkg install libnettle8 #Install libnettle8

3. 12. OpenWRT management interface installation package

If you need to add new packages, you can install them through the management
interface of OpenWRT

3.12. 1. View the list of available software packages in the system
1) First enter the package management page

a. Find the "System" option in the navigation bar and click to enter

b. In the vertical bar options below the system, select "Package" and click to enter

OpenWrt & -

OpenWit
Xunlong Orange Pi R1 Plus LTS
ARMvE Processor rev 4

OpenWrt 21.02.1 r16325-88151b8303
54.154

2022-02-23 10:09:30

1= TadiE 4h 17m 34s

2) Then the main page of the package will appear, as shown in the image below, to get a
list of available software
a. In the "Action" option of the package, click "Update List" to get a list of
available packages
b. On the Tab page, click "Available" to view the currently available software
packages

c. View the number of currently available packages
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e
SR @ N 1)

47% (151 GB)

= Tt
s ik

1= || tesee. || ok

EEST 1-100 , 3£ 9389 |

KRS R Kb JiiR
(-ipk)
464xlat 12 52 KB 464xlat provides support to deploy limited IPvd access services to mobile.. =5

6ind 26 25KB

Provides support for 6ind tunnels in fetc/config/network

3.12.2. Example of installing packages
1) Take the installation package "luci-app-acl" as an example
b. In the OpenWRT package management interface, click the filter dialog and enter
"luci-app-acl"
You can see the version, package size and description information of the

"netdata" package in the list of packages, and then click the "Install" button
wHe

Z=HZEEL
95% (7.4 GB)

b5 TEARENHE
luci-app-acl Eke | i BE= opkg...
Rl = || B

EEST 136, 2 3%
faER 7. Kb (ipk) R
luci-app-acl git-21.194 67638-1d6053e 42 KB LuCl account management module =5
luci-i18n-acl-ar git-22 072 58822-9bebf29 21KB Translation for luci-app-acl - < =1 (Arabic) [ = ]

d. Then the following pop-up window will appear, click "Install"
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B4 Juci-app-acl R

kR: git-21.194 6763
Fih: ~34 KB B=%
e
L luci-base
L lua
L, liblua5.1.5
luci-lib-nixio
fuciHib-ip
L libnl-tiny1
L rpcd
I, libubus20210630
I, libubox20210516
L, libuci20130104
L, libblobmsg-json20210516
L libjson-c5
L, libubus-lua
L luci-lib-jsonc
cihtip-lua
lucihttpD
ib-hase

cd-mod-file

(=1}

053e

1d

L, rpcd-mod-uci
L cgrio
figik
LuCl account management module
FEA4 3 4 KB =EERESE 1 T4,
O B arhar o

il
pi

e. Then wait for the installation to complete

EERTR R EER

" ZiEeS opkg install PUTFRAR...

f.  The installation is completed and the display is as follows
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IFEHAITRITREERS

releages/21.02.1/packages/aarched generic/luci/luci-

AL
]

2) Check if the package is installed successfully
a. In the OpenWRT package management interface, click the filter dialog and enter
"luci-app-acl"
b. On the Tab page, select and click "Available"On the Tab page, select and click
"Available"
c. The "luci-app-acl" package will be displayed in the package list, and the update

status will be "Installed"

wiHe
EHE=E:
959 (T4 5B
TEitRE: FEFREREE: BE :
| luci-app-acl| Ehe | A | BHdE H HEste B2 opkg -

S ——e
\ [FESR1-36, £ 36

SHRER REE Feh (Lipk)  fER

luci-app-ac| git-21.194 67638-1d6053e 42 KB LuCl account management module

3.12.3. Example of removing a package
1) Take the removal of the package "luci-app-acl" as an example
a. Inthe OpenWRT package management interface, click the filter dialog and enter
"luci-app-acl"”
b. Select "Installed" in the Tab page to display the list of installed packages

Click "Remove" on the right to remove the corresponding software package
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SE=E
5% (7.4 GB)
i TErEEtt i 3 _
|Iucwfappfacl i | @\ [ == || tewee. || mEopk..
“ (1]
) EEET 11, 21

@

REEER 7S Fals (Lipk) ik \
luci-app-ac| git-21.194 67638-1d6053e ~4.2 KB LuCl account management module Bl |

a. Then the following pop-up window will be displayed, click "Remove"

ERH S Juci-app-acl

kR git-21.194 67638-1d6053e
Zah: ~3.4 KB B

fait
LuCl account management module

EaEEERARE AR

e || e

i

b. After the removal is successful, the display interface is as follows

MR O EERS

Bemoving package luci-app-acl from root

=S

2) Check if the package is removed successfully
a. Inthe OpenWRT package management interface, click the filter dialog and enter

"luci-app-acl"”

b. On the Tab page, select and click "Installed"
The "luci-app-acl" package will not be displayed in the package list, and the
"luci-app-acl" package has been removed successfully
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3. 13. The use of Nextcloud network disk

Nextcloud is an open source and free private cloud storage network disk project
that allows you to quickly and easily build a set of cloud synchronization network
disks belonging to yourself or your team, so as to achieve cross-platform and
cross-device file synchronization, sharing, version control, team collaboration, etc.
Function. For more information about Nextcloud, please refer to the official

documentation of Nextcloud

3.13.1. Install Nextcloud via Docker

1) First create a folder for Nextcloud
root@OpenWrt:~# mkdir /nextcloud -p

2) Then use the docker command to download the docker image of Nextcloud
root@OpenWrt:~# docker run -d -p 8888:80 --name nextcloud -v
nextcloud/:/var/www/html/ --restart=always --privileged=true armé4v8/nextcloud

(this is a command)

3) The process of downloading the image is shown in the figure below
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root@penWrt:~# mkdir /nextcloud -p
root@openkrt:~# docker run -d -p 8888:80 --name nextcloud -v /nextcloud/:/var/www/html/ --restart=always --privileged=true arm64v8s/nextcloud
Unable to find image 'arm64v8/nextcloud:latest’ locally
latest: Pulling from armé4v8/ne>
8998bd30e6al: Extracting > ] 21.63MB/30.06MB
feefob26fc2c: Download col
7f8d4d2813bc: Download complete
787dfbf2c706: Download complete
: Download complete
: Download complete
: Download complete
bed34cb113@a: Download complete
0ea3fob85722: Download complete
: Download complete
Download complete
Download complete
Download comp
ec: Downloading [ > ] 392.4kB/1.432MB
5e: Pulling fs la
Waiting
: Waiting
33b9fcafB8204: Waiting
@40c40da721lc: Waiting
ebebod26f6ac: Waiting

4) After the download is complete, you can check whether Nextcloud is running on the

LuCI management interface of OpenWrt

a. First select "Container" in the "Docker" column and click to enter

OpenWrt

Xunlong Orange Pi R1 Plus LTS
ARMvE Processor rev 4
B OpenWrt 21.02 1 r16325-88151b8303

Pz 54.154

b. Then the following interface will be displayed, if the status is green, it means

Nextcloud is already running

- ok 5. Git- B

FigERE !

SRRERE. X oot AFREERELIEPAENFERA.

Docker-&g8

B SRS Docker =, B OIRAA S,

[} BEER S e &0 i a%

3.13.2. Log in to the Nextcloud network disk

Nextcloud can only be accessed through the LAN port by default, and cannot be
accessed through the WAN port, so the host computer needs to be connected to the
LAN port of the Orangepi R1 Plus LTS development board. At this time, you can
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|| log in through the IP address of the LAN port + port number 8888

1) First, enter 192.168.2.1:8888 in the address bar of the browser to open the login

interface of Nextcloud
e3 nra? e %« O® :

oQo

o RS

EEEL 7 SES S

Nextcloud — S5 BIR— & iw

2) Then you need to create an administrator account and password
a. First enter the username and password in the appropriate places
b. In the storage and repository, the default data directory is /var/www/html/data,
and the default database is "SQLite". If you need to modify it, please configure it
yourself
c. Finally, click "Install" at the bottom of the login interface to install, and you

need to wait for a while.
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orangepi

ssssssse

HimEa

Jvar/www/html/data

EERE

SQLite MySQLMariaDB PosigreSQL

jid o

fEEESQLiteELEREE.
SQLiteir R TFEIMEHITF A

7S s all e 2k VR e s =
MRS HRRR SR | BEASER
fEFESQLite.

3) After the installation is complete, the interface as shown in the figure below will pop

up, click "Cancel" to

AR

Calendar
SHTEIR , FESSNRERERS.
Collabora Online - Built-in CODE Server

Collabora Online MifEFEAEFERIAN IR SRR,

Contacts

FENES AR TS |, MASIERAAER.
Mail

BRrER T EMR RS | BRANB he=Ehk.
Nextcloud Office

M EREN AT,

Talk

eSS R SR AT TR, | IEE | B |, 28 FAEHIREE S,

( mzmEnEm )

4) Then an interface will pop up to introduce Nextcloud, here you can click the "X" in

the upper right corner to skip the introduction interface
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< (o] © B 192.168.21:8888/apps/dashboard) B0 L] H =

Nextcloud Hub Il
B 4YQRAEM=B

5) Then enter the main interface of Nextcloud

O B 192168218888/

« c
oo o

s

a Nextcloud.png

a Reasons to use Nextclo... .pdf
EI Nextcloud intro.mp4
ﬂ Nextcloud Manual.pdf

3.13.3. Upload a file to the Nextcloud network disk
1) First click "File" on the top left of the Nextcloud main page
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2) Then it will enter the file management interface of Nextcloud, at this time click the

"+" sign in the red box below

= e i
® B
* G
< HE Nextdoud png B Nextcloud intro.mpi n Nextcloud Manual pdf n Reasons to use Nextdo... pdf Readme.md
RN RN RSO RIS A
» 5E
E% i e am
- i - 178KE 21 minutes ago
I ococuments < J9LKB 2L minutes ago
I frowes < 54ME 21 minutes ago
BB Hextcovdpng 3 49KE 21 minutes ago

3) Then select "Upload File" in the pop-up options

W =8t @

® =ir *  ErE
thEE.
* W W FiEscitsk
< HE B waErasay lpng E| Nextcloud intro.mp#
e FAIER
¥ mE
[ BFR

4) Then select the file you want to upload in the pop-up window, and click "Open"

(B o (4| #=cy 2]
EE v s #@ v 0 ®
o W = l h }\ I l h E?

BE L ) s } hes{ - |
B =E AppData  EEATET  BEA ez hes=3 &= T EER ST
L BEAFRGE | p—

= =E BHET = i) Big_Buck_
& WPSHIE Bunny_108
— | 0.10s_30
A E MB
H ma s
= B8R
bee
J =5
Wi o

MIHE(N): Big_Buck Bunny_1080_10s_30MB ~ |FrEXE -
Tre JL =

5) At this point, the file will start to upload, move the mouse to the position of the

progress bar, and you can also see the upload speed
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o g + lewseconds X

@ =5 10 MB / 29.3 MB (7.6 MB/s)

* e FINEID, PSR

< H=E

¥ EE
Nextcloud.png EI Nextcloud intro.mp4
BifEnL SR

3. 14. Use of Portainer

Portainer is a visual Docker operation interface that provides status display
panel, rapid deployment of application templates, basic operations of container
image network data volumes (including uploading and downloading images,
creating containers, etc.), event log display, container console operations, and
Swarm clusters. For more information about Portainer, please refer to the official

documentation of Portainer

3.14.1. Installing Portainer via Docker
1) First use the docker command to download the Portainer image

root@OpenWrt:~# docker run -d -p 9000:9000 --name portainer --restart always -v

var/run/docker.sock:/var/run/docker.sock -v portainer_data:/data

portainer/portainer (this is a command)

Parameter Description:

a. -d: the container is running in the background

b. -p 9000:9000 : The host 9000 port maps the port 9000 in the container (the
front is the host port, the latter is the container port)

c. -restart The flag will check the exit code of the container and decide
whether to restart the container based on this, which will not restart by default

d. -restart=always: Automatically restart the container

e. -v /var/run/docker.sock:/var/run/docker.sock : Mount the Unix domain

socket that the host's Docker daemon listens to by default into the container
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f. -vportainer_data:/data : Mount the host portainer_data data volume to the
container/data directory

g. --name portainer : Name the container portainer

2) The process of downloading the image is shown in the figure below

3 portalner -- rt always -v
v rfrunfdocker.Eock:fvarfrun;dcher ﬂocF -v portainer_data:/data portainer/port
ainer

Unable to find image 'portainer/portainer:latest' locally

: Pull complete
8la: Pull complete
17b: Pu11 comp1ete

ee5degbeafaf
newer image +or portaine
5c5c587c6a770eb6feedanzo4 5
: port 2(veth3aedesc) entered blocking
docker®8: port 2(veth3aede8c) entered disabled state
device veth3aede8c entered promiscuous mode
eth@: renamed from vethbc629c2
IPv6: ADDRCOMF(NETDEV_CHANGE): veth3aedeSc: link becomes ready
docker®: port 2(veth3aede3c) entered blocking state
docker®: port 2(veth3aede8c) entered forwarding state

3) After the download is complete, you can check whether Portainer is running on the

LuCI management interface of OpenWrt

a. Select "Container" in the "Docker" column and click to enter

OpenWit
Xunlong Orange Pi R1 Plus LTS
ARMv8 Processor rev 4

[E{FRRAS OpenWit 21.02 1 r16325-88151b8303

Az 54.154

b. Then the following interface will be displayed, if the status is displayed in green,

it means it is already running
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Docker-&22
WA SRR OERE N Docker T4 L ESREIAAE RS,
%3
B
D BRER BT 4 %A RR B
. bridge: 9000:9000/tcp, 3 7 -
(] 3495a0281cc8  portainer @m@ 172.17.0.3 9000:9000/cp portainer/portainerlatest [/portainer p=i
h N
§ 8888:80/tcp, i /entrypoint.sh -
3af24731c207 nextcloud  Up 4 hours 17217 5858-80/top arm64v8/nextcloud:latest apacheZ:forsgrotind fiiz=

i

SHENEESE =)

Powered by LuCl openwrt-21.02 branch (git-21.295 67054-13df80d) / OpenWrt 21.02.1 r16325-88151b8303

3.14.2. ogin to Portainer's management interface

The Portainer management interface can only be accessed through the LAN
port by default, and cannot be accessed through the WAN port, so the computer host
needs to be connected to the LAN port of the Orangepi R1 Plus LTS development
board. At this time, you can log in through the IP address of the LAN port + port
number 9000

1) First, enter 192.168.2.1:9000 in the address bar of the browser to open the login
interface of Portainer
O & [19216821900] ! B owson Mo n o4 0 =

/ Please create the initial administrator user
Username admin
Password

Confirm password x

X The password must be at least 8 characters long

2) Then create a username and password
a. First enter your username in the "Username" of the registration interface
b. Then enter your password and "Confirm password" in the "Password" of the

registration interface to confirm your password (the password must be more
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than eight characters)
c. Finally click the "Create user" button to create an account and password

Please create the initial administrator user.

Username orangepi (1]
Password ssccscee

Confirm password esccssee

v The password must be at least 8 characterslong | @

2+ Create user L4

3) After creating a user, you need to configure Portainer to connect to the Docker

environment you want to manage
a. First select "Local"
b. Then click "Connect" to connect to the local Docker environment

< (¢} O & o- 192168.2.1:9000/#/init/endpoint 28 % Oy o

Connect Portainer to the Docker environment you want to manage.

& Local

5= Azure
Connect to Microsoft Azure ACI

@ Remote

Manage a remote Docker environment

% Agent
Connect to a Portainer agent

Manage the local Docker environment:

Information
Manage the Docker environment where Portainer is running

Ensure that you have started the Portainer container with the following Docker flag

| -v "/var/run/docker.sock: /var/run/docker.sock” (Linux).

or

v\ \pipy _engine:\\. \pip _engine (

3.14.3.  View installed docker images in Portainer

1) Find the "Home" option in the Portainer navigation bar and click to enter the home

page
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2) Then select "local" and click to select the environment

- portainer.io  ; Home & & Portainer support @ orangepi
it Endpoints # my account. 6 jog out
Home
¥ Endpoints )
Q Search by name, g JRL
- Ioca( 2022-02-24 13:30:10 Croup: Unassigned ¢
uni
wnmn
= Ostacks = 2containers-G2M0/ P00 &lvolume M 2images Standalone 2010.9
#smice - B Notags /var/run/docker.sock
o ftems perpage | 10 v

3) Then the displayed interface is as shown in the figure below, click the "Images"

option at this time

ﬁ;pmamm - © Portainer support @ orangepi
2 1 6o

- my accs g.out
Home

¥ LocaL

® ohealty ()1 running
unheaithy ()13stopped

o N
°

Volume

=)
G 985.8 MB 1

4) Then the displayed interface is shown in the figure below, you can see that the

installed docker images are Nextcloud and Portainer
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‘rporfamer‘lo P Image list & @ Portainer suppert @ orangepi
= Images /- my sccount e ing out

¥ LOCAL & Pullimage

& images 0 Settings
Q pearch
@
g - Tags 12 size Created
) 5he256:570a44c14:084691 05604 1beSeds. . [Sreeva/memcioudiaes: | ows me 2022021912 36 27
[ sha266: ca24b0600Le9TH66b4daSTEAI6204c. . portainer/ portainer latast 8.4 MB 20210319 03.53.38

3.14.4. How to install jellyfin through Portainer
1) First, find the "Containers" option in the navigation bar in the upper left corner of the
Portainer interface and click to enter

portainer.io

Home

¥ LOCAL

Containers

Images

2) Then click "Add Containers" to add a container

& portainer.io Container list & © Portainer sy
Yioce B Container s
Q seerch.
state s 3 &
[ nem ring Quick actions stack Image Createa Publisnea Ports ownership
| running | oW 2022-03-2317:21:37
=3 ue 2022.08-25 12403

3) Then you will enter the interface of creating a container

a. Enter the name of the jellyfin image in the "Name" column, such as "jellyfin"
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Enter the image name "jellyfin/jellyfin:latest" in the "Image" column
Click "publish a new network port" to add a fixed port number for jellyfin

Fill in the port number in both "host" and "container" as 8096

© a0 o

Click "Deploy the container" to deploy the jellyfin container, you will need to

wait for a while

| Name jellyfin |

Image configuration \

Registry DockerHub B o v
| Image dockerio | jellyfin/jellyfin:latest

@ Advanced mode

Always pull the image @ (

Network ports configuration

©

Publish all exposed network ports to random host ports [2] D]
Manual network port publishing @ |EE T
| host | 8096 - container | 0% \ [ =]
o —
Access control \ \

Enable access control © (@

&% Restricted
R Administrators
1'want to restrict the management of this resource to a set of users and/or teams
1 want to restrict the management of this resource to administrators only

Actions

Auto remove @

Deploy the container \

e

£ Advanced container settings

4) After the deployment of the jellyfin image is completed, it will automatically return to
the main page of Containers. At this time, you can see that a jellyfin docker image has

been added to the Containers

Elportainer.io - Container list & & Portainer support @ orangepi
i Containers # oy account 6 log aut
@
¥ LOCAL E= Containers [ Columns £¢ Settings
1]
:
- Q, Search
State iz
[] Name s Quick actions  Stack Image Created Published Ports ownership
ilter
I\j jeliyfin m BEO w> - jellyfin/jellyfin-latest  2022-02-2418:29.03 (£ 8096:8096 (£ 8096:8096 = administrators
[ portainer m B O > . portainer/portainer  2022-02-24 11:54:21 290009 (4 = istrator
O nextcioud  [[MIEF) B O w> - armé4vB/nextcloud  2022-02-24 09.08:40 [ 8868.:80 [Z 888860 R® administrators
Items per page | 10 v

ih:nmm iner.io 1242
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5) Enter 192.168.2.1:8096 in the address bar of the browser to access the main page of
jellyfin

< /a\ Jellyfin

FREE Jellyfin !

Bi5G , ik

English (United States)
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3. 15. Alibaba Cloud Disk WebDAYV Service

The Alibaba Cloud WebDAV service is mainly used in conjunction with client
apps that support the WebDAYV protocol. For example, Infuse, nPlayer, etc. can
directly watch the video content of Alibaba Cloud Disk on TV, and support
downloading files, but not uploading files

3.15.1. Get "refresh_token" in the Alibaba Cloud Disk web version
1) First open the official website of Alibaba Cloud Disk through a browser, and register

an Alibaba Cloud Disk account with your mobile phone number

» O mess
O,
C m2se SR, ©
TR - aEa
v = ﬁ

R

BRSE 8
B ﬁ

@ feRR

THSAEE . LETRELE

2) Then log in with the registered Alibaba Cloud Disk account. After logging in, the

interface is as shown below
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@ mez= x o+ . L=
€ C @& aliyundrive.com/drive 2 % O &

Q mece Hm i

© =6 L]

TR FOHEERIXE

TRies 350 EfEszis

e
»)

08/100G8 AETE

1837593 5]

3) Then press the "F12" key of the keyboard to enter the browser developer mode

© mEzs x [ v elg R

<« ¢ (& aliyundrivecom/arive © #) 0 & :

@ Deviools is now available in Chinese!
COwgse == x# o© @
X dl onsole  Sources  Networ

X

1

Le =3

8 Q0@ 0

=EE FieE

TR HHERIIXE

EMss

@ D

sl Efexe Efexes

L3 v
»)

@)

08/100G8

‘w
o

4) Then click ">>" in the developer toolbar, and select "Application" in the pop-up
options
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= Ol Elements Console  Sources Negk m o1 B T : X
Performance
<html=
b <head=..</head= Memory
««¥=body data-spm="drive" data-platform="web" a-1 5 z
L 2 S 9 Application
k <svg aris-hidden="true" style="position: absolu t: Bpx: O

verflow: hidden;"=_=/svg> Security
Fzdiv id="root">_</div> _
Fescript=.=2/script= nghthause

<script src="//g.alicdn.com/code/lib/react/17.8 Recorder ton.min. j
5"==fseripts

<script src="//g.alicdn.com/codeflib/react -dom/17.8.1/und/ react-dom. productio

n.min. js"=</script>

<script src="https://g.alicdn. com/IMM/office-js/1.1.5/aliyun-web-office-sdk.m
in.js"s=<fscript=

<script src="https://g.alicdn.com/aliyun-drive-fe/aliyun-drive/2.8.96-web/we

b/bundle.js"></fscript>

<sCript src="https://at.alicdn.com/t/font 2246237 jrliiknueei.js"=</script=
=/body=>

5) Then click "Local Storage" in the following interface, and select the link below

o Devlcols is now available in Chinese!

Always match Chrome's language | Switch Devlools to Chinese JRRGT R 8= LINELE

= ol Elements Console  Sources  Application » (@1 | B1 || & & X

Application
. Manifest
LX Service Warkers
= Storage

Storage

v EE Local Storage

https:/fwew.aliyundrive.cor

» B8 Session Starage
» = IndexedDB

= Web SQL
» & Cookies

= Trust Tokens

6) Then click "token" in the following interface, drag the scrolling toolbar in the lower

right corner, and find "refresh_token"
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w Elements Consaole Sources Application » o1 B1i * H x
PP

Application C  Filter 0 X
B Manifest Key Value
Lt Service Workers APLUS_S CORE 0.21.46 202... | /*! 2022-02-16 15:56:09 v8.1...
£ Storage |ast-active-time 1648034983962
APLUS_CNA 20220323 _sRXAGBKESACA...
Storage ADRIVE_LAST_VISIT 1648037233412
v B8 Local Starage isg_ BOHhOWTH)4vrHIv_tBzCy1IL...

hitps:/Hwwwialiyundgye cor, APLUS LS KEY ["APLUS_5_CORE 0.21.46_20...
6 Ileen {'default_sbox_drive_id""91... |

» 22 Session Storage
» = IndexedDB

= Web SQL
» & Cookies

£ Trust Tokens

Cache

= Cache Storage
= Back/forward cache

Background Services

".l. Background Fetch

Q Background Sync

‘ Notifications

B Payment Handler

© Periodic Background Sync
& Push Messaging

[ ] Reporting APT

e S TP
need_link: false
Fy:

Frames need_rp_veri
» O top nick_name:
pin_setup: false
e I refresh_token: "a3d?48ccb2294ed5968c1532b2e641?|
role: "user”

false

state:

"enabled”

token_type: "Bearer"

user_id: "8937ccdaafdifd3FEn83933e31cf2a8ch”
user_name: "183%++5g93" it

status:

7) Then right-click "refresh_token", select "Copy value" in the pop-up options, copy
the value of refresh token, which will be used later

| copyvalue |

Copy property path
Copy string contents

Copy string as JavaScript literal
Copy string as JSON literal

Add property path to watch

ssxrwe Storestring as global variable
need_link:

need rp vé  Expand recursively

nick_name:

pin setupi  Collapse children

refresh toKen: "ebZ4434c3bB/a522ab296e53Ch358ed
role: “user®

States o

status: "enabled"

token_type: "Bearer™

user_id: "937ccdaafd8f43f6bB3933e31cf2aBch”
user_name: "1B3***593" -
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3.15.2. Configure Alibaba Cloud WebDAYV service on the OpenWRT
management page
1) First, select "Alibaba Cloud WebDAV" in the "Services" column of the LuCI

management interface of OpenWrt and click to enter

OpenWrt i 7~ Docker- | BRSS - Gt~ B

ISR =5 WebDAV

OpenWirt

Xunlong Crange Pi R1 Plus LTS
ARMvS Processor rev 4

OpenWrt 21.02.1 r16325-88151b8303
54154

2022-02-23 10:07:09

4h 15m 13s

0.79, 0.25, 0.08

2) Then start to configure the Alibaba Cloud WebDAYV service of OpenWrt

a. Check "Enable" to start Alibaba Cloud WebDAV

b. Fill in the refresh_token value copied before in the "Refresh Token" column

c. Fill in the port number you want to set in the "Port" column. The default is 8080.
You need to use the Alibaba Cloud WebDAYV service to log in to OpenWrt later.

d. Fill in the user name and password you want to set in the "Username" and
"Password" fields. You will need to use the Alibaba Cloud WebDAYV service to
log in to OpenWrt later

e. Finally click "Save and Apply"

WWw.orangepi.org 83 www.xunlong.tv


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

/ range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

aE

=i WebDAV

GitHub ISt

aliyundrive-webdav 1.2.4 Fi&iT

o

=

e I Refresh Token

a3d748ceb22942de968c15a2b2e0 I

© =550 refresh token BO7E

=EBRER |/
O RAREFEIREEER AR/ SR IERT ST ETEIRE
=H 0000
(3] I;ﬁu 8080 I
TLS IR THER
TLS FASEHEEE
FBFE  orangepi
[}
B [ erenrene +
FEuEaAbytes) | 10485760
EREFR 1000
RECIEEE (Bach 600
i)
WA AR O
BEREES O
Q= biE (RGBT e
2= EMS=ERS
domainld
0 e s ERNE BN SHEREMAENE =S
BHaES O

www.orangepi.org

o -

3) Then you can see that Alibaba Cloud WebDAV is already running
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e | HiE

[ =2 WebDAV

GitHub TR E Bk

aliyundrive-webdav 1.2.4 i&fTet

BA @

Refresh Token

@ ZFREY refresh token BIATE

4) Then log in to the main page of the Alibaba Cloud WebDAV service of OpenWrt by
means of [P address + port number
a. First, enter the host IP address of the Tab page of Alibaba Cloud Disk WebDAV
and the port number 8080 in the address bar of the browser.
b. Enter the username and password for configuring the basic information of
Alibaba Cloud Disk WebDAV
c. Click "Login" to enter the main page of Alibaba Cloud WebDAV
@ 192.168.1.146:8080

EREEEREER.

BrFE

text

B3

5) Enter the main page of Alibaba Cloud WebDAV
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— c O & 192.1681.146:2080

Index of /
MName Last modified Size
Parent Directory [DIR]
prg L) 2022-February-22 09:37 [DIE]
sR/ 2022-February-22 09:32 [DIR]
Bl 2022-February-22 09:37 [DIR]
M. docx 2022-February-22 09:31 16,62 MiB
Wi AM4R.mp4 2022-February-22 09:30 5.14 MiB

3.15.3. Application of Alibaba Cloud Disk WebDAV

1) Application of Alibaba Cloud Disk WebDAV on Computer Browser

a. Watch the Alibaba Cloud WebDAYV video on the browser on the computer, and
click "Test Video.mp4"

O 8 1921681146 LLmpA 8 by & o H W =

a) Download the Alibaba Cloud WebDAV file on the computer, and click "Test

Document" to download it.
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= |

0] 3. docx
OSSR . DOCK 32 (15.9 MB)
i : hitp://192.168.1.146:3080

BB Firefox M{TERIERH 2
© 75, Q) | WPS Office Bk} =
@ TS ;
O BEEEERME

[ WEEmh=RER e BRI, (A

2) Application of Alibaba Cloud Disk WebDAV on mobile phones

Note: The IP address of the mobile terminal needs to be in the same local area
network as the host IP address of Alibaba Cloud Disk WebDAY in order to access
the content of Alibaba Cloud Disk WebDAV

Since the testing process for iPhone and Android is the same, the following uses
Android as an example to test

a. For iPhone, please download Nplayer from the official store

b. Nplayer Android Download Nplayer from Orange Pi's download page

a. Download Nplayer to Android phone
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b. Click Nplayer to enter the main interface of Nplayer

c. Click "Network" in the navigation bar below Nplayer to enter the main interface

of the network

d. Click "+" in the upper right corner of the network to add a network address
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e. Inthe "+" pop-up box, select "WebDAV"

HhiR AR5 38

UPRP/DLNA

f.  Configure the content of the "WebDAV" pop-up box
a) Fill in "Alibaba Cloud" in the title bar of WebDAV
b) The host IP address should be consistent with the host IP address of Alibaba
Cloud WebDAV
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c) Fill in the username and password consistent with those of Alibaba Cloud
WebDAV

d) Fill in the port number consistent with the port number of Alibaba Cloud
WebDAV

e) Click "SAVE" to save and fill in the information

WebDAV

mEs |t

192.168.1.146

text

h. Test the video playback and file transfer of Alibaba Cloud WebDAV connected
under Nplayer
a) Open the test video of Alibaba Cloud WebDAV on the mobile phone and
click "Test Video"
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MW mp4

.'.

b) In the Alibaba Cloud WebDAV file, click "Test File", the following pop-up
box will pop up, which is the default browser of the Android phone, click

"Allow"

BRI

nPlayer JBE4TF QQIIEE, BE AIF?

iR ] T

c) Open the Alibaba Cloud WebDAV test file on the mobile phone

< it 344, docx

Orange Pi R1 Plus LTS
BRFH

wul - ERAR i HRNR
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3. 16. Watchcat restart settings

1) Enter the management page of Watchcat restart settings
a. Find the "Services" option in the navigation bar and click to enter
b. In the vertical bar options below the service, select "Watchcat" and click to

enter the management page of Watchcat restart settings

OpenWrt %z - - Docker ~

OpenWit

Xunlong Orange Pi R1 Plus LTS
L ot ARMVS Processor rev 4

OpenWit 21.02.1 r16325-88151b8303
54.154

2022-02-23 10:06:03

4h 14m 8s

0.04, 0.03, 0.00

2) Ping restart of Watchcat restart settings

The default configuration on the management page of OpenWRT's Watchcat

restart settings is Ping restart

a. On the Tab page of Watchcat, click the "General Settings" option and click to
enter
b. Select a different IPv4 address or host name according to the "host to check"

Click "Save and Apply"
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#  Ping ER v

@ ping =75 : MBTEEEN—ERIERA | ping ISEFHIIALAN , UEHREDZEE,
TEHER - FEEER B EREEN SR E.
R - MRTEEERIAER | ping IEEEHALSSEN , NEHSREE.

JE88 | 6h

O FEEEEET | CEYERNER.
E Ping ERiE T | RV EE SIS ARSI E SRS A B SRS AT A,
ARSESELT , SEVENEEN , REl BREN RIS KE,

BOARIER , FEER |, REMERAEEmZES . h AF/D ek dtERE.

7
10#222 : 10 05108
55 1 - 5m
1 /N2 : 1h
1BE=Z:7d

ERERNE, | 192.168.21
@ =T ping AN 1Pv4 fohlaETEAE,

in#laE | 30s
© zicadiE) ping —iR CEHEERIEAL. -

TSR | R , BUEIUEREEmIERAE . h ftaelaiak ditaRy,
KEf -

10F22 : 10 05k10s

552 - 6m

1 /N2 - 1h

1/E2:7d

Ping &/ | HNEE - 56 =5 v

EHESER 30

@ [T Ping Reboot FIZEHS Rebbot 1434
HEHEIESREN , ZREEMANES, NBENERAN  mXES) FEEEMLRINEEE, SNSEREEEN

FFCHELER 0 REFREHERIER.

] FIEE =
O miimR sk ERAED

(e )

i = || =t

3) Periodic restart of Watchcat restart settings
a. Select "Reboot Periodically" under "Mode" in Watchcat's general settings
b. According to the regular restart time set by yourself, take "6h" as an example,

the specific setting time is set with the following example to set the regular

restart time
c. Click Save and Apply to realize OpenWRT restarts every 6 hours on a regular

basis
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X ]

HeE

e EEER v

Orig=n : fiEan malan
THISER | fHEEEIER S S S

g FEREEHIIAESNT , NEHEMEIRE.
&

EiEEN  NEEEEREEA |, ping 18 , NEFEahmssEl],
CEREEET, R R @
Ping BT , o A NG P LR B RS R K EviEl,
EEEE T, EEMEOEEA, § SIS E I B SRS A,

{r2fl AR BIFTLAEREEMNGESH . h 5]l ditEREL

e -
10722 : 10 05108
552 8m
10842 : 1h
1EZ2:7d

4]
BREFERE 30

@ [i7FIF Ping Reboot FIz2H3 Rebbot &zt
LEREEhEkmheEn |, ZRSSHAYERS. NREEREN , ExXBEH ) IEEEE IRHEES, MASEEREN
HIRSATEASFR O SEEFRRSISSIEA.,

[ s |

weertnrE | - | H =t |

3. 17. Using Aria2

Aria2 is a multi-platform lightweight command line download tool that
supports multiple protocols and sources such as HTTP, FTP, BitTorrent, etc. For

details, please check the Aria2 official website

1) Enter the management page of Aria2
a. Find the "Services" option in the navigation bar and click to enter

b. In the vertical column options below the service, select "Aria2" and click to

enter
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OpenWrt HE~- 2 Docker ~

OpenWit

Xunlong Orange Pi R1 Plus LTS
ARMvS Processor rev 4

OpenWit 21.02.1 r16325-88151b8303
54154

2022-02-23 10:04:58

4h 13m 2s

0.00, 0.02, 0.00

2) Configure Aria2-settings

In Aria's Tab page select "Configure" Aria2-Settings

Find "Basic Options" in the navigation bar of Aria2-Settings and click to enter
Check "Enabled" in the basic options to enable Aria2 files

Set the download directory to "/root/aria2"

o a0 o

Then click "Save and Apply" to save the settings for Aria2
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BE

Aria2 - g8
Aria2 2—MEE, S4E  EPAaN IR,
FNESSE , iS58 : hitps//aria2 github.io

Ana? [REFIE T,
D) WEB RE . AriaNg WebU|-Aria2

RPC IR  HTTP/IFTPISETP ¥ | B Sguam
[Ei=:2
@

LUEFAPEBRET | aria2 v

e O m= R AP,

TEHEZ | frootaria2

O BETHETISHIER. I fmoc/sdatl,
EEXHER | ivaretc/arnia2
O FTHERSS , 27550 DHT SHENES,
BRSO

SAFER P

Pt hOiEELR
e R S RS E F, &

wETE= =

4

@ R ENIE, 15 S-S , IR0 netre-path=/tup/.netrc,

Gl = || =6 |

3) Enter the OpenWRT terminal, create a new "/root/aria2" directory, and set the owner
of the directory to the aria2 user

root@OpenWrt:/# cd /root

root@OpenWrt:~# mkdir aria2

root@OpenWrt:~# chown aria2:aria2 ./aria2

4) Select "AriaNg" to download the file

a. Check if Aria2 service is running
b. Select "AriaNg" in the installed WEB interface to download the file

c. Click "AriaNg" to enter the download interface of AriaNg
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(=

Aria2 - 188
Aria2 BE—PMN2RE, 48 | BTSN TEIE,
FEVEZ{SE. , i&Aia : htips:/ana2.github.io

o/l Aria2 BREIFEIE T,
B&% WEB | :

5) Download files to "/root/aria2" via Aria2

WebUI-Aria2

a. Select "+New" on the "AriaNg" interface
b. Click "Link" in the newly created pop-up box, and enter the link to download
the file in the link box below to download the file

TESEE 0 MER):

Et:; AN URL #tstiE, Mttt 5 —4T /

3. 18. Using Samba Network Shares

There are two main software options for OpenWRT LAN file sharing
implementation, Samba and NFS. Samba system has better compatibility, while NFS
has better performance. For users who need to use Windows devices, it is

recommended to choose Samba

1) Enter the management page of the Samba network share
a. Find the "Services" option in the navigation bar and click to enter
b. In the vertical column options below the service, select "Network Sharing" and

click to enter
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OpenWrt

OpenWit

Xunlong Orange Pi R1 Plus LTS
ARMv8 Processor rev 4

OpenWrt 21.02.1 r16325-88151b8303
54.154

2022-02-23 10:03:32

4h 11m 36s

0.03, 0.03, 0.00

2) Select the interface that the Samba service needs to monitor
a. Select "General Settings" in the navigation bar of network sharing and click to
enter
b. The interface is specified according to actual needs. If you want to access
through the "wan port", set it to "wan"
MEH=

Samba Version 4.14.7
EMiRE

o (D]

[Jdocker: g# /
Timg |Han &

[ Jwan: ;*

it |Owané: 2

R ERE O
© SR RIREATERES S, Bt WIF ILUSSS AR, RS N EF R S AR !

BEHEE IO O
O rEiGsee -, TUEEENERRS O RS NSRS,

3) Set the shared directory of the network share
a. In the "General Settings" of the network share, "Shared Directory" always
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click "Add" shared directory address

b. Enter the name of the shared folder as "mmt" under the name

Under the path of the shared directory, choose to set the shared directory location

"/mnt"
d. Check "Browsable" and "Run as anonymous user"
Click "Save and Apply" to save the configuration
HEHR
BFNEATNER, STOREICENRE LNXAE,
E=10 BE- @ B @=Em AFA 0 RF R & HER HFIW  VFSHKR  Apple Time-
b1 R Root P Eg ¥ b 4 RIS (RS Time- machine %
2.Enter a name f&r the shared folder RF E g 2;‘”“5 4 (GB)
P& )
mmt ||| /mnt || @ ] oTT7 | o777 ‘ ik |
= \ 4.Click "save and apply" to save the configuration

1.Click Add

4) Windows

3.Set shared directory

i
B -
H
-
G

10 starts network discovery and sharing

Note: To access Samba under Windows 10 system, you need to confirm whether

Windows 10 has enabled network discovery and sharing for sharing. If not, set the

following first

a. Enable access to Samba v1/v2

a)
b)
©)
d)

e)

www.orangepi.

Go to the "Control Panel" of Windows 10

Click "Programs" in the left navigation bar of the control panel

Select "Turn Windows features on or off" in Programs and Features

Check "SMB 1.0/CIFS file sharing support" in the pop-up box for enabling
or disabling Windows functions

Click "OK" to configure the application
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P ALIBTHEAE Windows RERES | WfEERE
PIZEH] Internet
BansE e AES _ _
SHSHERENEARE | RECRIEENERDTS R | SERES
* BF = 2
. e [ Windows TsE - o x
ST FEFIEkE Windows Thag ]
B, ESHIE
3 EECAMNE  SEEESEE. EEAAAIRE  SERESE
SR . EFESTEEETR .
| ®m O | Internet Information Services ~
[ | Internet Information Services EIZEE4T Web #0
=0 Microsoft Message Queue (MSMQ) [RE=E
Microsoft Print to PDF — > Ll
1] MultiPoint Connector | SABERETRE , LiFlRRy IsTESs |
[ | RAS EEEEEEET SH(CMAK)
[ | RIP {smr=
SMIB 1.0/CIFS TSt
O  Telnet EFE \
O | TP EFE 0
[ | Windows Identity Foundation 3.5
e3] Windows PowerShell 2.0
| @ [/ | Windows Process Activation Service -

b. Turn on network discovery of Windows 10

a) Go to the "Control Panel" of Windows 10

b) Select "Network and Internet" in Control Panel

¢) Then open "Network and Sharing Center"

d) Click | "Advanced Sharing Settings"

e) Turn on "Enable Network Discovery" and "Enable File and Printer
Sharing"

f) Click "Save Changes" to save the network discovery configuration for
Windows 10
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5) After the setting is completed, enter \\OpenWrt in the address bar of the resource
manager to access the shared directory, the user name is root, and the password is the

password set by the development board host

N = | mmt

&« v ‘_:N’ﬁ»OpenWr‘t:mmt
& Criabrivs System Volume Information 2020/9/7 18:26 i ==
wiringOP 2 o=
£ WPSRE audic.wav 2 WAV 32 1,936 KB
o s [] openwrt-sunxi-cortexa7-sunBi-h2-plu.. 20 MDSSUM =4 1 KB
= u orangepi.tet 20 IASTE 1KB
B [ ] usbcamera.apk 2 APK 3ri4 20451 KB
= 8k
4+ =
) B
H =m
e EHEEES (C)
= temp (\\wboxsr) |
- T
od =EEE
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3. 19. Zerotier Instructions for Use

The OpenWRT system has pre-installed the zerotier client. After creating a virtual
local area network on the zerotier official website, the client can directly join it through

the Network ID. The specific operations are as follows

1) Log in to zerotier's official website , click
Network->Create A Network after registration and login to create a virtual local area

network

?TT : L: F H T E F' Download Knowledge Base  Account Networks System APl Community Logout

Create a Network to Get Started

6 ZEROINER Download  Knowledge Base  Account  Networks  System APl  Community  Logout
Your Networks SEAREH
Networks: 1 = :
NETWORK ID NAME T DESCRIPTION SUBNET NODES

Authorized Members: 0 / 50
Online Members: 0

8286ac0e47d53bb5 | happy_metcalfe 172.27.0.0/16 00

2) Click to enter the network console page, you can set the privacy option to public, so
that the added network nodes do not need to be verified

Bas|cs Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

Description
Access Control
PRIVATE PUBLIC @
Nodes must be authorized to Any node can become a member.
become members Members cannot be de-
authorized or deleted.
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3) The following automatically assigns the address. Here you can choose the network
segment yourself, here is 172.27.* *

IPv4 Auto-Assign

Auto-Assign from Range

10.147.17* 10.147.18* 10.147.19* 10.147.20*
10.144** 10.241** 10.242** 10.243**

10.244** 172.22** f 7717 e 172.24**

172252 172.26* 172215 172.28; >

TT2.290" LT2:301% 192.168.191" 192.168.192*

192.168.193* 192.168.194" 192.168.195”" 192.168.196"

4) Enter the following command in the OpenWRT terminal to join the virtual local area
network created above, where 8286ac0e47d53bb5 is the Network ID of the virtual
local area network created above

root@OpenWrt:/# zerotier-one -d #Start the zerotier client
root@OpenWrt:/# zerotier-cli join 8286ac0e47d53bb5 #Join the network

5) Enter ifconfig in the terminal, you can see that there is already a new ztks54inm2
device, the IP address is 172.27.214.213

root@OpenWrt:/# ifconfig

ztks54inm?2 Link encap:Ethernet HWaddr F6:4E:DE:BF:D8:52

inet addr:172.27.214.213 Bcast:172.27.255.255 Mask:255.255.0.0

inet6 addr: fe80::e82f:d0ff:fe5a:867e/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:2800 Metric:1

RX packets:18 errors:0 dropped:0 overruns:0 frame:0

TX packets:48 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
RX bytes:1720 (1.6 KiB) TX byte81 (8.2 KiB)

6) Install the zerotier client on another device (here, Ubuntul8.04 is used as an
example), and execute the following command to install it. After the installation is

complete, you need to restart the computer

test@ubuntu:~$ curl -s https://install.zerotier.com | sudo bash
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7) After restarting, join the virtual local area network according to the Network ID, and
you can also see that the ip address assigned by zerotier has been obtained. At this time,
the Ubuntu PC and OrangePi R1 Plus LTS are in the same local area network, and they
can communicate freely.

test@ubuntu:~$ sudo zerotier-cli join 8286ac0e47d53bb5

test@ubuntu:~$ ifconfig

ztks54inm?2: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 2800

inet 172.27.47.214 netmask 255.255.0.0 broadcast 172.27.255.255

inet6 fe80::5cel:851f:fe2b:6918 prefixlen 64 scopeid 0x20<link>

ether £6:1d:87:68:12:cf txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame O

TX packets 46  bytes 10006 (10.0 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

8) Test whether the two terminals can communicate
root@OpenWrt:/# ping 172.27.47.214 -1 ztks54inm2
PING 172.27.47.214 (172.27.47.214): 56 data bytes

64 bytes from 172.27.47.214: seq=0 ttI=64 time=1.209 ms
64 bytes from 172.27.47.214: seq=1 ttI=64 time=1.136 ms
64 bytes from 172.27.47.214: seq=2 ttI=64 time=1.203 ms
64 bytes from 172.27.47.214: seq=3 ttI=64 time=1.235 ms
~C

--- 172.27.47.214 ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 1.136/1.195/1.235 ms

9) =zerotier other common commands

root@OpenWrt:/# zerotier-one -d #Start the zerotier client
root@OpenWrt:/# zerotier-cli status #Get address and service status
root@OpenWrt:/# zerotier-cli join # Network ID #Join the network
root@OpenWrt:/# zerotier-cli leave # Network ID  #leave the network
root@OpenWrt:/# zerotier-cli listnetworks #list networks
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3. 20. View OpenWRT system version information

root@OpenWrt:~# cat /etc/os-release

INAME="OpenWrt"

VERSION="21.02.1"

ID="openwrt"

ID LIKE="lede openwrt"

PRETTY NAME="OpenWrt 21.02.1"

VERSION ID="21.02.1"

HOME URL="https://openwrt.org/"
BUG_URL="https://bugs.openwrt.org/"

SUPPORT URL="https://forum.openwrt.org/"

BUILD ID="r16325-88151b8303"
OPENWRT_BOARD="rockchip/armv8"
OPENWRT_ARCH="aarch64_generic"

OPENWRT TAINTS="no-all"

OPENWRT DEVICE MANUFACTURER="OpenWrt"
OPENWRT DEVICE MANUFACTURER URL="https://openwrt.org/"
OPENWRT DEVICE PRODUCT="Generic"
OPENWRT DEVICE REVISION="v0"

OPENWRT RELEASE="OpenWrt 21.02.1 r16325-88151b8303"

3. 21. Use of Pwm fan

1) The description of the tested fan model is shown in the figure below
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2) When connecting the fan, pay attention to the position of 5V and GND of the R1 Plus
LTS fan interface, do not connect it in reverse

@ R1PLUSLTS v1.2

L TX o
3) When the OpenWrt system starts, it will call the pwm-fan.sh script to control the fan

speed. When the CPU temperature is higher than 52 degrees Celsius, the fan will start to

work
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4. Instructions for use of Linux system

4.1. Supported linux distribution types and kernel versions

release type

kernel version

Server Edition

desktop version

Ubuntu 18.04 Linux5.10 support not support
Ubuntu 20.04 Linux5.10 support not support
Debian 10 Linux5.10 support not support

4.2. Linux5.10 Kernel driver adaptation

Function state
USB2.0 OK

TF card boot OK
Gigabit Ethernet OK
USB to Gigabit LAN OK
USB camera OK
LED OK
13pin GPIO OK
12C OK

SPI Nor Flash OK
UART OK
reset button OK

4.3. Linux system default login account and password

account password

root orangepi

orangepi orangepi
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4.4. Start the rootfs in the auto-expanding TF card for the first
time

1) When the TF card starts the Linux system for the first time, it will call the
orangepi-resize-filesystem script through the systemd service
orangepi-resize-filesystem.service to automatically expand the rootfs, so there is no need

to manually expand the capacity.

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

automatic expansion is running correctly.

root@orangepirlplus-lts:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 430M 0 430M 0% /dev
tmpfs 100M 56M 95M 6% /run
/dev/mmcblkOpl 155G 915M  14G 7%/

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

3) It should be noted that the Linux system has only one partition in ext4 format, and a
separate BOOT partition is not used to store files such as kernel images, so there is no

problem of BOOT partition expansion.

4) In addition, if you do not need to automatically expand rootfs, you can use the
following method to prohibit
a. First burn the linux image to the TF card, after burning the image to the TF,
remember not to start the linux system
b. Then insert the TF card into the Ubuntu PC (Windows does not work), the
Ubuntu PC will generally automatically mount the partition of the TF card, if the
automatic mounting is normal, use the Is command to see the following output,
the partition name of the TF card and the following command The names shown
are not necessarily the same, please modify according to the actual situation
test@test:~$ Is /media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db/

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

sbin selinux srv sys tmp usr var

c. Then switch the current user to the root user in the Ubuntu PC
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test@test:~$ sudo -i
[sudo] password for test:
root(@test:~#

d. Then enter the root directory of the Linux system in the TF card and create a

new file named .no_rootfs_resize

root@test:~# c¢d /media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db
root(@test:/media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db# cd root
root(@test:/media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db/root#
touch .no_rootfs_resize
root(@test:/media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db/root# Is .no_rootfs*
.no_rootfs resize

e. Then you can uninstall the TF card, then pull out the TF card and insert it into

the development board to start. When the Linux system starts, when it detects

that there is a .no_rootfs_resize file in the /root directory, the rootfs will no
longer be automatically expanded.
f.  After prohibiting the automatic expansion of rootfs, you can see that the

available capacity of the TF card is only about 168M

root@orangepirlplus-lts:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 417M 0 417M 0% /dev

tmpfs O8M 29M 96M 3% /run
/dev/mmcblkOpl 1.3G 1.1G 168M 87% /

tmpfs 490M 0 490M 0% /dev/shm
tmpfs 5.0M 0 50M 0% /run/lock
tmpfs 490M 0 490M 0% /sys/fs/cgroup
tmpfs 490M 4.0K 490M 1% /tmp
/dev/zram0 49M 13M  44M 3% /var/log
tmpfs 9&M 0 98M 0% /run/user/0

4.5. How to modify the linux log level (loglevel)

1) The loglevel of the linux system is set to 1 by default. When using the serial port to

view the startup information, the kernel output log is as follows, basically all shielded

Starting kernel ...
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Uncompressing Linux... done, booting the kernel.

Orange Pi2.1.4 Focal ttySO

orangepi login:

2) When there is a problem with the Linux system startup, you can use the following
method to modify the value of loglevel, so as to print more log information to the serial
port display, which is convenient for debugging. If the Linux system fails to start and
cannot enter the system, you can insert the TF card into the Ubuntu PC through the card
reader, and then directly modify the Linux system configuration in the TF card after
mounting the TF card in the Ubuntu PC. Insert the TF card into the development board to
start

root@orangepir1plus-lts:~# sed -i ""s/verbosity=1/verbosity=7/" /boot/orangepiEnv.txt

root@orangepir1plus-lts:~# sed -i "s/console=both/console=serial/"

boot/orangepiEnv.txt

3) The above commands actually set the variables in /boot/orangepiEnv.txt After setting,

you can open /boot/orangepiEnv.txt to check.

root@orangepir1plus-lts:~# cat /boot/orangepiEnv.txt
verbosity=7

console=serial

4) Then restart the development board, the output information of the kernel will be

printed to the serial port output

4.6. Ethernet port test

4.6.1. Lan port test
1) First, insert the network cable into the usb-to-Ethernet interface of the development

board, and ensure that the network is unblocked
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Lan Port———»

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

3) The command to view the IP address is as follows

root(@orangepirlplus-lts:~# ifconfig lan0

lan0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.96 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::be68:b891f:def0:5261 prefixlen 64 scopeid 0x20<link>
ether c0:74:2b:ff:b3:46 txqueuelen 1000 (Ethernet)
RX packets 5737 bytes 329470 (329.4 KB)
RX errors 0 dropped O overruns 0 frame O
TX packets 57 bytes 5500 (5.5 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

4) The command to test network connectivity is as follows

root(@orangepirlplus-lts:~# ping www.baidu.com -I lan0

PING www.a.shifen.com (180.101.49.42) from 192.168.1.96 lan0: 56(84) bytes of data.
64 bytes from 180.101.49.42 (180.101.49.42): icmp_seq=1 ttl=53 time=27.2 ms

64 bytes from 180.101.49.42 (180.101.49.42): icmp_seq=2 tt]=53 time=26.0 ms

64 bytes from 180.101.49.42 (180.101.49.42): icmp_seq=3 tt]=53 time=25.8 ms

64 bytes from 180.101.49.42 (180.101.49.42): icmp_seq=4 tt]=53 time=26.7 ms

~C

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

4 packets transmitted, 4 received, 0% packet loss, time 3003ms

rtt min/avg/max/mdev = 25.839/26.478/27.254/0.583 ms
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4.6.2. Wan port test
1) First, insert the network cable into the onboard Ethernet interface of the development

board, and make sure that the network is unblocked

Wan Port———=

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

3) The command to view the IP address is as follows

root@orangepir I plus-Its:~# ifconfig ethO

eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.62 netmask 255.255.255.0  broadcast 192.168.1.255
inet6 fe80::9db4:d13e:5e66:ee6a prefixlen 64 scopeid 0x20<link>
ether 66:2e:7d:b9:£7:74  txqueuelen 1000 (Ethernet)
RX packets 2055 bytes 150800 (150.8 KB)
RX errors 0 dropped 0 overruns 0 frame 0
TX packets 145 bytes 13816 (13.8 KB)

TX errors 0 dropped 0 overruns 0 carrier 0  collisions 0

device interrupt 29

4) The command to test network connectivity is as follows

root@orangepirlplus-lts:~# ping www.baidu.com -I eth0

PING www.a.shifen.com (14.215.177.39) from 192.168.1.62 ethO: 56(84) bytes of data.
64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=2 ttl=56 time=6.51 ms

64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=3 ttl=56 time=6.45 ms

64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=4 ttl=56 time=6.44 ms

64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=5 ttl=56 time=6.59 ms

~NC

--- www.a.shifen.com ping statistics ---
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13 packets transmitted, 12 received, 7% packet loss, time 12032ms
rtt min/avg/max/mdev = 6.252/6.596/7.067/0.226 ms

4.7. SSH remote login development board

By default, Linux systems enable ssh remote login and allow root users to log in to
the system. Before ssh login, you need to ensure that the Ethernet is connected, and then
use the ifconfig command or obtain the IP address of the development board by viewing
the router

4.7.1.  SSH remote login development board under Ubuntu
1) Obtain the IP address of the development board

2) Then you can log in to the Linux system remotely through the ssh command
test@test:~$ ssh root@192.168.1.62 (It needs to be replaced with the IP address of]
the development board)

root@192.168.1.62's password: ( Enter the password here, the default password i

orangepi)

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

test@ubuntu:~5 ssh root@192.168.1.62
root@l922.168.1.62"'s password:

|_|ﬂ__._ i
Bionic with

System load: .08 .05 0.65 Up time:
Memory usage: 10 % of 979MB IP:

17% of 7.1G

Last login: Wed Dec 16 ©8:39:32 2020 from 192.168.1.117

4) If the following error is prompted during ssh login
test@test:~$ ssh root@192.168.1.62
Connection reset by 192.168.1.62 port 22
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5) You can enter the following command on the development board and try again to see

if it can be connected

root@orangepir1plus-lts:~# rm /etc/ssh/ssh_host_*

root@orangepirlplus-lts:~# dpkg-reconfigure openssh-server

4.7. 2. SSH remote login development board under Windows
1) First get 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 Remote host

d

Then enter the username root or orangepi of the linux system in Specify

username

e. Finally click OK
B MobaXterm (=& =] l
Terminal Sessions View Xserver Tools Games Settings Macros Help
)% % =% & ® B v 2 & F 0 X ©
Session | Servers  Tools  Games  Sessions  View Spit  MultiExec Tumneling Packages Settngs  Help Xserver  Exit
Q#&ick connect... @& &= &
¢ | v sesoions . ; 2.Select serial port SSH 0
Fat g Sess;onseg-,@s =
£1.Choose Session
8
2 ® - = g .
= HE B ¥ &8 @ @ »f @ m @ x =
— SSH || Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File Shell Browser Mosh Aws 53 WSL
%
=
! ‘ Basic SSH settings |
¢ ‘ ' B
L |Remmehost*192.166.1.67 | [¥] Specify username  root] lC_Jl Port 22 %
7

Terminal settings

"% Network settings | &kmark settings ‘

‘ Advafed SSH settings

3.Enter the IP address of the

PR 4 Enter the username of the Linux system,"root

Secure Shell (S5H) session

5.Finally click OK

[ @ ok ] [OCEHCE\]

UNREGISTERED VERSION - Please support Mobaiiterm by subscribing to the professional edition here: https: /jmobaterm. mobatek.net

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

and orangepi users are orangepi
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B 192.168.1.36 (root)

Terminal Sessions View X server Tools Games Settings Macros Help

M % % = A B = Y B & F @

Sesgion  Servers Tools Games  Sessionsz View Split MultiExec Tunnelng Packages Settings Help
onnec
& [0 User sessions ( s password: [l
192, 168.1.36 {root)

@

1=

2

]

o

L]

s Settings Macros Help
EX i &
2 v = * @ X o
Splt  MutExec Tumnelng Packages Setings  Hep Xserver Exit

? MobaXterm 28.5 ?
(SSH client, X-server and networking tools)

B SSH session to
? SSH compress
? SSH-browser
? X1l1-forwarding I ed by server)
( ? DISPLAY 1

B For more info, ctrl+click on help or visit our website

St ‘ X Macros | & Tools

/|
] I

Welcome to Orange Pi Bionic with Linux 5.8.18-rockchipé

Up time: 28 mi Local users: 2
P 9 2 192.168.1.96

a): orangepi-config ]

Last login: Wed Dec 16 @8:4@:22 2020 from 19 137

@l root@orangepirlplus :~# I
[] Follow terminal folder

4.8. On-board LED light test description

1) There are three LED lights on the development board, two yellow lights and one red
light. The default display of the LED lights when the system starts is as follows

Power status light (red | The system starts, the red light flashes

light)
Wan port status light | When the network cable is connected to the Wan port, the
(yellow light) yellow light is always on. When the network cable is

unplugged from the Wan port, the yellow light is off.

Lan port status light | When the LAN port is connected to the network cable, the
(yellow light) yellow light is always on. When the network cable is
unplugged from the Lan port, the yellow light is off.
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2) The method of setting the red light on and off and flashing is as follows
a. First enter the setting directory of the red light

root@orangepir1plus-lts:~# cd /sys/class/leds/status_led

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

root(@orangepirlplus-lts:/sys/class/leds/status_led# echo 0 > brightness

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

root(@orangepirlplus-lts:/sys/class/leds/status_led# echo 1 > brightness

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

root(@orangepirlplus-Its:/sys/class/leds/status_led# echo none > trigger

4.9. USB interface test

4.9.1.  Connect USB storage device test
1) First insert the U disk into the USB port of the Orange Pi development board

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

U disk is successfully recognized

root(@orangepirlplus-lts:~# 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
root@orangepir1plus-lts:~# mount /dev/sdal /mnt/

root@orangepir1plus-lts:~# Is /mnt/
test.txt

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

root@orangepirlplus-lts:~# df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt
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4. 10. USB wireless network card test

The available USB wireless network cards tested by the linux5.10 system are as follows.
For other types of USB wireless network cards, please test them yourself. If they cannot

be used, you need to transplant the corresponding USB wireless network card driver.

serial number model
1 RTL&723BU
2 RTL&821CU

4.10.1. RTL8723BU test
1) First insert the RTL8723BU wireless network card module into the USB interface of

the development board

2) Then the linux system will automatically load the RTL8723BU related kernel modules,

you can see the following output through the Ismod command

root@orangepirlplus-Its:~# Ismod | grep "rtl8"
rtI8xxxu 126976 0
mac80211 925696 1 rtI8xxxu

3) You can see the loading information of the RTL8723BU module through the dmesg

command

root@orangepirlplus-lts:~# dmesg | tail

3128.895618] usb 3-1: 1d8: ff ff ff ff {f ff ff ff

3128.895633] usb 3-1: 1e0: ff ff ff ff ff ff {f {f

3128.895648] usb 3-1: 1e8: ff ff ff ff ff ff {f {f

3128.895663] usb 3-1: 110: f ff ff ff ff {f ff ff

3128.895679] usb 3-1: 118: f ff ff ff ff {f ff ff

3128.895703] usb 3-1: RTL8723BU rev E (SMIC) ITIR, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 3128.895720] usb 3-1: RTL8723BU MAC: 00:13:ef:f4:58:ac

[ 3128.895737] usb 3-1: rtl8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin
[ 3128.896110] usb 3-1: Firmware revision 35.0 (signature 0x5301)

[ 3132.191050] rtI8xxxu 3-1:1.2 wix0013eff458ae: renamed from wlan0

—  — — —

4) Then you can see the device node of RTL8723BU WIFI through the ifconfig

command. For the connection and test method of WIFI, please refer to the WIFI
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connection test section

root@orangepirlplus-lts:~# ifconfig wix0013eff458ae
wix0013eff458ae: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

5) Then you can see a Bluetooth device through the hciconfig command. The node
whose Bus type is USB is the Bluetooth node of RTL8723BU. For the Bluetooth test

method, please refer to the Bluetooth test section

root(@orangepirlplus-Its:~# hciconfig
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE ACL MTU: 1021:8 SCO MTU: 255:16
UP RUNNING
RX bytes:1631 acl:0 sco:0 events: 144 errors:0
TX bytes:26662 acl:0 sco:0 commands: 144 errors:0
4.10.2. RTL8821CU test
1) First insert the RTL8821CU wireless network card module into the USB interface of

the development board

2) Then the linux system will automatically load the RTL8821CU-related kernel

modules, and you can see the following output through the Ismod command

root@orangepirlplus-lts:~# Ismod | grep "8821"
8821cu 2043904 0
cfg80211 897024 3 8821cu,mac80211,rtl8xxx

3) You can see the loading information of the RTL8821CU module through the dmesg

command

root@orangepirlplus-lts:~# dmesg | tail

[ 3987.552017] usb 2-1: Product: 802.11ac NIC

[ 3987.552032] usb 2-1: Manufacturer: Realtek

[ 3987.552046] usb 2-1: SerialNumber: 123456

[ 3987.560377] Bluetooth: hciO: RTL: examining hci_ver=08 hci_rev=000c Imp_ver=08
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Imp_subver=8821

3987.561349] Bluetooth: hci0: RTL: rom_version status=0 version=1
3987.561370] Bluetooth: hci0O: RTL: loading rtl_bt/rtl8821¢c_fw.bin
3987.561818] Bluetooth: hci0O: RTL: loading rtl_bt/rtl8821c_config.bin
3987.562148] Bluetooth: hci0: RTL: cfg_sz 10, total sz 21678
3987.974248] Bluetooth: hciO: RTL: fw version 0x826ca99¢
3987.998204] rtl18821cu 2-1:1.2 wixd0cObf8742cd: renamed from wlan0

—  — — —

4) Then you can see the device node of RTL8821CU WIFI through the ifconfig
command. For the connection and test method of WIFI, please refer to the section on
WIFI connection test
root@orangepirlplus-lts:~# ifconfig wixd0cObf8742cd
wixd0cObf8742cd: flags=4099<UP,BROADCASTMULTICAST> mtu 1500

ether d0:c0:bf:87:42:cd txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped O overruns 0 frame O

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

5) Then you can see the Bluetooth device node through the hciconfig command. The
node whose Bus type is USB is the Bluetooth node of the RTL8821CU. For the Bluetooth

test method, please refer to the Bluetooth test section

root(@orangepirlplus-lts:~# hciconfig
hci0:  Type: Primary Bus: USB
BD Address: D0:C0:BF:87:42:CE  ACL MTU: 1021:8 SCO MTU: 255:12
UP RUNNING
RX bytes:1350 acl:0 sco:0 events: 138 errors:0
TX bytes:24230 acl:0 sco:0 commands: 138 errors:0

4.11. USB wireless network card WIFI connection test

4.11.1. Test method of Linux system
1) First log in to the linux system using the serial port terminal (please use MobaXterm

for serial port software, the graphical interface cannot be displayed using minicom)
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2) Then enter nmtui in the command line to open the wifi connection interface

root@orangepi:~# nmtui

3) Enter nmtui to open the interface as shown below

ER

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots
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Wired <Deactivate>

* Wired connection 1

Wi-Fi

orangepi_5G **#*
] ok E

rangepi L
KK E K

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

cursor to Activate and press Enter

e Tab key to move the cursor here and press Enter

Wired I<Activate4

* Wired connection 1

Wi-Fi

1. Choaose thefgMiFi you want to cq

ok
EETY
o
*k
e
e

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

password in Pssword and press Enter to start connecting to WIFI
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Wired T
* Wired connection 1 #
i

<Activate>
Wi-Fi ]
Authentication required by wireless network I——-—-—-

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

[Password I

<Cancel> <0K>
2. Press Enter

ETWIFI

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

Wired

* Wired connection 1

Wi-Fi
+ R EET

*ok K

It will be displjfEd
Wifi connectigp,js ceij

*kKE
*ok K
S
KoKk
ok
*k
*ok

9) You can view the IP address of the wifi through the ifconfig command
root@orangepir 1 plus-lts:~# ifconfig wixd0cObf8742cd

wixd0cObf8742cd: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtul
1500

inet 192.168.1.198 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::db3a:3ea6:b98d:3fc9 prefixlen 64 scopeid 0x20<link>
ether d0:c0:bf:87:42:cd txqueuelen 1000 (Ethernet)

RX packets 528 bytes 91350 (91.3 KB)

RX errors 0 dropped 0 overruns 0 frame O
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TX packets 26  bytes 3802 (3.8 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

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

root@orangepirlplus-lts:~# ping www.baidu.com -I wixd0cObf8742cd

PING www.a.shifen.com (14.215.177.39) from 192.168.1.198 wlxd0cObf8742cd: 56(84)
bytes of data.

64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=1 ttlI=56 time=7.39 ms
64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=2 ttl=56 time=7.72 ms
64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=3 ttlI=56 time=8.79 ms
64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=4 tt]I=56 time=10.2 ms
64 bytes from 14.215.177.39 (14.215.177.39): icmp_seq=>5 ttl=56 time=8.83 ms
~C

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

S packets transmitted, 5 received, 0% packet loss, time 4005ms

rtt min/avg/max/mdev = 7.391/8.607/10.296/1.021 ms

4. 12. Bluetooth test of USB wireless network card

4.12.1. Test method of Linux system

1) The bluez tool is required to use the bluetooth connection. Use the following

command to install the bluez tool

root(@orangepirlplus-lts:~# apt update

root@orangepirlplus-Its:~# apt install bluez

2) First, check the Bluetooth device information through hciconfig -a. The following

information appears indicating that the Bluetooth initialization is normal.

root(@orangepirlplus-lts:~# hciconfig -a
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE  ACL MTU: 1021:8 SCO MTU: 255:16
UP RUNNING PSCAN
RX bytes: 15875 acl:28 sco:0 events:367 errors:0
TX bytes:28282 acl:28 sco:0 commands:232 errors:0
Features: Oxff Oxff Oxff Oxfa Oxdb 0xfd 0x7b 0x87
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Packet type: DM1 DM3 DM5 DH1 DH3 DHS HV1 HV2 HV3
Link policy: RSWITCH HOLD SNIFF PARK

Link mode: SLAVE ACCEPT

Name: 'orangepir 1 plus-Its'

Class: 0x000000

Service Classes: Unspecified

Device Class: Miscellaneous,

HCI Version: 4.0 (0x6) Revision: Oxledc

LMP Version: 4.0 (0x6) Subversion: 0xc3ff

Manufacturer: Realtek Semiconductor Corporation (93)

3) Use bluetoothctl to turn on bluetooth to scan for surrounding devices

root(@orangepirlplus-lts:~# bluetoothctl

[NEW] Controller 00:13:EF:F4:58:AE orangepirlplus-Its [default]
Agent registered

[bluetooth]# power on

Changing power on succeeded

[bluetooth]# discoverable on

Changing discoverable on succeeded

[CHG] Controller 00:13:EF:F4:58:AE Discoverable: yes
[bluetooth]# pairable on

Changing pairable on succeeded

[bluetooth]# scan on

[NEW] Device 6A:31:DF:62:08:78 6A-31-DF-62-08-78

[NEW] Device 56:73:C1:98:C6:63 56-73-C1-98-C6-63
[NEW] Device 9C:2E:A1:42:71:11 Xiaomi phone
[NEW] Device 44:F2:1B:B8:76:7B Roy

4) After scanning the device you want to pair, you can pair it. The pairing needs to use
the MAC address of the device

[bluetooth]# pair 44:F2:1B:B8:76:7B

Attempting to pair with 44:F2:1B:B8:76:7B

[CHG] Device 44:F2:1B:B8:76:7B  Connected: yes

Request confirmation

[Roy]Im[agent] Confirm passkey 996955 (yes/no): yes
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[CHG] Device DC:72:9B:4C:F4:CF Paired: yes
Pairing successful

[bluetooth]# paired-devices

Device 44:F2:1B:B8:76:7B Roy

4.13. USB camera test

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

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

following modules

root@orangepirlplus-Its:~# Ismod | grep "uve"

uvcvideo 110592 0

videobuf2_vmalloc 20480 1 uvcevideo

videobuf2 v412 36864 1 uvcvideo

videobuf2_common 65536 2 videobuf2_v412,uvcvideo

videodev 311296 3 videobuf2 v4l2,uvcvideo,videobuf2 common
mc 65536 4

videodev,videobuf2 v412,uvcvideo,videobuf2 common

3) Through the v412-ctl (note that the 1 in v412 is a lowercase letter 1, not the number
1) command, you can see that the device node information of the USB camera is
/dev/videoO

root(@orangepirlplus-lts:~# apt update

root@orangepirlplus-lts:~# apt install v4l-utils
root@orangepirlplus-lts:~# v412-ctl  --list-devices
IUSB 2.0 Camera: HD USB Camera (usb-ff5d0000.usb-1):
/dev/video0
/dev/videol

4) Use fswebcam to test the USB camera

a. Install fswebcam

root(@orangepirlplus-lts:~# apt update

root(@orangepirlplus-lts:~# apt-get install fswebcam

b. After installing fswebcam, you can use the following command to take pictures

www.orangepi.org 125 www.xunlong.tv


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

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

a) -d option is used to specify the device node of the USB camera
b) --no-banner is used to remove the watermark of the photo

c) -roption is used to specify the resolution of the photo

d) -S option is set to skip previous frames

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

root@orangepirlplus-lts:~# fswebcam -d /dev/video0 --no-banner -r 1280x720 -S

S ./image.jpg

c. In the server version of the Linux system, after taking the photo, you can use the

scp command to transfer the captured image to the Ubuntu PC for image viewing
root@orangepirlplus-lts:~# scp image.jpg test@192.168.1.55:/home/test (Modify the
IP address and path according to the actual situation)

5) Use motion to test the USB camera

a. Install the camera test software motion

root(@orangepirlplus-lts:~# apt update

root(@orangepirlplus-lts:~# apt install motion

b. b. Modify the configuration of /etc/default/motion and change

start motion daemon=no to start motion daemon=yes

root@orangepir1plus-lts:~# sed -i \
"s/start_motion_daemon=no/start_motion_daemon=yes/" \

etc/default/motion (this is a command)

c. Modify the configuration of /etc/motion/motion.conf

root@orangepir 1 plus-lts:~# sed -i "s/stream_localhost on/stream_localhost off/" \

etc/motion/motion.conf (this is a command)

d. Then restart the motion service

root@orangepir 1 plus-lts:~# /etc/init.d/motion restart

[ ok ] Restarting motion (via systemctl): motion.service.

e. Before using motion, please make sure that the Orange Pi development board
can connect to the network normally, and then obtain the IP address of the
development board through the ifconfig command

f.  Then enter [development board IP address: 8081] in the Ubuntu PC or
Windows PC or Firefox browser on the same local area network as the
development board to see the video output by the

camera.
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m o e® o

© | & 192.168.1.105 - @
Enter the IP address of the development board + 8081 port number here

¥

4. 14. Temperature sensor

1) RK3328 has a total of 1 temperature sensor, the command to check the temperature is

as follows

root@orangepir1plus-lts:~# cat /sys/class/thermal/thermal_zone0/type
soc-thermal

root@orangepir1plus-lts:~# cat /sys/class/thermal/thermal_zone0/temp
61664

4.15. How to install Docker

1) This method is not applicable on debian10 system

2) Uninstall the old version of docker that may exist first

root@orangepir1plus-lts:~# apt remove docker docker-engine docker-ce docker.io

3) Then install the following packages

root@orangepirlplus-lts:~# apt update

root(@orangepirlplus-lts:~# apt install -y apt-transport-https ca-certificates curl

software-properties-common (this is a command)

4) Add the key of Alibaba Cloud docker
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root(@orangepirlplus-lts:~# curl -fsSL|
http://mirrors.aliyun.com/docker-ce/linux/ubuntu/gpg

| sudo apt-key add - (this is a command)

5) Add the corresponding docker source to the system source of ubuntu

root@orangepirlplus-lts:~# add-apt-repository ""deb [arch=armé64]
https://mirrors.aliyun.com/docker-ce/linux/ubuntu $(Isb_release -cs) stable" (this

is a command)

6) Install the latest version of docker-ce

root(@orangepirlplus-lts:~# apt update

root@orangepirlplus-lts:~# apt install docker-ce

7) Verify the status of docker

root(@orangepirlplus-lts:~# systemctl status docker

e docker.service - Docker Application Container Engine
Loaded: loaded (/lib/systemd/system/docker.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2020-08-24 10:29:22 UTC; 26min ago
Docs: https://docs.docker.com
Main PID: 3145 (dockerd)
Tasks: 15
CGroup: /system.slice/docker.service
L3145 /usr/bin/dockerd -H fd://

--containerd=/run/containerd/containerd.sock

8) Test docker

root@orangepirlplus-lts:~# docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3adc147a449¢ef11e0941a1fd0bf4a8e6c9408b2600777¢S

Status: Downloaded newer image for hello-world:latest

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

4.16. 13 Pin Adapter Board Interface Pin Description

1) Please refer to the following figure for the order of the 13 pin interface pins of the
Orange Pi R1 Plus LTS development board

Pin 1 Pin 13
2) The schematic diagram of the 13pin interface of the Orange Pi R1 Plus LTS

development board is shown below

CON12
DIP13-254

vce_Sys DIP13-254

j G
1
GND.||__.%{; )
9,10,12] TWI0-SDA 3 d 3
9.10,12] TW10-5CK $S 49
9] UARTL_TX SS 2 s
9] UART1_RX 2 8 6
EILINEOUTR &5 197
PILINEOUTL 9 5d s
9] TV-0UT d 9
6PI03_co S 109 1o
UART1_CTTS < 114 17
UARTI_RTS é 2d 12
[10] IR-RX 5 d 13

3) The function description of the interface pins of the 13 pin adapter board of the
Orange Pi R1 Plus LTS development board is as follows
a. When the 13pin pin is connected to the adapter board, it can be additionally
provided
a) TV-OUT audio and video output
b) Infrared receiving function
c¢) After connecting the adapter board, the 3, 4, 5, 6, 10, 11 and 12 pins of the
13pin interface cannot be used.
d) In addition, it should be noted that the MIC and 2*USB on the 13pin
adapter board cannot be used on the Orange Pi R1 Plus LTS
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b. When the 13 pin interface of the Orange Pi R1 Plus LTS development board is not
connected to the adapter board, pins 3, 4, 5, 6, 10, 11, 12 and 13 can be used as ordinary
GPIO

pin Function GPIO GPIO serial
number

1 VCC_SYS
2 GND
3 TWIO-SDA | GPIO2_D1 89
4 TWIO-SCK | GP102_D0 88
5 UART1_TX | GPIO3_A4 100
6 UART1_RX | GPIO3_A6 102
7 LINEOUTR
8 LINEOUTL
9 TV-OUT
10 GPIO3_C0 | GPIO3_Co0 112
11 | UATR1_CTS | GPIO3_A7 103
12 | UART1_RTS | GPIO3_AS 101
13 IR-RX GPI1O2_A2 66

4. 17. How to install wiringOP

1) Download the code of wiringOP

root@orangepirlplus-lts:~# apt update
root@orangepir 1 plus-lts:~# apt install git

root@orangepirlplus-lts:~# git clone https://github.com/orangepi-xunlong/wiringOP

2) Compile wiringOP

root(@orangepirlplus-lts:~# cd wiringOP
root(@orangepirlplus-Its:~/wiringOP# ./build clean
root(@orangepirlplus-Its:~/wiringOP# ./build

3) The output of the test gpio readall command is as follows, in which the physical pins 1
to 13 are in one-to-one correspondence with the 13 Pin pins on the development board,

and pins 7, 8, 9, and 14 cannot be used on WiringOP. Use please ignore
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4. 18. 13pin interface GPIO, 12C, UART test

wiringOP has been adapted to the Orange Pi R1 Plus LTS development board. Using
wiringOP can test the functions of GPIO, 12C and UART
4.18.1. 13pin GPIO port test
1) The following is an example of how to set the high and low levels of the GPIO port by
taking the No. 5 pin—the corresponding GPIO is GPIO3 A4—the corresponding wPi

serial number is 2

-~ th W

W =W

+
|
It
|
|
|
I
|
I
|
It
|
L

R1 Plus

2) First set the GPIO port as output mode, where the third parameter requires the serial

number of the wPi corresponding to the input pin

root@orangepir 1 plus-lts:~/wiringOP# gpio mode 2 out

Use gpio readall to see that the mode of pin 5 has changed to out
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t@oran irlplus—1ts:~# gpi

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
successfully set.

root@orangepir 1 plus-lts:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value of pin 5 (V) has become 0

irlplus-lts:~# gpio readall
F + R1 Plus

[PV
]

i
9
1
3

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

successfully set.

root@orangepir1plus-lts:~/wiringOP# gpio write 2 1

Use gpio readall to see that the value (V) of pin 5 has changed to 1
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5) The setting method of other pins is similar, just modify the serial number of wPi to the
corresponding serial number of the pin.
4.18.2. 13pin I2C test
1) The i2c controller in 13pin is disabled by default in the linux5.10 system in dts. If you
need to use the i2¢, you need to open the i2¢ configuration first. The way to open the i2¢
in the linux5.10 system is as follows:

a. From the schematic diagram of 13pin, the i2c available for the development

board is 12¢c0
CON12

DIP13-254

VCC _SYS DIP13-254
—L_.];C l
GNDJ|L— 24 5
[9,10,12] TWI0-SDA f jc 3
[9°1012] TWI0-SCK S 4d 1
[OTUARTL TX D s
[9] UART1 RX 2 5 6
[9] LINEOUTR 2% 1d 7
OILINEOUTL 2 8d s
[9]TV-OUT 2d
GPI03 co d ¢
UART1 TTS <K 114 1]
UARTL_RTS é 124 12
[10]IR-RX D) d 13

b. Then set overlays=i2c0 in /boot/orangepiEnv.txt to open the i2¢0 configuration

overlays=i2¢c0

c. Then restart the system. When starting, you can see the configuration output of

12C DT overlays in the startup log of u-boot

Applying kernel provided DT overlay rockchip-i2¢0.dtbo
2698 bytes read in 8 ms (329.1 KiB/s)
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Applying kernel provided DT fixup script (rockchip-fixup.scr)

d. After the system is started, if there are more i2c device nodes under /dev, it

means the configuration is correct

root@orangepir1plus-lts:~# Is /dev/i2¢c*
dev/i2¢c-0 /dev/i2c-1

e. The corresponding relationship of different i2¢ device nodes is as follows, where

a) 12c0 in 13pin corresponds to /dev/i2¢c-0

root@orangepirlplus-lts:~# 1s c-adapter/i2c
lrwxrwxrwx 1 root root @ Nov 2 12

Lrwxrwxrwx 1 root root O Nov 25
root@orangepirlplus-lts:~# Ji

2) Then start testing i2c, first install i2c-tools

root(@orangepirlplus-lts:~# apt update

root(@orangepirlplus-Its:~# apt install i2c-tools

3) Then connect an i2¢ device to the i2¢0 pin of the 13pin header

12¢0
sda pin Corresponds to pin 3
Sck pin Corresponds to pin 4
Vcce pin Corresponds to pin 1
Gnd pin Corresponds to pin 2

4) Then use the i2cdetect -y 0 command. If the address of the connected i2c device can
be detected, it means that the i2¢ can be used normally
root@orangepirlplus:~# i12cdetect -y ©
1 2 3 4 5 :

4.18.3. 13pin UART test
1) The uart controller in 13pin is disabled by default in the linux5.10 system in the dts. If
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you need to use the uart, you need to open the uart configuration first. The way to open
the uart in the linux5.10 system is as follows:
a. From the schematic diagram of 13pin, the uart available for the development
board is uartl

CON12
DIP13-254

vcC_SYS DIP13-254

14
1
GND.”-—_%(; 7
[9,10,12] TWI0-SDA d3
[9,10,12] TW10-SCK $S gl
STUARTL TX o5 S
9] UARTL_RXSS °d 5
[SILINEOUTR 5 =7
ILINEOUTL 3 59 8
0] TV-OUT d 9
6PI03_co S 104 7,
UART1_CTS <S 114
UART1_RTS 2 2912
[10]IR-RX D) d 13

b. Then set overlays=uartl in /boot/orangepiEnv.txt to open the configuration of
uartl

overlays=uartl

c. Then restart the system. During startup, you can see the configuration output of
UART-related DT overlays in the startup log of u-boot
Applying kernel provided DT overlay rockchip-uartl.dtbo

2698 bytes read in 8 ms (329.1 KiB/s)
Applying kernel provided DT fixup script (rockchip-fixup.scr)

d. After the system starts, you can see the information of ttyS1 under /sys/class/tty,
and uvartl in 13pin corresponds to /dev/ttyS1

root@rangepirlplus-lts:~# y
KIWX 1 B 5 18: la

1
1
1
1
1
1
1

1
1
1
1
2
1
1

LIWX WX IWX

2) Then start to test the uvart interface, first use the DuPont line to short-circuit the rx
and tx of the uartl interface to be tested

uartl
tx pin Corresponds to pin 5
X pin Corresponds to pin 6
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3) Then modify the serial device node name opened by the serial test program serialTest
in wiringOP to /dev/ttyS1

root@orangepir1plus-lts:~/wiringOP/examples# vim serialTest.c

int main ()
{
int fd ;
int count ;
unsigned int nextTime ;

if ((fd = serialOpen ("/dev/tty51 115206
{

fprintf (stderr, "Unable to open serial device: %s\n", strerror (errno)) ;
return 1 ;

}

4) Recompile the serial test program serialTest in wiringOP

root@orangepir1plus-lts:~/wiringOP/examples# make serialTest
[CC] serialTest.c

[link]

root@orangepir1plus-lts:~/wiringOP/examples#

5) Finally run serialTest, if you can see the following print, it means the serial

communication is normal

root@orangepir1plus-lts:~/wiringOP/examples# ./serial Test
Out: 0: > 0

Out: 1. > 1

Out: 2: > 2

Out: 3: > 3

Out: 4. > 4

Out: 5: > 5

Out: 6: > 6

Out: 7. > 7

Out: 8 > 8*C

4.19. Hardware watchdog test

1) Download the code of wiringOP
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root(@orangepirlplus-lts:~# apt update
root(@orangepirlplus-lts:~# apt -y install git
root@orangepir1plus-lts:~# git clone https://github.com/orangepi-xunlong/wiringOP

2) Compile the watchdog test program

root@orangepir1plus-lts:~# ¢d wiringOP/examples/

root@orangepir 1 plus-Its:~/wiringOP/examples# gce watchdog.c -o watchdog

3) Run the watchdog test program
a. The second parameter 10 represents the counting time of the watchdog. If the
dog is not fed within this time, the system will restart
b. We can feed the dog by pressing any key on the keyboard (except ESC), after
feeding the dog, the program will print a line of keep alive to indicate that the

dog was fed successfully

root@orangepir 1 plus-Its:~/wiringOP/examples# ./watchdog 10
open success

options is 33664,identity is Synopsys DesignWare Watchdog
put_usr return,if 0,success:0

The old reset time is: 30

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

4.20. The method of outputting the kernel print information to the

13pin serial port

The kernel console outputs to ttyS2 by default, which is the 3pin debug serial port on
the development board. We can also set the kernel console output to be redirected to
UART! in the 13pin interface as follows:

1) The linux5.10 system needs to open the configuration of uartl first. For the detailed
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configuration method, see the UART test of 13pin

2) Then modify console=ttyS2 in /boot/boot.cmd to console=ttyS1

root(@orangepirlplus-lts:~# vim /boot/boot.cmd

|| test "$ sole = th"; then setenv consoleargs |"console=
|| test ) = bth”; then setenv consoleargs |'c 1
; then setenv consoleargs "ea 1 ; fi

; then setenv consoleargs

3) Then recompile /boot/boot.cmd to /boot/boot.scr (operate in the linux system of the

development board)

root@orangepirlplus-lts:~# mkimage -C none -A arm -T script -d /boot/boot.cmd /boot/boot.scr
Image Name:

Created: Tue Dec 8 02:35:43 2020

Image Type: ~ ARM Linux Script (uncompressed)

Data Size: 2448 Bytes = 2.39 KiB = 0.00 MiB

Load Address: 00000000

Entry Point: 00000000

Contents:

Image 0: 2440 Bytes = 2.38 KiB = 0.00 MiB

4) Then connect the USB to TTL module to the UART1 pin of the 13pin interface
through the DuPont line
a. The GND of the USB to TTL module is connected to the GND of the 13pin
interface of the development board
b. The RX of the USB to TTL module is connected to the TX of the UART1 of the
development board
c. The TX of the USB to TTL module is connected to the RX of the UARTT1 of the

development board

GND TX RX of development
board UART1

5) Then restart the development board, you can see that the kernel console is output to
ttyS1 by default. Note that the output log of u-boot is still output to ttyS2 at this time, and
will not be output to ttyS1
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Orange Pi 2.1.0 Bionic ttySi1

orangepirliplus login: I

4. 21. Check the serial number of the RK3328 chip

1) The command to view the serial number of the RK3328 chip is as follows, the serial
number of each chip is different, so the serial number can be used to distinguish multiple

development boards

root@orangepir1plus-lts:~# cat /sys/devices/platform/board/info

Hardware : ORANGEPI-R1PLUS

Revision : 0002

Serial : 9b25e2e5a704467¢

Model : OrangePi R1PLUS LTS

Manufacturer : Shenzhen Xunlong Software CO.,Limited

4.22. How to restart the system

1) Restart using the reboot command

root@orangepir 1 plus-lts:~# reboot

2) Use the poweroff command to shut down, if you want to start, you need to re-plug the

power

root@orangepirlplus-lts:~# poweroff

3) You can short press the reset button on the development board to restart the system
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S. Instructions for using OpenWRT SDK

5.1. Download the source code of OpenWRT SDK

5.1.1.  Download OpenWRT from github

1) There are currently two branches of the openwrt code on github. The openwrt-21.02
branch is adapted based on the official stable version of openwrt, and the function tends
to be stable. The master branch is adapted based on the official snapshot version of
openwrt and is the version under development. Please download the corresponding

branch as required

2) Download the openwrt-21.02 branch code

test@test:~$ sudo apt update

test@test:~$ sudo apt install git

test@test:~$

git clone https://github.com/orangepi-xunlong/openwrt.git -b openwrt-21.02

3) Download the master branch code

test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git -b master
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4) After the OpenWRT code is downloaded, the following files and folders will be
included

test@test:~/openwrt$ lIs

BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

5.1.2. Download OpenWRT from Google Drive
1) First download the compressed package of OpenWRT from Google Drive, the

download link of Google Drive is

Link:
https://drive.google.com/drive/folders/1 YsHaZRO0imZRIpuFETdOPDnOQmKat74wzExtr
e
orangepi-build [E 2= Y TE

2020-11-05 12:06  JIEEAYE] : kA

iEE F—4 | £3fa7f% - orangepi-build

u-boot - 2020-11-05 13:54

toolchains - 2021-04-02 11:53

orangepi-build - 2020-12-09 20:37

| OpenWRT = 2021-04-16 14:42

2) There are two files in the OpenWRT folder of Google Drive
a. OpenWRT.tar.gz is the compressed package of openwrt source code
b. OpenWRT.tar.gz.md5sum is the MDS5 checksum file of the compressed
package of the openwrt source code
c. After downloading, please first check whether the MD5 checksum of the
OpenWRT.tar.gz compressed package is correct, which can prevent problems
with the downloaded compressed package. If it is not correct, please download it
again and check whether the checksum is correct. The command is
test@test:~$ mdSsum -¢c OpenWRT.tar.gz.mdSsum
OpenWRT.tar.gz: success
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orangepi-build Bﬁﬁﬁﬁﬁ +

2020-11-0512:06  iTEARIE) : kAT

Hisr4% - orangepi-build - OpenWRT

OpenWRT.tar.gz.md5sum 498 2021-04-16 14:43

OpenWRT.tar.gz 800.4M 2021-04-16 14:43

3) Then you can use the tar -zxf command to decompress OpenWRT.tar.gz

test@test:~$ tar -zxf OpenWRT.tar.gz

test@test:~$ cd openwrt/

test@test:~/openwrt$ lIs

BSDmakefile Config.in feeds include Makefile README.md scripts
target toolchain config dl feeds.conf.default =~ LICENSE package

rules.mk staging dir tools

4) Before compiling the openwrt source code, please synchronize the openwrt and github

servers to ensure that the code is in the latest state

test@test:~/openwrt$ git pull

5.2. Compiling OpenWRT

5.2.1.  Compile OpenWRT source code
1) Install the following dependencies first (the following are required to compile on
Ubuntul8.04 only tested so far, if compiling on other versions of the system, please

install the dependencies according to the error message)

test@test:~/openwrt$ sudo apt update
test@test:~/openwrt$ sudo apt install make libncurses5-dev g++ gce gawk

2) Then execute ./scripts/feeds update -a and ./scripts/feeds install -a to download

dependency packages

test@test:~/openwrt$ ./scripts/feeds update -a

test@test:~/openwrt$ ./scripts/feeds install -a

Note: In this step and the subsequent make compilation, many software packages from

foreign sources will be downloaded. Because of network problems, it is very likely that
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the download will fail and cause compilation errors. Therefore, it is recommended to use
the source package of Google Drive, which already contains the packages that need to be
downloaded. Software package, no need to download, you can go to step 3 directly after
decompression

3) Select the profile that uses the OrangePi R1 Plus LTS

test@test:~/openwrt$ cp configs/OrangePi_R1_Plus_LTS_defconfig .config

test@test:~/openwrt$ make defconfig

4) Start compiling
Execute make V=s to start compiling
test@test:~/openwrt$ make V=s

5) When you need to select a new software package

test@test:~/openwrt$ make menuconfig

6) Save your personal package configuration for next use

test@test:~/openwrt$ ./scripts/diffconfig.sh > ./configs/my_config

7) image generation location

openwrt/bin/targets/rockchip/armv8/

openwrt-rockchip-armv8-xunlong_orangepi-r1-plus-lts-ext4-sysupgrade.img.gz

6. Instructions for using the Linux SDK

The compilation of the Linux SDK is performed on a PC or virtual machine
(VirtualBox or VMware) with Ubuntu 18.04 installed. Please do not use other versions
of Ubuntu or compile the Linux SDK on WSL.

6. 1. Get the source code of linux sdk

6.1.1.  Download orangepi-build from github
1) First download the code of orangepi-build. The code of orangepi-build is modified

based on the armbian build compilation system. At present, the rk3328 series
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development board already supports the current branch

test@test:~$ sudo apt update
test@test:~$ sudo apt install git
test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git

2) The current branch generally uses u-boot and kernel close to the mainline version. The
u-boot and linux kernel currently used by the rk3328 series development board are as

follows

branch u-boot version linux kernel version

current u-boot 2020.10 linux5.10.44

3) Orangepi-build will contain the following files and folders after downloading
a. build.sh: Compile startup script
b. external: Contains configuration files, specific scripts and source code of some
programs needed to compile the image, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build documentation
e. scripts: Generic script for compiling linux images
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

6.1.2.  Download the cross-compilation toolchain

1) When orangepi-build runs for the first time, it will automatically download the
cross-compilation toolchains and put it in the toolchains folder. After running the
build.sh script of orangepi-build, it will check whether the cross-compilation toolchain in
toolchains exists. , if it does not exist, it will restart the download, if it exists, it will be

used directly, and the download will not be repeated
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] Checking for external GCC compilers
] downloading using http(s) network [
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
Verified [ PGP ]
decompressing
gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz: 2
downloading using http(s) network [ gcc-linaro-arm-none-ez
#e30eec 17MiB/33MiB CN:1 DL: ETA:1
Verified [ PGP ]
decompressing
.. 1 gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33.9MiB [9. 66M18/5]
downloading using http(s) network [ gcc-linaro-arm-linux-gnueabih
#041c24 48MiB/48MiB CN:1 DL:
Verified [ PGP ]
decompressing
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 llnux tar.xz: 48.8MiB [13 BMlB/S]
downloading using http(s) network [ g linaro-4.9.4-2017.01 arm-linu

{
[
[
[
[
[
[
[
[
[
[
{
#3dee3e 72MiB/76MiB CN:1 DL: ETA:
[ Verified [ MD5 ]
[ decompressil
[
[
[
[
[
[
[
I
[
[
[
[
{
[

gcc-linaro-4.9.4-2017.01-x86_64_arm-linux- gnueabl tar.xz: 77 0M18 [14 2MiB/s] [=
downloading using http(s) network [ -linaro-7.4.1-2019 arm-linux-gni
#42€728 104MiB/104MiB
Verified [ MD5 ]
decompressing
gcc-linaro-7.4.1-2019.02-x86_64 arm-Llinux- gnueabl tar XZ:
downloading using http(s) network [ gcc-linaro-7.4.1-2019.02-x86 64 aarch6
#2c065e 108MiB/111MiB CN:1 DL:
Verified [ MD5 ]
decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86 64 aarch64- llnux gnu. tar xz: 111MiB [13.4MiB/s] [=:
downloading using http(s) network [ gcc 2-2 12-x86_64-arm-none-linux-gn
#d232ee 256MiB/251MiB CN:1 DL:
Verified [ MD5 ]
decompressing
gcc-arm-9.2-2019.12-x86_64-arm-none-Linux- gnueablhf tar xz: 251MiB [13. 7M1Es/s]
] downloading using http(s) network [ arm-9.2-2019.1 36 64-aarch64-no
#88b441 268MiB/269MiB CN:1 DL:
1 Verified [ MD5 ]
decompressing

2) The image website of the cross-compilation tool chain in China is the open source

software image site of Tsinghua University

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) After the toolchains is downloaded, it will contain multiple versions of the

cross-compilation toolchain

test@test:~/orangepi-build$ Is toolchains/
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

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) The cross-compilation toolchain used to compile the rk3328 linux5.10 kernel source

code is

gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu

5) The cross-compilation toolchain used to compile the rk3328 u-boot 2020.10 source

www.orangepi.org 145 www.xunlong.tv


https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/_toolchain/
http://www.orangepi.cn/
http://www.xunlong.tv/

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

code is

gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu

6.1.3.  Orangepi-build complete directory structure description
1) After the orangepi-build repository is downloaded, it does not contain the linux kernel,
u-boot source code and cross-compilation toolchain. The linux kernel and u-boot source
code are stored in a separate git repository (please do not download and use the kernel
and u separately -boot source code to compile, unless you know how to use it)

a. The git repository where the kernel source code of linux5.10 is stored is as

follows

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rockchip64/

b. The git repository where the b.u-boot 2020.10 source code is stored is as follows

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2020.10-rockchip64

2) When orangepi-build runs for the first time, it will download the cross-compilation
toolchain, u-boot and linux kernel source code. After successfully compiling a linux
image, the files and folders that can be seen in orangepi-build are:
a. build.sh: Compile startup script
b. external: Contains configuration files, scripts for specific functions and source
code of some programs needed to compile the image. The rootfs compressed
package cached during the process of compiling the image is also stored in
external
c. kernel: Store the source code of the linux kernel. The folder named
orange-pi-5.10-rockchip64 stores the kernel source code of the current branch
of the rk3328 development board. Please do not modify the name of the folder of
the kernel source code manually. If you modify the compilation system The
kernel source code will be re-downloaded at runtime
d. LICENSE: GPL 2 license file
README.md: orangepi-build documentation
output: Store the compiled u-boot, linux and other deb packages, compilation
logs, and compiled images and other files

scripts: Generic script for compiling linux images

s

h. toolchains: Store the cross-compilation toolchain
i. u-boot: The folder named v2020.10-rockchip64 in the source code of u-boot
stores the u-boot source code of the current branch of the rk3328 development

board. Please do not modify the name of the folder of the u-boot source code
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manually. If you modify the compilation system The u-boot source code will be
re-downloaded when running
j. userpatches: Store the configuration files needed to compile the script
test@test:~/orangepi-build$ 1s
build.sh  external kernel LICENSE output README.md scripts

toolchains u-boot wuserpatches

6.1.4. Download orangepi-build from Google Drive

1) If the speed of downloading orangepi-build from github is very slow, you can also
download the orangepi-build compressed package from Google Drive. The download link

of Google Drive is

Link:
https://drive.google.com/drive/folders/1 Ai3GVaSk7Dd9IVbIPIYuQc-BRRGFzKrH
orangepi-build

2020-11-0512:06 5=5F1E: FAEH

u-boot - 2020-11-05 13:54

orangepi-buid - 2020-12-09 20:37

inuE@ERNrootfsEEE » 2020-11-05 12:08

2) There are two files in the orangepi-build folder of Google Drive

a. orangepi-build.tar.gz is the compressed package of orangepi-build source code

b. orangepi-build.tar.gz.mdSsum is the MDS5 checksum file of the compressed
package of orangepi-build source code

c. After downloading, please first check whether the MDS5 checksum of the
orangepi-build.tar.gz compressed package is correct, which can prevent
problems with the downloaded compressed package. If it is not correct, please
download it again and check whether the checksum is correct. The correct

command is

test@test:~$ mdSsum -c orangepi-build.tar.gz.md5sum

orangepi-build.tar.gz: success
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2020-11-0512:06  SSATH): FAdE3%

{EEF—# | 23 - orangepi-build - orangepi-build

fEXE

orangepi-buid.tar. gz.mdSsum 568 2020-12-09 20:37

orangepi-buid.tar. gz 3.456 2020-12-09 20:37

3) Then you can use the tar -zxf command to decompress orangepi-build.tar.gz

test@test:~$ tar -zxf orangepi-build.tar.gz

test@test:~$ cd orangepi-build/

test@test:~/orangepi-build$ 1s

build.sh  external kernel LICENSE README.md scripts toolchains

u-boot userpatches

4) Before using orangepi-build to compile the system, please synchronize orangepi-build

with the github server to ensure that the code is in the latest state

test@test:~/orangepi-build$ git pull

If there is a problem with the synchronization process between orangepi-build and the

github server, you can try the following methods

test@test:~/orangepi-build$ sudo rm -rf external scripts

test@test:~/orangepi-build$ git checkout .

test@test:~/orangepi-build$ git pull

5) The orangepi-build.tar.gz compressed package on the Google Drive not only
contains the code of the orangepi-build compilation system, but also caches the source
code of the cross-compilation toolchain, u-boot and linux kernel. Therefore, in the
process of compiling the image, you will not go to the github server to download the
source code of u-boot and linux kernel and the cross-compilation toolchain from scratch,
which can save a lot of time. When the orangepi-build compilation system starts to run,
the source code of u-boot and linux kernel will be automatically synchronized from
github by default to ensure that the code is in the latest state, so there is no need to

manually synchronize the source code of u-boot and linux kernel
6) The decompressed kernel folder of orangepi-build.tar.gz on Google Drive will

contain multiple versions of the kernel source code. Please do not modify the names of

these kernel source code folders, otherwise the compilation system will not find the
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kernel. The source code then re-downloads the kernel source code from github. Not all of
the kernel source code in the kernel folder can be used by the tk3328 series development
board. The kernel source code used by the rk3328 series development board is as follows:
orange-pi-5.10-rockchip64 Rk3328 RFIH KR current 73 3 fi FH

7) The decompressed u-boot folder of orangepi-build.tar.gz on Google Drive will
contain multiple versions of u-boot source code, please do not modify the names of these
u-boot source code folders, otherwise it will cause The compilation system cannot find
the u-boot source code and then re-download the u-boot source code from github. Not all
versions of u-boot source code in the u-boot folder can be used by Rk3328 series
development boards. The u-boot source code used by Rk3328 series development boards

arc:

v2020.10 Rk3328 series development board current branch use

6. 2. 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 and press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board
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| choose an option |
Please choose a Board.

orangepiriplus Rockchip RK3328 quad core 1GB RAM 2xGBE 8211E USB2Z SPI

orangepipc Allwinner H3 quad core 1GB RAM T

orangepipcplus Allwinner H3 quad core 1GB RAM WiFi eMMC

orangepione Allwinner H3 quad core 512MB RAM

orangepilite Allwinner H3 quad core 512MB RAM WiFi

orangepiplus Allwinner H3 quad core 1GB/2GB RAM WiFi GBE eMMC

orangepiplus2e Allwinner H3 gquad core 2GB RAM WiFi GBE eMMC

orangepizeropluszh3 Allwinner H3 quad core 512MB RAM WiFi/BT eMMC

orangepipc2 Allwinner H5 quad core 1GB RAM GBE SPI

orangepiprime Allwinner H5 quad core 2GB RAM GBE WiFi/BT

orangepizeroplus Allwinner H5 quad core 512MB RAM GBE WiFi SPI

orangepizeropluszh5 Allwinner H5 quad core 512MB RAM WiFi/BT eMMC

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3

orangepilite2 Allwinner H6 quad core 1GB RAM WiFi/BT USB3

orangepioneplus Allwinner H6 quad core 1GB RAM GBE

orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepis4 Rockchip RK3399 hexa core 4GB RAM GBE B8211E eMMc USB3 USB-C WiFi/BT

orangepid4-lts Rockchip RK3399 hexa core 4GB RAM GBE 8211F eMMc USB3 USB-C WiFi/BT
1
i

Rockchip RK3328 C 1GB RAM 2xGBE B211F USB2 SPI

<Select> <Exit>

4) Then it will start to compile u-boot, and some of the information prompted during
compilation are as follows

a. u-boot source code version
[ 0.k. ] Compiling u-boot [ v2020.10 ]

b. The version of the cross-compile toolchain

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 9.2.1 |

c. The path to the generated u-boot deb package

[ 0.k. ] Target directory [ output/debs/u-boot |

d. The package name of the u-boot deb package generated by compilation

[ 0.k. ] File name [ linux-u-boot-current-orangepirlplus-lts 2.1.4 armé64.deb ]|

e. Compilation time used

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, use the following command to start
compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus-Its
BRANCH=current BUILD OPT=u-boot BUILD_DESKTOP=no
KERNEL_CONFIGURE=yes |

5) View the compiled u-boot deb package
test@test:~/orangepi-build$ Is output/debs/u-boot/
linux-u-boot-current-orangepirlplus-lts 2.1.4 _armo64.deb
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6) The files contained in the generated u-boot deb package are as follows
a. Use the following command to decompress the deb package

test@test:~/orangepi-build$ cd output/debs/u-boot

test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \

linux-u-boot-current-orangepirlplus-lts 2.1.4 _armé64.deb. (Note that there is a

"." at the end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-current-orangepirlplus-lts 2.1.4 arm64.deb usr

b. The decompressed file is as follows

test@test:~orangepi-build/output/debs/u-boot$ tree usr
usr
L—1ib
I— linux-u-boot-current-orangepirlplus-lts 2.1.4 arm64
| |—idbloader.bin
| I—uboot.img //u-boot binaries
| L—trust.bin
L— u-boot
— LICENSE
I— orangepi_rl plus rk3328 defconfig
L— platform_install.sh

3 directories, 6 files

7) The orangepi-bulid compilation system will first synchronize the u-boot source code
with the u-boot source code of the github server when compiling the u-boot source code,
so if you want to modify the u-boot source code, you first need to turn off the download
and update function of the source code (You need to compile u-boot once before
closing this function, otherwise you will be prompted that the source code of u-boot
cannot be found), otherwise the modifications will be restored. The method is as
follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

8) When debugging the u-boot code, you can use the following method to update the
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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-current-orangepirlplus-lts_2.1.4_armé4.deb root@192.168.1.xxx:/root

b. Then log in to the development board and uninstall the installed deb package of

u-boot

root@orangepirlplus-lts:~# apt purge -y linux-u-boot-orangepir1plus-lts-current

c. Install the new u-boot deb package just uploaded

root@orangepirlplus-lts:~#
dpkg -i linux-u-boot-current-orangepirlplus-lts 2.1.4 armo64.deb

d. Then run the nand-sata-install script

root@orangepirlplus-1ts:~# nand-sata-install
e. Then select 5 Install/Update the bootloader on SD/eMMC

Current root: UUID=2c6157a8-edfb-43a8-8867-bd614f65cc71

| BInstall/Update the bootloader on SD/eMMC

=zCancel>

f.  After pressing the Enter key, a Warring will pop up first
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mm mmmmm
# "
#  #mmmm

## L)

This script will update the bootloader on

g. Press the Enter key again to start updating u-boot. After the update, the following

information will be displayed

Writing bootloader

Done.

h. Then you can restart the development board to test whether the modification of
u-boot takes effect

6.3. Compile the linux kernel

1) Run the build.sh script, remember to add sudo permissions

test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package, then press Enter
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Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

| choose an option |

Please choose a Board.

orangepipc Allwinner H3 quad core 1GB RAM T
orangepipcplus Allwinner H3 quad core 1GB RAM WiFi eMMC
orangepione Allwinner H3 quad core 512MB RAM
orangepilite Allwinner H3 quad core 512MB RAM WiFi
orangepiplus Allwinner H3 quad core 1GB/2GB RAM WiFi GBE eMMC
orangepiplus2e Allwinner H3 gquad core 2GB RAM WiFi GBE eMMC
orangepizeropluszh3 Allwinner H3 quad core 512MB RAM WiFi/BT eMMC
orangepipc2 Allwinner H5 quad core 1GB RAM GBE SPI
orangepiprime Allwinner H5 quad core 2GB RAM GBE WiFi/BT
orangepizeroplus Allwinner H5 quad core 512MB RAM GBE WiFi SPI
orangepizeropluszh5 Allwinner H5 quad core 512MB RAM WiFi/BT eMMC
orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepilite2 Allwinner H6 quad core 1GB RAM WiFi/BT USB3
orangepioneplus Allwinner H6 quad core 1GB RAM GBE
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepis4 Rockchip RK3399 hexa core 4GB RAM GBE B8211E eMMc USB3 USB-C WiFi/BT
orangepid4-lts Rockchip RK3399 hexa core 4GB RAM GBE 8211F eMMc USB3 USB-C WiFi/BT
i 1
i

orangepiriplus Rockchip RK3328 quad core 1GB RAM 2xGBE 8211E USB2Z SPI

Rockchip RK3328 quad core 1GB RAM 2xGBE B8211F USB2 SPI

<Select> <Exit>

4) Then the kernel configuration interface opened by make menuconfig will pop up. At
this time, you can directly modify the kernel configuration. If you do not need to modify
the kernel configuration, you can simply exit. After exiting, the kernel source code will be
compiled.
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.config - Linux/arm64 5.8.18 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
ernel Features ---=
Boot options --->
ower management options --->
PU Power Management --->
irmware Drivers ---»>
CPI (Advanced Configuration and Power Interface) Support ----
irtualization --->
ARM64 Accelerated Cryptographic Algorithms ---=>
.eneral architecture-dependent options ---=
nable loadable module support ---=>
nable the block layer ---=>
0 Schedulers --->
xecutable file formats --->
Memory Management options --->

< Exit > < Help = < Save > < Load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily shield
the configuration interface of the pop-up kernel
test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no

b. You can also set KERNEL_CONFIGURE=no in the

orangepi-build/userpatches/config-default.conf configuration file to permanently disable

this feature

c. If the following error is displayed when compiling the kernel, this is because the
terminal interface of Ubuntu PC is too small, so the interface of make menuconfig cannot
be displayed. Please adjust the terminal of Ubuntu PC to the maximum, and then re-run

the build.sh script

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scrints/kconfia/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 (ines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [
] Error kernel menuconfig failed
] Process terminated
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5) Some of the information prompted when compiling the kernel source code are
explained as follows

a. The version of the linux kernel source code

[ 0.k. ] Compiling legacy kernel [ 5.10.44 ]

b. The version of the cross-compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 9.2.1 |

c. The configuration file used by the kernel by default and the path where it is

stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip64-current.config |
d. If KERNEL_CONFIGURE-=yes is set, the final configuration file .config used
by the kernel will be copied to output/config. If the kernel configuration is not

modified, the final configuration file is the same as the default configuration file

[ 0.k. ] Exporting new kernel config [ output/config/linux-rockchip64-current.config |

e. The path to the generated kernel-related deb package

[ 0.k. ] Target directory [ output/debs/ |

f.  The package name of the kernel image deb package generated by compilation

[ 0.k. ] File name [ linux-image-current-rockchip64 2.1.4 armé4.deb ]

g. Compilation time used
[ 0.k. ] Runtime [ 25 min]

h. Finally, the compilation command to repeat the compilation of the last selected

kernel will be displayed. Use the following command to directly start compiling
the kernel source code without selecting through the graphical interface.
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus-Its
BRANCH=current BUILD OPT=kernel RELEASE=bionic BUILD DESKTOP=no
KERNEL_CONFIGURE=yes |

6) View the compiled and generated kernel-related deb packages
a. linux-dtb-current-rockchip64 2.1.4 armé4.deb contains dtb files used by the
kernel
b. linux-headers-current-rockchip64 2.1.4 armé64.deb contains the kernel
headers
c. linux-image-current-rockchip64 2.1.4 armé64.deb contains the kernel image

and kernel modules

test@test:~/orangepi-build$ Is output/debs/linux-*
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output/debs/linux-dtb-current-rockchip64 2.1.4 armé64.deb
output/debs/linux-headers-current-rockchip64 2.1.4 arm64.deb
output/debs/linux-image-current-rockchip64 2.1.4 arm64.deb

7) The files contained in the generated linux-image deb package are as follows
a. Use the following command to decompress the deb package
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi_build/output/debs$ mkdir test
test@test:~/orangepi_build/output/debs$ cp \

linux-image-current-rockchip64_2.1.4_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-current-rockchip64 2.1.4 armé4.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-current-rockchip64 2.1.4 arm64.deb usr

b. The decompressed file is as follows
test@test:~/orangepi_build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.44-rockchip64 //The configuration file used to compile the
kernel source code

| I— System.map-5.10.44-rockchip64

| L— vmlinuz-5.10.44-rockchip64 //Compile the generated kernel image file

I— etc

| L Kkernel

—1ib

| L— modules //compile the generated kernel module

I— linux-image-current-rockchip64 2.1.4 armé64.deb
L— usr

—1ib

L— share

8 directories, 4 files

8) The orangepi-bulid compilation system will first synchronize the Linux kernel source

code with the linux kernel source code of the github server when compiling the linux
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kernel source code, so if you want to modify the linux kernel source code, you first need
to turn off the update function of the source code (you need to compile it once This
function can only be turned off after the linux kernel source code, otherwise it will
prompt that the source code of the linux kernel cannot be found), 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"

9) If the kernel is modified, you can use the following methods to update the kernel and
kernel modules of the development board linux system

a. Upload the compiled deb package of the linux kernel to the linux system of the

development board

test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-current-rockchip64_2.1.4_armé4.deb root@192.168.1.207:/root

b. Then log in to the development board and uninstall the deb package of the

installed linux kernel

root@orangepirlplus-lts:~# apt purge -y linux-image-current-rockchip64

c. Install the deb package of the new linux kernel just uploaded

root@orangepir 1 plus-lts:~# dpkg -i linux-image-current-rockchip64_2.1.4_armo64.deb

d. Then restart the development board, and then check whether the kernel-related

modifications have taken effect

10) The method of installing the kernel header files into the linux system is as follows
a. Upload the deb package of the compiled linux header file to the linux system of
the development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-headers-current-rockchip64 2.1.4 armé4.deb root@192.168.1.xxx:/root
b. Then log in to the development board and install the deb package of the linux

header file just uploaded

root@orangepirlplus-lts:~# dpkg -i linux-headers-
current-rockchip64 2.1.4 armé4.deb

c. After installation, you can see the contents of the kernel header files just
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installed in /usr/src

root@orangepirlplus-lts:~# Is /usr/src

linux-headers-5.10.44-rockchip64

root@orangepirlplus-lts:~# Is /usr/src/linux-headers-5.10.44-rockchip64

arch crypto fs ipc lib Module.symvers scripts tools block Documentation

include Kconfig Makefile net security usr certs drivers init kernel mm

samples sound virt

6.4. 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, then press Enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board

| choose an option |

Please choose a Board.

orangepiriplus Rockchip RK3328 quad core 1GB RAM 2xGBE 8211E USB2 SPI

orangepipc Allwinner H3 gquad core 1GB RAM T

orangepipcplus Allwinner H3 quad core 1GB RAM WiFi eMMC

orangepione Allwinner H3 quad core 512ZMB RAM

orangepilite Allwinner H3 quad core 512MB RAM WiFi

orangepiplus Allwinner H3 quad core 1GB/2GB RAM WiFi GBE eMMC

orangepiplus2e Allwinner H3 quad core 2GB RAM WiFi GBE eMMC

orangepizeroplus2h3 Allwinner H3 quad core 512MB RAM WiFi/BT eMMC

orangepipc2 Allwinner H5 quad core 1GB RAM GBE SPI

orangepiprime Allwinner H5 quad core 2GB RAM GBE WiFi/BT

orangepizeroplus Allwinner H5 quad core 512MB RAM GBE WiFi SPI

orangepizeropluszh5s Allwinner H5 quad core 512ZMB RAM WiFLi/BT eMMC

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3

orangepilite2 Allwinner H6 quad core 1GB RAM WiFi/BT USB3

orangepioneplus Allwinner H6 quad core 1GB RAM GBE

orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE 8211E eMMc USB3 USB-C WiFi/BT

orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE 8211F eMMc USB3 USB-C WiFi/BT
|
l

orangepiriplus-1ts Rockchip RK3328 quad core 1GB RAM 2xGBE 8211F USB2 SPI

<Select> <Exit>

4) Then select the type of rootfs
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buster Debian 10
bionic Ubuntu 18.04
focal Ubuntu 20.04

The linux distributions supported by linxu5.10 are as follows

Choose an option |
Select the target 0S release package base

buster Debian 180 Buster
bionic Ubuntu Bionic 18.84 LTS
focal Ubuntu Focal 20.04 LTS

5) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The software pre-installed in the Minimal

version will be much less than the Standard version.

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

6) After selecting the type of image, the rootfs will be compiled, and some of the
information prompted during compilation are as follows

a. type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for bionic]

b. The storage path of the rootfs compressed package generated by compilation

[ 0.k. ] Target directory [ external/cache/rootfs |

c. The name of the rootfs compressed package generated by compilation

[ 0.k. ] File name [ bionic-cli-arm64.153618961f14¢28107ca023429aa0eb9.tar.1z4 |
d. Compilation time

[ 0.k. ] Runtime [ 13 min ]

e. Repeat the command to compile rootfs, use the following command to start
compiling rootfs directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus-Its
BRANCH=current BUILD_ OPT=rootfs RELEASE=Dbionic
BUILD MINIMAL=no BUILD DESKTOP=no
KERNEL_CONFIGURE=yes |
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7) View the rootfs compressed package generated by compilation
a. bionic-cli-arm64.153618961f14c28107ca023429aa0eb9.tar.1z4 is the
compressed package of rootfs, the meaning of each field of the name is
a) bionic indicates the type of linux distribution for rootfs
b) cli indicates that rootfs is the type of server version
c) arm64 represents the architecture type of rootfs
d) 153618961114c28107ca023429aa0eb9 is the MDS5 hash value generated by
the package names of all packages installed by rootfs. As long as the list of
packages installed by rootfs is not modified, this value will not change, and
the compilation script will use this MD5 hash value to Determine if you
need to recompile rootfs
b. bionic-cli-arm64.153618961f14c28107ca023429aal0eb9.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
bionic-cli-arm64.153618961114c28107ca023429aa0eb9.tar.1z4
bionic-cli-arm64.153618961114c28107ca023429aa0eb9.tar.1z4 list

8) If the required rootfs already exists under external/cache/rootfs, then compiling
rootfs again will skip the compilation process directly and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to find out whether it
has There is a rootfs available for cache, if there is one, use it directly, which can save a

lot of download and compilation time

9) Since it takes a long time to compile rootfs, if you don't want to compile rootfs from
scratch, or there is a problem with the process of compiling rootfs, you can directly
download the rootfs compressed package cached by Orange Pi. The download link of the
rootfs compressed package Google Drive is as follows, download A good rootfs
compressed package (don't decompress it) needs to be placed in the
external/cache/rootfs directory of orangepi-build to be used by the compiled script.

Link: https://drive.google.com/drive/folders/1 A13GVaSk7Dd9IVbIPIYuQc-BRRGFzKrH|
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orangepi-build
(1) 2020-11-05 12:06  F=iEdial: SaEw

iRE F—5 | £85%{% - orangepi-build

inuEREERR oot EEE

toolchains. tar.oz 1.71G

orangepi-buid.tar.gz 151.7M

6.5. Compile the linux image

1) Run the build.sh script, remember to add sudo permissions
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing and press Enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board

| choose an option |

Please choose a Board.

orangepipc Allwinner H3 quad core 1GB RAM T

orangepipcplus Allwinner H3 quad core 1GB RAM WiFi eMMC

orangepione Allwinner H3 quad core 512MB RAM

orangepilite Allwinner H3 quad core 512MB RAM WiFi

orangepiplus Allwinner H3 quad core 1GB/2GB RAM WiFi GBE eMMC

orangepiplus2e Allwinner H3 quad core 2GB RAM WiFi GBE eMMC

orangepizeroplus2zh3 Allwinner H3 quad core 512MB RAM WiFi/BT eMMC

orangepipc2 Allwinner H5 quad core 1GB RAM GBE SPI

orangepiprime Allwinner H5 quad core 2GB RAM GBE WiFi/BT

orangepizeroplus Allwinner H5 quad core 512MB RAM GBE WiFi SPI

orangepizeropluszhs Allwinner H5 quad core 512MB RAM WiFLi/BT eMMC

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3

orangepilite2 Allwinner H6 quad core 1GB RAM WiFi/BT USB3

orangepioneplus Allwinner H6 quad core 1GB RAM GBE

orangepizeroz Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE 8211E eMMc USB3 USB-C WiFi/BT

orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE 8211F eMMc USB3 USB-C WiFi/BT
1
l

orangepiriplus Rockchip RK3328 quad core 1GB RAM 2xGBE 8211E USB2 SPI

Rockchip RK3328 quad core 1GB RAM 2xGBE B211F USB2 SPI

<Select> <Exit=>
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4) Then select the type of rootfs

buster Debian 10
bionic Ubuntu 18.04
focal Ubuntu 20.04

The linux distributions supported by linxu5.10 are as follows

Choose an option |
Select the target 0S release package base

buster Debian 180 Buster
bionic Ubuntu Bionic 18.84 LTS
focal Ubuntu Focal 20.04 LTS

5) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The software pre-installed in the Minimal

version will be much less than the Standard version.

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

6) After selecting the type of image, the linux image will be compiled. The general
process of compilation is as follows
a. Initialize the compilation environment of the Ubuntu PC and install the software
packages required for the compilation process
b. Download the source code of u-boot and linux kernel (if cached, only update the
code)
Compile u-boot source code and generate u-boot deb package
Compile the linux source code to generate linux-related deb packages
Make a deb package of linux firmware
Make the deb package of the orangepi-config tool
Make board-level supported deb packages

=@ oo oa o

Check whether the rootfs has been cached. If there is no cache, recreate the
rootfs. If it has been cached, directly decompress it and use it

i. Install the deb package generated earlier into rootfs

j- Make some specific settings for different development boards and different types

of images, such as pre-installing additional software packages, modifying system
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configurations, etc.

~

Then make an image file and format the partition, the default type is ext4

[u—

Copy the configured rootfs to the mirrored partition
m. Then update the initramfs
n.

Finally, write the bin file of u-boot into the image through the dd command

7) After compiling the image, the following information will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building

[ output/images/Orangepirlplus-lts_2.1.4 ubuntu_bionic_server_linux5.10.44/Oran

gepirlplus-lts 2.1.4 ubuntu_bionic_server_linux5.10.44.img |

b. Compilation time used
[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, use the following command to start

compiling the image directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus-Its
BRANCH=current BUILD_ OPT=image RELEASE=bionic
BUILD_MINIMAL=no BUILD DESKTOP=no KERNEL_CONFIGURE=yes ]|
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