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1. Basic features of Orange Pi R1 Plus

1.1. Whatis Orange Pi R1 Plus?

Orange Pi is an open source single-board computer, a new generation of arm-64
development board, it can run Android 9.0, Ubuntu, Debian and OpenWRT and other
operating systems. Orange Pi R1 Plus uses Rockchip rk3328 system-on-chip and has
1GB DDR4 memory

1.2. Purpose of Orange Pi R1 Plus?
Typical Application:

® A router
® One switch

Of course there are other more functions, because Orange Pi is open source

1.3. Whois for?

The Orange Pi development board is not only a consumer product, but also designed
for anyone who wants to use technology to create and innovate. It is a very simple,

interesting and practical tool, you can use it to create the world around you
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1.4. Hardware features of Orange Pi R1 Plus

Hardware Specification introduction

Rockchip RK3328
CPU Quad-core ARM Cortex-A53 64-bit processor,
main frequency speeds up to 1.5GHz

Mali-450MP2
Supports OpenGL ES 1.0/2.0

GPU

Power management
. RK805
chip

Memory(SDRAM) 1GB DDR4 ( shared with GPU)

* Micro-SD Card slot

Onboard Storage
« 16MB SPI Flash
10M/100M/1000M Ethernet (RTL8211E)
Onboard Network
10M/100M/1000M USB Ethernet (RTL8153B)
Video Output TV CVBS output (Via 13pin interface board)
Audio output 3.5mm audio port (Via 13pin interface board)
Power Source USB Type C interface 5V2A input
USB I1x USB 2.0 HOST

13pin header with IR pin. Tv-out. AUDIO(no MIC) 2xUSB2.0(not

Low-level peripherals
support) and 1 GPIO port

Debug serial port UART-TX. UART-RX and GND

Button 1x Reset Button
Fan interface 1x cooling fan interface (5V)
LED Power led & Status led
IR receiver Support IR remote control (via 13pin interface board)
Supported OS Android 9. Ubuntu. Debian. OpenWRT

Appearance specification introduction

Dimension 56mmx57mm

Weight 30.5¢

WWww.orangepi.cn 2 www.xunlong.tv
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1.5. Top view and Bottom view of Orange Pi R1 Plus

Top view:

Bottom view:
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1.6. Orange Pi R1 Plus interface details

Top view

Type—-C Power supply

Recovery Key! Cooling fan interface (5V)
Debug TTL UART

L — 512M 4 RAM
USBZAO—_ 512MB DDR4 R

- 512MB DDR4 RAM
Ethernet chip ( RTL8153B ) - WAN LED
- LAN LED

1000M USB Ethernet port ——&
=7 Working status led

1000M Ethernet port ———% PMU(RK805)

Ethernet chip ( RTL8211E ) - 13pin function interface

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

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

Bottm view

57mm

——— MicroSD card slot

—— 16MB SPI Flash

56mm
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GPIO2 A2 IR RX

r‘ancle Fi

R1 PLUS v1.2

o
o | |
GPIO2 D0 ¥ SCK
GPIO2 D1 X Spa 8 TWIO0
e | GND |
R 0V g OUT/IN]

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 higher with a minimum capacity of 8GB, it
is recommended to use SanDisk TF card. Orange Pi tests are all SanDisk TF cards. Other

brands of TF cards may cause the system to fail to start.

Samisk A i

San)isk
Ultra

1686 M
by

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

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

WWww.orangepi.cn 5 www.xunlong.tv
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4) 13pin interface board
a. The actual interface board is shown below

MIC

Audio output
and video output

Two USB2.0

IR receiver

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

remember not to insert it backwards

c. The 13pin header on the Orange Pi R1 Plus development board can be connected
to the interface board to expand the functions that are not on the development

board. The functions included in the interface board are:

WWww.orangepi.cn 6 www.xunlong.tv
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microphone not support

2 Analog audio and video | Connect TV through AV cable to output analog audio

output interface and video signals (Android system only)
USB2.0 x 2 not support
4 IR receiving function | Android system can be controlled by IR remote control

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

CON12
DIP13-254

vCcC_Sys DIP13-254

T34
GND.||_2c %
[9,10,12] TWI0-SDA S 34 3
9.10,12] TWI0-sCK $S id 4
O] UARTL_TX S ds
9] UARTL_RX 2 5 6
OILINEOUTR 95 d 7
OILINEOUTL 05 5 s
9] TV-0UT d o
GP103_co S 104 15
UART1_TTS < 119 17
UART1_RTS 2 124 12
[10] IR-RX D d 13

below

5) CPU fan, used to dissipate heat to the CPU, the interface voltage is 5V, the

interface specification is 2pin, 1.5mm spacing

6) IR remote control, mainly used to control Android system
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range Pi ¢

1
4
7

iDroid

7) 100M or 1000M network cable, used 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 video (only available for Android System)

-

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

the computer

range Pi
Y/ UsE o TTL module 4

10) A personal computer with Ubuntu and Windows operating systems

Optional, used to compile Linux, Android and OpenWRT
1 Ubuntul8.04 PC

source code
2 Windows PC Used to burn Android, Linux and OpenWRT images

www.orangepi.cn 8 www.xunlong.tv
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2. 2. Download the image and related information

1) The download URL of the Chinese version is

http://www.orangepi.cn/downloadresourcescn/

Android}Z53 Linux J&AS BRFERNEEE J ‘ EAIA
'I.N' ‘ W 20201222 O B 20201222 B 20201222 B 2020-12-22

Androidi& Ubuntuif& Debian#Z{% 'y Openwrt& %

o BE: 2020-12-22 B 20201222 B 20201222 n B 2020-12-22
|'| : \OpenlirT
e o=

2) The download URL of the English version is

http://www.orangepi.org/downloadresources/

Android Source Code Linux Source code User Manual ‘ Office Tools
'i" ‘ updated:2020-12-22 O updated:2020-12-22 updated:2020-12-22 \ updated:2020-12-22

Android Image @ Ubuntu Image Debian Image Openwrt

updated:2020-12-22 - updated:2020-12-22 updated:2020-12-22 E: " updated:2020-12-22
'ﬂ| ; ° ,\.; v ) i CpenliRr 2

3) The information mainly contains
a. Android source code: saved on Baidu Cloud Disk and Google Cloud Disk

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

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

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

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

d. User manual and schematic diagram: chip related data manual will also be placed
here

e. Official tools: mainly include the software needed in the use of the development
board

f. Android image: saved on Baidu Cloud Disk and Google Cloud Disk

g. Ubuntu image: saved on Baidu Cloud Disk and Google Cloud Disk

h. Debian image: saved on Baidu Cloud Disk and Google Cloud Disk

i. OpenWRT image: saved on Baidu Cloud Disk and Google Cloud Disk

www.orangepi.cn 9 www.xunlong.tv
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2.3. Method to burn Linux image or OpenWRT image to TF
card based on Windows PC

1) The method of burning OpenWRT image based on Windows PC is the same as the

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

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

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

4) Then format the TF card
a. You can use SD Card Formatter to format the TF card, the 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 the computer only has a TF card inserted, 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 ~
Refresh
Card information
Type SDHC s-)
Capadity 14.34GB
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, and

formatting will start after selecting "Yes (Y)"

www.orangepi.cn 10 www.xunlong.tv
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SD Card Formatter

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

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

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

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Volume label:

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

system image file. The size is generally above 1GB

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

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

b. Install directly after downloading, the interface of Win32Diskimager is shown
below
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

¢) Finally, click "write" to start burning

www.orangepi.cn 11 www.xunlong.tv
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%2 Win32 Disk Imager oz
Image File

_ _ Select the drive letter
Copy| L] 15 Yk Select image file of the TF card

Frograszs

Start to burn the image

Version: 0.9.5 Cancel Fead Exit

c. After the image is written, click the "Exit" button to exit, then you can pull out

the TF card and insert it into the development board to start

2.4. Method of flashing Linux image or OpenWRT image to TF

card based on Ubuntu PC

1) The method of flashing OpenWRT image based on Ubuntu PC is the same as that of

flashing Linux image. The following is an example of flashing Linux image

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

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

brands

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

4) Download balenaEtcher software, the download address is

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

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

software through the drop-down box to download

www.orangepi.cn 12 www.xunlong.tv
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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)

6) After downloading, wuse unzip to decompress. The decompressed

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

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

a. The decompression command of the compressed package at the end of 7z is as

follows

test@test:~$ 7z x Orangepirlplus_2.1.0_ubuntu_bionic_server_linux5.8.18.7z
test@test:~$ Is Orangepirlplus_2.1.0_ubuntu_bionic_server_linux5.8.18.*
Orangepirlplus 2.1.0 ubuntu bionic_server linux5.8.18.7z

Orangepirlplus 2.1.0 ubuntu bionic_server linux5.8.18.img.sha # Checksum file

Orangepirlplus_2.1.0_ubuntu_bionic_server linux5.8.18.img  # image file

8) After decompressing the image, you can first use the _ command to
calculate whether the checksum is correct. If it is prompted that the downloaded image is

correct, you can safely burn it to the TF card. If the checksum does not match, it indicates
There is a problem with the downloaded image, please try to download again
‘test@test:~$ sha256sum -c *.sha
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Orangepirlplus 2.1.0 ubuntu bionic_server linux5.8.18.img: Success

9) Then double-click _ on the graphical interface of

Ubuntu PC to open balenaEtcher (no installation required), 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

." balenaEicher

B Flash from file

& Flas from URL

10) The writing speed and remaining time will be prompted during the burning process
Etcher — 34% Flashing...

&9 balenaEtcher

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

11) After burning, the following interface will be displayed. At this time, you can unplug
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. Method of flashing Android firmware to TF card

Android image can only be burned to TF card using SDDiskTool software under

Windows platform, and cannot be burned under Linux platform

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

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

3) Download Android 9.0 firmware and SDDiskTool burning tool from Orange Pi's data

download page
4) Use the decompression software to decompress the downloaded Android firmware
compressed package. In the decompressed file, the file ending with ".img" is the Android

firmware

5) Use decompression software to decompress SDDiskTool v1.59, this software does not

need to be installed, find SD_Firmware Tool in the decompressed folder and open it

WWww.orangepi.cn 15 www.xunlong.tv



range Pi H 7 F/iit PRI e A R 2 = BT B

.. Language 2020/9/22 13:31 =

i Log 202041210 9:16 =
# | config 2017/3/24 15:35 ESES 7 KB
| | sd_boot_config.config 2014/9/3 9:52 COMFIG 32{4 1KB
\##h SD_Firmware Tool 2019/9/5 18:08 REERE 694 KB|
| | SDBoot.bin 2015/9/29 1713 BIN 2% 149 KB

6) After opening SD_Firmware Tool, if the TF card is recognized normally, the name and
capacity of the TF card will be displayed when the removable disk device is selected.
Please make sure that the displayed TF card device information is consistent with the
device information of the TF card you want to burn. There is no display, you can try to

unplug the TF card

gh BCHAETHRRETE v1.59 (&=

F—E AEnR R e SDBoot:2.12
| Generic STORAGE DEVICE USB Device 1485 -

E i REAE,
EliFHR [] PCEATiE [[I=ngizh
F= ik R EHSEN 128

B A Den iR (A]5)

pREnannnn RN

7) After confirming the device information, start writing the Android firmware to the TF
card

a. First check "SD start" in the "Select function mode" column

b. Select the path of Android image in "Select Firmware Upgrade"

c. Then click the "Start Create" button
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(gh EoasEFEEETE v1.59 (=
B RE R E SDBoot:2.12
| Generic STORAGE DEVICE USB Device 7.4G -
%:ﬁzﬁ%mﬁﬁﬁi@.s-elect SD start .
| BB FCEAIN SDBED
B REHEEN Wk -#=]
E:\Orangepi_R1_Plus_Android9.img . 1RFEEE

%ﬁe:ﬁ?!mm Eli)

2 Select the path of Android image #ifflens

LEOEEEEEEEEEOEEEEEEE | Creer )

3 Click start create{o';ar bhuring
! : i BhR
image to Micro SD

a. After clicking "Start to create", a warning box will pop up, select "Yes (Y)" to
start burning

-

SD_Firmware_Tool (52

b. After starting to burn, the partition currently being burned will be displayed
below
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oh BSESET ST E v1.59

F—F R E R R SDBoot:2.12

Generic STORAGE DEVICE USE Device  14.8G
B IRETTEAR
Bl FCEATIT SDSER
B i IMEHRET [} A=)
1181206\rk3328 vockdev\Image k3328 _box'update.img TEREM
SEIE : I54EDen o#1R (F]3%)
1% Demo

CEEEEEEE EEEEEEOEERE | rees

1FfEE uboot... e

8) After burning, the display of SD Firmware Tool is as shown in the figure below. At
this time, click the OK button to close SD Firmware Tool, and then you can unplug the
TF card from the computer and insert it into the development board to start

dh MR EEETE v1.59 =]

R s e ) g SDBoot:2.12
|Generic STORAGE DEVICE LISE Device 14.8G 'I

Bl s
= S0 Firmware Tool
i [¥] sT=zh

B AEH iz

118120 te.img | ESFEE

S REDs

1EFEDema

HEOOEEEEEEEREEEEEEE)  CGrsee

F#45 A GPT... [ S
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2.6. Start the Orange Pi development board

1) Insert the TF card with flahsed image into the card slot of the 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 is also available) high-quality power adapter
a. Remember not to plug in the 12V power adapter, if you plug in the 12V
power adapter, it will burn 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
2) 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
3) Then turn on the switch of the power adapter, if everything is normal, the serial

terminal can see the output log of the system startup at this time
2.7. How to use the debug serial port?

2.7.1.  Debug serial port connection instructions
1) First, you need to prepare a USB to TTL module. This module can be bought in

Orange Pi Store. If there are other similar USB to TTL modules, you can also insert the
USB port of the USB to TTL module into the USB of the computer Interface

The 3.3V of the USB to TTL module does not need to be connected

The 5V of the USB to TTL module does not need to be connected

2) The corresponding relationship between the debug serial port GND, TX and RX pins

of the development board is shown in the figure below
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The TXD of the USB to TTL module is connected to the RXD of the debugging serial port of the development board
Connect the RXD of the USB to TTL module to the TXD of the debugging serial port of the development board

Connect the GND of the USB to TTL module to the GNT of the debugging serial port of the development board
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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. Connect the RX of the USB to TTL module to the TX of the development board
c. Connect the TX of the USB to TTL module to the RX of the development board

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

the Orange Pi development board is shown below

Use dupont lines

I Orange Pi Board

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

2.7.2.  How to use the debug 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 Ubuntu PC, remember this node name, you will use it
when setting up the serial port software later
test@test:~$ Is /dev/ttyUSB*

dev/ttyUSBO

2) There are many serial debugging software that can be used under linux, such as putty,
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minicom, etc. The following shows 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

PuTTY Configuration

Category:

¥ Session

Loggng Host Name (or IP address)

Basic options for your PuTTY session
| Specify the destination youwant to connect to

Port

¥ Terminal
Keyboard
Bell
Features

Connection type:
Raw Telnet

Rlogin

|| 22

Serial

Load, save or delete a stored session

¥ window Saved Sessions

Appearance
Behaviour
Translation
Selection
Colours
Fonts

¥ Connection
Data
Proxy
Telnet
Rlogin

b coH

Default Settings

Close window on exit:
O Always Never

About

Open

Load
Save

Delete

Only on clean exit

Cancel

6) First select the setting interface of the serial port
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PuTTY Configuration
Category: Options controlling local serial lines
Logging select a serial line
w Terminal 7
Keybioard serial line to connect to m . |
Bell Configure the serial line
Features S ead et |—|
Fiiodow Speed (bau 9600
Appearance Data bits 8 |
Behaviour —
Translation Stop bits 1 |
Selection . : :
Colours Parity plane
Fonts Flow control XON/XOFF -
¥ Connection
Data
Proxy
Telnet
Rlogin )
» SSH P First select the setting interface
BEE of the serial port
About Open _ Cancel

7) Then set the parameters of the serial port

a. Set the _ to _ (modify to the corresponding

node name, generally /dev/ttyUSBO)
b. Set _ to 1500000 (baud rate of serial port)

c. Set [lOWICORIHol to None

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

~ Terminal of the serial port module —_—
Keyboard Serial line to connect to | /dev/ttyUSBO |
Bell Configure the serial line
Features Speed (baud) | |
i Speed (bau 1500000
. D U—
Appearance | pata bits 3 Set Speed(baud) t® 1500000 |
Behaviour —
Translation Stop bits [1 |
Selection s .
-
Colours Barity e O i T
Fonts Elow control None -
* Connection
Data
Proxy 4.Set Flow control to None
Telnet
Rlogin
» SSH
I\ 1.Select the setting interface of the
serial port
About | Open il Cancel
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8) After setting the serial port setting interface, return to the Session interface

a. First select the _ as Serial

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

PuTTY Configuration

Category: Basic options For your PUTTY session
|MFEicify the destination you want to connect to '
seriallite 1.Back to Session interfaceeed

Logging
¥ Terminal | /dev/teyusBo || 1500000 |
Keyboard .
ey Connection type:
Bell Raw Telnet Rlogin SSH |
Fedatures Load, save or delete a stored session / i
¥ Window .
Saved Sessions .
Appearance 2.Select Qnrl:ll
Behaviour | |
Translation Default Settings Load
Selection
Colours \Savel
Fonts Delete
* Connection
Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
b cCH . .
3.Finally click the Open button
About Open Cancel

9) After starting the development board, you can see the Log information output by the
system from the opened serial terminal
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Jdev/ttyUSBO - PuTTY

1 Die Bus-llidth=1E 5i

2.7.3. How to use the debug 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

microsystems

| o] woes | e |

Remote desktop: Use RDP, VNC or XDMCF to dispiay a full remote deskiop on your computer

c. Then choose to download the Home version
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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

Yownload now P B  Subscribe online / Get a quote

d. Then select the Portable version, after downloading, you don’t need to install it,

just open it and you can 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:  lobaXierm 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

baxterm including your own logo, your default settings and your welcome message

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

=R R HE =H Fh

| 7 CygUtils.plugin 2020/5/21 4:06 PLUGIN 3rft 15,570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 FERERE 14,104 KB

4) After opening the software, the steps to set the serial connection are as follows
a. Open setting interface of the session
b. Select the serial port
c. Select the port number of the serial port (choose the corresponding port number
according to the actual situation), if you can't see the port number, please use the

_ to scan and install the USB to TTL serial chip driver

d. Select the baud rate of the serial port of 1500000
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e. Finally click the "OK" button to complete the setting

B MobaXterm

(=== |
Terminal Sessions View Xserver Tools Games Settings Macros Help

‘.‘:1;%.@@‘1’@@0‘6 X ©

Servers  Tools  Games  Sessons  View Spit  MuliExec Tumneing Packages Setings  Help ¥server  Exit
QRick connect... & = &
[ 3
T User sessions 2.Select the serial port
<<|'5\ \ o
A - - —
£ 1.Select the session and opéssithertings \
& setting interface of the session )
m B X = ® @y E B @ x =
2 SSH  Telnet Rsh  Xdmcp RDP VHC FTP SFTP || Serial File Shell Browser Mosh Aws 53  WSL
3
i
1
H »¥ Basic Serial settings
8
=
& |SEHal port * COM3 (Silicon Labs CP210x USB to UART Bri ~ | | Speed (bps) * 1500000 ~ |
ol Ad\mncedﬁsna\ 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 b‘

5.Finally click OK

N
H & ok ] |°Cancel]

UNREGISTERED VERSION - Please support MobaXterm by subscrbing to the professional edition here: https: jimobaxterm. mobatek.net

5) After clicking the "OK" button, you will enter the following interface, and you can see
the output information of the serial port when you start the development board
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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 A EE Y B2 A 0 X ©
Session  Servers Toals Games  Sessions View Split MultExec Tunneling Packages Settings Help ¥ server Exit

onnect... O conlabsCP210xU° % YR Vi

[0 User sessions DDR vers 1.16 20190528 Z
oV coms (siicon Labs cP210x Usf BBRZFETZ A

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

ouT

Bootl Release Time: May 13 2019 17:34:36, version: 2.5@

ChipType = 8x11, 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: @xced

SecureInit read PBA: exlee4

Securelnit ret = @, SecureMode = @

atags_set_bootdev: ret: (@)

LA

2 A session record will

2 .

5 be produced here,click
to open it next time

n

A, Macros || G

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

3. OpenWRT system instructions

3.1. OpenWRT version

OpenWRT version Kernel version

OpenWRT master branch Linux5.4

3. 2. OpenWRT system default login account and password

It is recommended to change a safer password for web login and ssh login before use

Account password

root password
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3. 3. Expand the rootfs in the TF card before the first boot

1) After burning the OpenWRT image, you need to manually expand the system rootfs to
use the full space of the TF card

2) First install gparted on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt install gparted

3) Use a card reader to insert the TF card that has been burned with the OpenWRT image
into the computer, and open gparted, select your TF card in the upper right corner, usually

/dev/sdb

FY

J/dev/sdb - GParted

GParted fRIS(E) &EH(V) i#E&E((D) DE(P) #HEIH) dev/sda (931.51 GiB)
3 : .
A7 " :
6.84GIB Choose your TF Card
pafEs MRS BT K =)z *H fRiR
KB o 32.00 MiB — -
Jdev/sdb1 [ exta | kernel 16.00 MiB 11.93 MiB 4.07 MiB boot
KB FOE 16.00 MiB — ol
/dev/sdb2 Ml exts rootfs 512.00 MiB 246.96 MiB 265.04 MiB
FE *AE 6.84GiB = =

0 P ERIERRAST

4) Select the rootfs partition to be expanded and Right-click, and select "Resize/Move"
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Jdev/sdb - GParted

X(P) #Eh(H)

® = B lﬂ,’devfsdb (7.40GiB) : |

HE XHHRSE Hin A | 2H | *H _ FRid
F4E e 32.00 MiB = =
Jdev/sdb1 Il exta | kernel 16.00 MiB 11.93 MiB 4.07 MiB boot
F4E B 16.00 MiB - .

| /dev/sdbz Mexta rootfs | 512.00 MiB| dc o i 26 0B

e} | B 6.84GiB L

1.Select the rootfs partition to
| be expanded and right-click /

2.Select "Change siz
0 TRIERR#RTT

5) Allocate all the unallocated space to rootfs, drag here to the end, and then click

"Resize/Move"

iBE X FEE) /devfsdb2

/ g/\A: 247 MiB BN 7532 MiB

1.Allocate all theupallocatedyig): (16 -

space to rookfs, drag here to the end——
A M(MiB): 247

ZEHNTERZE(MIB): !?269' -

2.Click "Change size/move
HFFE: | MiB < | ‘
BVH(C) | 2l BERNBE |

6) Click the "\" above, and click "application" to apply the operation to the device
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o =R\ B EATFRITRIE
RESRKIRSSHMESRL

B TRz Ak & e,

7) The expansion process generally does not take long

ERFAESERREHEMBESHENERmE).

$ [dev/sdbz i 512.00 MiB " X F 14.77 Gig

e2fsck -f -y -v -C 0 ‘fdev/sdbz’

EFeaEE:
BRfE 18 feheo T

> FEES

8) After the expansion is completed, you can see that the rootfs size is the actual capacity
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of the TF card

Jdev/sdb - GParted

GParted (RIB(E) TH(V) ®ED) TEP) FEBI(H)

/dev/sdb  (7.40GiB) 2

4]

¥ Jdev/sdb2

1 7.34GiB

nK NERE & A 2H *H f5i7
FOEC FED 32.00 MiB - -
/devfsdb1 IMexts  kernel 16.00 MiB 11.93 MiB 4.07 MiB boot
FEC FED 16.00 MiB - -
fdev/sdb2 [l exta rootfsl 7.34 GiBl 358.16 MiB 6.99 GiB

A

After adjustment, you can see that
the size of rootfs is already 7.34GiB

0 MEIFRAETT

9) After the system starts, execute the df -h command to check the size of rootfs. If it is
consistent with the actual capacity of the TF card, it can also indicate that the expansion

is successful

rroot@OpenWrt:/# df -h

Filesystem Size Used Available Use% Mounted on
dev/root 14.5G 238.7M 143G 2%/

tmpfs 495.6M 2.8M 492.8M 1% /tmp

tmpfs 512.0K 0 512.0K 0% /dev

cgroup 495.6M 0 495.6M 0% /sys/fs/cgroup

3.4. Ethernet port test

3.4.1.  Wan 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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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@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:27

4) The command to test network connectivity is as follows

root@OpenWrt:/# ping www.baidu.com -I eth0

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

64 bytes from 14.215.177.38: seq=0 tt1=56 time=6.169 ms
64 bytes from 14.215.177.38: seq=1 ttl1=56 time=5.473 ms
64 bytes from 14.215.177.38: seq=2 ttl=56 time=5.114 ms
64 bytes from 14.215.177.38: seq=3 tt]1=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
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3.4.2. 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>
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 ttlI=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
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--- 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 Internet, 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 ttl=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 ttl=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

3. 5. SSH remote login to the development board

The OpenWRT system has SSH remote login enabled by default, and allows root
users to log in to the system. Before ssh login, you need to make sure that the Ethernet is
connected, and then use the ifconfig command or check the router to get the IP address of
the development board
3.5. 1. SSH remote login development board under Ubuntu
1) Get 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@192.168.1.87 (Need to be replaced with the IP address of
the development board)

3) The display after successfully logging in to the system is shown in the figure below
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test@ubuntu:~5 ssh root@l92.168.1.3?

The authenticity of host '192.168.1.87 (192.168.1.87)' can't be established.
ED25519 key fingerprint is SHA256:L08YsirKj/IT93J1tgkKLhGXvH7mUQZKa2lojpFISvC4.
Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added '192.168.1.87' (ED25519) to the list of known hosts.

BusyBox v1.31.1 () built-in shell (ash)

OpenWrt SNAPSHOT, ri15253-d6cb50c7ba

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.

3.5. 2. SSH remote login development board under Windows
1) First get the IP address of the development board

2) MobaXterm can be used to remotely log in to the development board under windows,
first create a new ssh session

a. Choose Session

b. Then select serial port SSH

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

d. Then enter the username of the Linux system, “root”

e. Finally click OK
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3.Enter the IP address of the
development board

Secure Shell (S5H) session

5.Finally click OK

i

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

= 'g(ﬂ
dien Tool 3 Help
: ©® % Y B & & @ X ©

Session | Servers  Tools  Games  Sessions  View Spit  MultiExec Tumnelng Packages Settngs  Help Xserver  Exit

ck cor 4 @

User sessiors 2.Select serial port SSH
« / P (o]
TR ‘ Session e.ﬁ/g
£1.Choose Session
]
8
g v ] % = @
& HE B ¥ @ @ @ F E O @ x 0
bico SSH || Telnet Rsh  Xdmcp RDP VNC FiEe SFTP  Serial File Shell Browser Mosh Aws 53  WSL
z
8
=
L) T e |

Basic SSH settings
2 | L
e
é |Remme host * 192.168.1.87 | [¥] Specify username  root] Port 22 ,‘?
‘ / \
i Advafed SSH settings i Bl Terminal settings I "% Network settings | &kmark settings i

[ © Cancel ]

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

3) The display after successfully logging in to the system is shown in the figure below

cor

v

Lo | rm
(SSH client, X-server and net

king tools)

Sessions

B SSH session to
? SSH compression
? SSH-browser

by server)

bled or no i by server)
? DISPLAY 5:0-

For more in

S0p | A, wacros | & Tools

=
FREEDOM

B |
_|WIRELESS

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

root@0openkrt #I

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

B 192.168.1.87 (root) == @]
Terminal Sessions View Xserver Tools Games Settings Macros Help

E o: o w kA ® B Y E & & @ X 0o
Session  Servers  Tools Games  Sessions  \View Spit  MultExec Tunneiing Packages Settings  Help X server Exit

&
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3.6. USB interface test

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

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

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

test.txt

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

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

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

3.7. Onboard LED light test instructions

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

Lan port status light | Lan port is connected to the network cable, the yellow light

(yellow light) flashes, the Lan port is unplugged, the yellow light is off

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

a. First enter the red light setting directory

root@OpenWrt:~# cd /sys/class/leds/orangepi-rlplus:red:sys

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

root@OpenWrt:/sys/class/leds/orangepi-r1plus:red:sys# echo 0 > brightness

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

root@OpenWrt:/sys/class/leds/orangepi-r1plus:red:sys# echo 1 > brightness

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

root@OpenWrt:/sys/class/leds/orangepi-r1plus: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-r1plus:red:sys# echo none > trigger

3.8. Log in to the OpenWRT management page

1) Connect the WAN port of OrangePi R1 Plus to your main router with a network cable

2) Connect the computer to the LAN port of OrangePi R1 Plus with a network cable,
enter http://192.168.2.1 to login OpenWRT management interface, and enter the

username “root”’and password “password” or none(default), and then click “login”

P [ 04 19216821 L\ - © W noe &
1.Enter http://192.168.2.1 to login openwrt management interface

»

FIBEHD!
HFBEEE, 7 oot AR REEBLURFENHER.
s
EEEN 2.Enter username "root",password "password" or none(default)
BFREADRENEE, /
BFR#&  root
] 3.Click "login"

3.9. [Install packages

There are two ways to install the software package on the OpenWRT system

3.9.1.  Install via opkg in the terminal
1) Update the list of available packages
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root@OpenWrt:/# opkg update

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

3) Install the specified software package

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

4) View installed software

root@OpenWrt:/# opkg list-installed

5) Uninstall software

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

3.9.2. Install on the package management page
1) Click "System" -> "Package" to enter the software package management page

FigEHED!
HFIEEEH, &8 oot

LA
= E:
37% (40.6 MB)
ik oifE:
Bk EHTIE- |I EfREAE B opkg -
HH
EFEER 1-100, #1504
RHAER R Fi i3
(.ipk)
464xlat 12 52 KB 464x!atpmwdes support to deploy limited IPv4 access services to : =
mobile-: s

2) Click "Update List" to get a list of available packages, then click “available”, and then
the number of packages currently available is shown here.
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nHe
SR 1.Click "update list" to get the list of available packages

52% (277.5 MB)

i TEEEERsn: S
El% Hik EEBAE- || EE opkg

A | ERE | B

T | FHESRT 1-100, #1506 | »

2.Click "available"

RIEERH hze xip ik

(ipk) 5 -
P*) 3The number of packages currently available is shown here
464xlat 7 59KB 464xlat provides support to deploy limited IPv4 access services to k..
mobile-

Bind 26 2.5KB Provides support for 6in4 tunnels in /etc/config/network.::- g

Grd 10 3.9KB Provides support for 6rd tunnels in fetc/config/network. - =2E

3) Find the software that needs to be installed and click "install"

W8 wireless-tools1£{&

This package contains a collection of tools for configuring wireless adapters implementing the
"Linux Wireless Extensions”.

FEAL 24.8 KB TEAREE | MREE,
EEEMRELPNTE

4) After the installation is complete, you can see the installed software on the "Installed"

page, and you can remove the software
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nite
EHR=E[E:
Click "installed™ to display the list of installeéQE’c'a[a(éi"gMeE;
s THARERSEE: EHE: _
& Wik | EEEE || Lenga- | EEopke
P : Click "remove" to remove the
S The installed packages are shown here corresponding software
ST 1-100, $253 package
REQEH hEZs K faik
(.ipk)
adblock 2083 - - [ T ]
aria2 1.35.0-3 - - | bdi- T |
ariang 1.1.7-2 - - | 1885 |

3. 10. Mount external storage devices

3.10.1. Mount in the terminal
1) Connect the U disk (or other storage device) to OrangePi R1 Plus

2) 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

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

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

test.txt

3.10.2. Mount on the mount point management page
1) Connect the U disk (or other storage device) to OrangePi R1 Plus

2) Click "System" -> "Mount Point" in OpenWRT to enter the mount point setting page
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FIGEED!
R IREED, A root

=
2RRE

BIFRE S A swap 188, HRESHERENASENEEE

@ sEnEENEESACEENER S

BaiEHFEER Swap X
@ SaEEREIREN swap K

3) Find the mount point storage device settings at the bottom of the interface, click the
"Add" button to add a mount point

M s A I

TEETERREX RS
EEFHERREXFRARR

BHEENXHRS
MR £ L] =L HFHSE
/dev/root / 83.59 MB / 102.36 MB 16.30% (16.69 MB)
tmpfs ftmp 495.40 MB / 495.63 MB 0.05% (236.00 KB)
tmpfs fdev 512.00 KB / 512.00 KB 0.00% (0 B)
HHSR
EEFEREERTX REPIMENSR
BB && EHA RS EEE XHRS
R w BE
UUID: 84173db5-fa%9-e35a-95¢6-28613ccT%ead jmntmmeblkopt V%0 aesalbiss o - j

7]
"

{/dev/mmcblk0pl, 16.00 MB) (extd)
UUID: f313567-€9f1-525d-9895-3bal 30b4a864 , auto . _
(/dev/mmcblk0p2, 104.00 MB) 4 (ext4) =

4) Select the actual connected device /dev/sdal in the UUID column of the general
settings (choose according to your own device)
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BHS - FHE

SHBRE
BAs]

UUID  F95C-BAAG (/dev/sda, 14.43 GB) v

- 183§ UUID Iofg --

84173db5-fa99-e35a-95¢6-28613ccT9eal (/dev/immeblkOpl, 16.00 MB)
f313567-e5f1-5a5d-9895-3bal 30b4a864 (/dev/mmeblkip2, 104.00 MB)
FO5C-BAAG (/dev/sda, 14.43 GB)

EHR

5) Use custom in the mount point column, fill in the target directory to be mounted to,
here is the /mnt directory as an example, check the "enabled" above, and then click
"save"

EHS - TR

SHRE

i

UUID | F95C-BAAG (/dev/sda, 14.43GB) v

B mRiEE, NED VD AFEEENREXFREHiES

e g‘mt
ETRENETER

6) After setting, click "Save and Apply" to make the mount point effective
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R HEHs "8 =1 HESE
[devjroot / 8359 MB / 102.36 MB 16.30% (16.69 MB)
tmpfs ftmp 495.40 MB /495,63 MB 0.05% (240.00 KB)
tmpfs [dev 512.00 KB /512.00 KB 0.00% (0 B)
B
EEFRREEHANHRETHAENSH
BR & =11 XRHE B MR
::] m EE
UUID: 84173db5-fa99-e35a-95¢6-28613ccT9ead auto . .. . ]
{/dev/mmcblkOp1, 16.00 MB) fmntfmmcblkOpL o gy Haialits e = o
UUID: f1313567-6911-5254-9895-3ba1 30b 42864 auto e [P
& » —
(/dev/mmcblk0p2, 104.00 MB) / (exegy ~ defults & = o

il

UUID: 9951-5d78 (/dev/sdal, 14.42 GB) Jmnt f\fftat] defaults = s

oY

=10 wE

AR

w3 | v

7) After saving, you can see in "Mounted File System", the storage device has been

mounted
BEHNXHRS
XA f34=1 )] =] HHSX
[dev/root / 36.65 MB / 102.36 MB 62.16% (63.63 MB)
tmpfs Jtmp 492.07 MB / 495.63 MB 0.72% (3.57 MB)
tmpfs Jdev 512.00 KB / 512.00 KB 0.00% (0 B)
/dev/sda /mnt 14.32GB/ 14.41GB 0.63% (92.65 MB) ‘ MEHE
#HS
EEFRESEHEARAPNIENENK
BB ia& #Ea KRS R ZHERE
H m uE
UUID: 84173db5-fa99-e35a-95¢6-28613cc79ead 2 " auto S =
{/dev/mmcblkopl, 16.00 MB) fmntmmeblkipl. g defaults. & 2
UUID: ff313567-e9f1-5a54-5895-3bal 3042864 } auto i & _
(/dev/mmcblk0p2, 104.00 MB) ! (ext4) e =
UUID: f95c-baaf (/dev/sda, 14.43 GB) Jmnt [a;::] defaults % =
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3. 11. Using Aria2

1) Click "Service" -> "Aira2" to enter the Aira2 management page

HigEED!
HRIEEED, 1579 oot BPIRES

g8
Aria2 - 188
Aria2 B—THE. FHE, EFANTHTE.

FEEZIEE, &ifiR: https://arial.github.io

EiE

=1

2) Check "Enabled" to enable Aira2, set the directory for downloading files in
"Download Catalog", and click "Save and Apply" to save the settings
Aria2 - 1§58

Aria2 E—1EE. SEE BEFeNTEIE.
FERESEE &A1 : hitps:iana2.github.io

Ana2 BREFRIET.

Oz WEB 7 : AriaNg ‘WebUl-Aria2

EAPEN | RPC 30 | | HTTP/FTP/SFTP i | BT &0

LUtFFEIRET ara2 v

B E=LERRAR.

TEEZE  /mntizdal/ana2

D ATHETEHNESR. il /mo/sdal.

ESVHER | varetc/aia2

D BTHEESE 4, Session 304 DHT WiEER.

BREE O
EAERTEEES 5
B AT
RPN EREEE SRR ES .
=il e
option=value =
@ TNEERIFIER. B2 : option=value , fllll : netrc-pazh=/tmp/ .neczc. \
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3) After saving, click "AriaNg" to enter the downloader, click the "New" button, and

enter the download link in the box to download

3. 12. Use samba network share

1) Click "Service" -> "Network" to enter the samba network share management page

FigEHD! :
ERISEEE, #7 root AP B

MEHEE
Samba Version 4.12.7

BHEE

BO | FEE v

@ UIRiEENEN. FIZENSR lan

T{F#  WORKGROUP

#ik | Sambaon OpenWRT

2) Click "Add" at the bottom of the directory that needs to be shared. Here, take the
setting of the shared/mnt directory as an example. After enter the name, path and
permissions of the shared directory, click "Save and Apply" to save the configuration.

EEAE
ERNEAENER, STEREICEHLE LOXHE,

=t BE- 7 A B AFE  RF 4 HElR HFRE  VFSH®R  Apple Time-
b1 = Root P EE ¥ b2 4 RIS PRiER Time- machine &
2.Enter a name f&r the shared folder ABF ; g zlchine i (GB)
P -1
mmt fmnt o777 o777 e
|— | \ 4.Click "save and apply" to save the configuration
+— 3.Set shared directory
: RIEHEIA | v
1.Click Add SHE

www.orangepi.cn 46 www.xunlong.tv



range Pi H 7 F/iit PRI e A R 2 = BT B

3) To access Samba under windowsl0 system, sharing needs to confirm whether
window10 has started network discovery and sharing. If it is not started, first set the
following settings

a) Enable Samba v1/v2 access

Go to "Control Panel" -> "Programs" -> "Turn Windows features on or off", select
"SMB 1.0/CIFS File Sharing Support", and click "OK" to apply the configuration

o}

<~ ~ " [@ » Control Panel » Programs

Contrel Panel H e

O aneRome o [ Programs and Features
System and Security ] Uninstall a program | & TL.IVH '\-\'md.cws fEdtI{IEE on or off 'v‘le.w installed updates
Run programs made for previcus versions of Windows | How to install a pregram
Metwork and Internet
Hardware and Sound @ Default Programs . . o
S Change default settings for media or devices | Make a file type always open in a specific program

¢ Frograms h_ Set your default programs

User Accounts e

Appearance and
Personalization

Clock, Language, and Region [E Windows Features - O *

Ease of A i
RO Turn Windows features on or off (7]

To turn a feature on, select its check box. To turn a feature off, clear its check box. A filled box means that cnly
part of the feature is turned on.

Microsoft Print to PDF -~
MultiPoint Connector

Print and Decument Services

RAS Connection Manager Administration Kit (CMAK)

Remote Differential Compression AP| Support

RIP Listener

Simple Network Management Protocel (SNMP)

Simple TCPIP services (i.e. echo, daytime etc)

|SMB 1.0/CIFS File Sharing Suppor|

Telnet Client \

TFTP Client ¥

Windows ldentity Foundation 3.5 o

Windows PowerShell 2.0

Windows Process Activation Service

‘Windows TIFF IFilter

Work Folders Client ~

Cancel

=

=

=

ROOROO0O8O000ROEOR

=

b) Turn on network discovery
Go to "Control Panel" -> "Network and Internet" -> "Network and Sharing Center"
-> "Advanced Sharing Settings", open "Turn on Network Discovery" and "Turn on File

and Printer Sharing"
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*d Advanced sharing settings — O %
« - \ *& > Control Panel » Metwork and Internet > Metwork and Sharing Center » Advanced sharing settings v & | Search Control Panel o
~
Change sharing options for different network profiles
Windows creates a separate network profile for each network you use. You can choose specific options for
each profile.
Private
Network discovery
When network discovery is on, this computer can see other network computers and devices and is
visible to other network computers.
@ Turm on network discovery
[ Turn on automatic setup of network connected devices,
O Turn off network discovery
File and printer sharing
When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.
@ Turm on file and printer sharing
) Turn offfile and printer sharing
HomeGroup connections
Typically, Windows manages the connections to other homegroup computers. But if you have the
same user accounts and passwords on all of your computers, you can have HomeGroup use your
account instead.
@ Allow Windows to manage homegroup connections (recommended)
() Use user accounts and passwords to connect to other computers
v
&) Save changes Cancel

4) After the setting is completed, enter \OpenWrt in the address bar of the explorer to
access the shared directory, the user name is root, and the password is password (you

don't need a password)

= | mmt
HE EE
« « P L > FEE > OpenWrt > mmt
* GEAE Eh o
& OneDrive System Volume Information
wiringOP J 3 3
&> WPSpIE audio.wav ( 7 18:10 VAV 32 1,936 KB
o g g openwrt-sunxi-cortexa7-sun8i-h2-plu... MDSSUM =i 1KB
s =] orangepi.txt AT 1KB
B wn [ 7] usbcamera.apk APK 37i4 20,451 KB
= B8R
¥ =
) B5
W =F
i FEEE (C)
= temp (\wboxsrv) |
o Wi
ol SEEE
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4. OpenWRT SDK instructions

4.1. Download the source code of OpenWRT SDK

4.1.1. Download OpenWRT from github
1) Download the code of OpenWRT

test@test:~$ sudo apt update
test@test:~$ sudo apt install git
test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git

2) After the OpenWRT code is downloaded, the following files and folders will be
included

test@test:~/orangepi-build$ 1s

BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

4.1.2.  Download OpenWRT from Baidu Cloud
1) First download the compressed package of OpenWRT from Baidu Cloud. The

download link of Baidu Cloud is
URL: https://pan.baidu.com/s/1vWQmCmSYdH7iCDFyKpJtVw

Password: zero

orangepi-build E)E??Eﬁﬁ

2) After the download is complete, use the - command to decompress
OpenWRT.tar.gz
‘test@test:~$ tar -zxf OpenWRT.tar.gz ’
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test@test:~$ cd openwrt/

test@test:~/openwrt$ s

BSDmakefile Config.in feeds include Makefile README.md scripts
target toolchain config dl feeds.conf.default LICENSE package
rules.mk staging dir tmp tools

4.2. Compile OpenWRT

4.2.1. Compile OpenWRT Source Code

1) First 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: This step and the subsequent make compile will download many packages with
foreign sources. Because of network problems, it is very likely that the download will fail
and cause compilation errors. Therefore, it is recommended to use the source code
package, which already contains the ones that need to be downloaded. Software package,

no need to download, after decompression, you can go directly to step 2

2) Choose to use the OrangePi R1 Plus Configuration file

test@test:~/openwrt$ cp config/Orangepi_R1_Plus.config .config

test@test:~/openwrt$ make defconfig

3) Start compiling
Execute make V=s to start compilation
test@test:~/openwrt$ make V=s

4) When you need to select a new software package

test@test:~/openwrt$ make menuconfig

5) Save your personal package configuration for next use

test@test:~/openwrt$ ./script/diffconfig.sh > ../config/my_config

6) Image generation location

‘openwrt/bin/targets/rockchip/ armvs§/
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openwrt-rockchip-armv8-xunlong_orangepi-r1plus-ext4-sysupgrade.img.gz

5. Linux system instructions

5. 1. Supported Linux Release version and kernel version

Release version Kernel version Server version Desktop version
Ubuntu 18.04 Linux5.8 Supported Not Supported
Ubuntu 20.04 linux5.8 Supported Not Supported

Debian 10 linux5.8 Supported Not Supported

5. 2. linux5.8 kernel driver adaptation situation

Functions Status
USB2.0 OK
TF card boot OK
Gigabit Ethernet OK
USB to Gigabit LAN OK
USB camera OK
LED Lights OK
13pin GPIO OK
12C OK
SPI Nor Flash OK
UART OK
Reset button OK

9.3. Linux system default login account and password

Account Password
root orangepi
orangepi orangepi

www.orangepi.cn 51 www.xunlong.tv




range Pi H 7 F/iit PRI e A R 2 = BT B

0.4. 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
OFARgEpISreSIZehIesyStem script through the DRANEEDITESIZCTICSYSIOMISCEVICe
systemd service to automatically expand the rootfs, so there is no need to manually

expand

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

automatic expansion is running correctly

root@orangepirlplus:~# df -h

Filesystem Size Used Avail Use% Mounted on

udev 430M 0 430M 0% /dev
tmpfs 100M 56M 95M 6% /run
dev/mmcblkOpl 15G 915SM 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
does not use a separate BOOT partition 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 usually automatically mount the TF card partition, if the automatic mounting
is normal, use the Is command to see the following output, the TF card partition
name 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 root user in Ubuntu PC
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test@test:~$ sudo -i
[sudo] test password:
root(@test:~#

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

new file named _

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 delete the TF card, then unplug the TF and plug it into the
development board to start. When the linux system starts, when the
file .no_rootfs resize in the /root directory is detected, the rootfs will no longer
be automatically expanded

f.  After prohibit automatic expansion of rootfs, you can see that the available

capacity of the TF card is only about 168M

root@orangepirlplus:~# df -h

Filesystem Size Used Avail Use% Mounted on

udev 417M 0 417M 0% /dev

tmpfs O8M 29M 96M 3% /run
dev/mmceblkOpl 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

0.5. 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 Pi2.1.0 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 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 a card reader, and then directly modify the
configuration of the linux system in the TF card after mounting the TF card in the Ubuntu
PC. TF card inserted into the development board to start

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

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

boot/orangepiEnv.txt

3) The above commands are actually to set the variables in _ After
setting, you can open _ to check

root@orangepir1plus:~# 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 for output

5.6. Ethernet port test

5.6.1. Lan Port Test
1) First, plug the network cable into the onboard Ethernet interface of the development

board, and ensure that the network is unblocked
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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:~# 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:~# 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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5.6.2.  Wan Port Test
1) First insert the network cable into the usb to 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@orangepirlplus:~# ifconfig eth0

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:~# 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

0.7. SSH remote login to the development board

Linux systems have SSH remote login enabled by default, and allow root users to log
in to the system. Before ssh login, you need to make sure that the Ethernet is connected,
and then use the ifconfig command or check the router to obtain the IP address of the
development board

5.7. 1. SSH remote login development board under Ubuntu
1) Get 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 (Need 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) The display after successfully logging in to the system is as shown in the figure below

test@ubuntu:~5 ssh root@192.168.1.62
root@l92.168.1.62"'s password:

|_|ﬂ__._ =

Bionic with

System load: .08 .05 0.65 Up time:
Memory usage: % 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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You can enter the following command on the development board and try to connect
root@orangepir1plus:~# rm /etc/ssh/ssh_host_*

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

9.7. 2. SSH remote login development board under Windows
1) First get the IP address of the development board

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

a. Choose Session
b. Then select serial port SSH
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

i 1. Choose Session

\,, —

4. Enter the username of the Linux system, Orangepi or root

Secure Shell (SSH) session

5. Finally click OK

Sox O cancel

R ~[1s2 168136 T Spacily usermame [ <dotact
X
Y Adanced SH setngs \- Tarmnal setings  *3: Network settings

3. Enter the IP address of the development board

UNRIGISTIRID VERSION  Pesst s.cxi t Mobaiiern by sunotrg o e rofessors e

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

B 192.168.1.36 (root)

Terminal Sessions View X server Tools Games Settings Macros Help

@ k% % A B EH Y I8 & 0

MultiExec Tunnelng Packages Settings Help

Session Servers Tools Games Sessions View Split

Chi nart

-.__._-_!I-j—'\' connect...

. ;
.. User sessions

«
- 192. 168.1.36 {root)
£
2
]
LY
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4) The display after successfully logging in to the system is as shown in the figure below

Terminal Sessions View Xserver Tools Games Settings Macros Help

% x ® B ¥y B & & 0 X o

5 Games Sessions View Split  MuitExec Tunneling Packages Setngs  Help

? MobaXterm 28.5 ?

E| v Name ¢ (SSH client, X-server and networking tools)
£
* ::;Z B SSH session to ro
anupg ? SSH compression
iingoR ? SSH-browser
‘:iiuwv ? X11-forwarding : (disabled or supported by server)
desktop_autologin ? DISPLAY 5 192

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

St ‘ X Macros | & Tools

Welcome to Orange Pi Bionic with Linux 5.8.18-rockchip64

System load: 0.00 0.0 0.0 Up time: Local users:
: 18 % of 979MB P .62 192.168.1.96
62°C

17%

Bl root@orangepirlplus:~# I

] Follow terminal folder

5.8. Onboard LED light test instructions

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 | Wan port is connected to the network cable, the yellow light is

(yellow light) always on, the Wan port is unplugged, the yellow light is off

Lan port status light | The Lan port is connected to the network cable, the yellow

(yellow light) light is always on, and the Lan port is unplugged, the yellow
light is off

2) The method of setting the red light on and off and flashing is as follows
a) First enter the red light setting directory

root@orangepirlplus:~# cd /sys/class/leds/status_led
b) The command to set the red light off is as follows
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root(@orangepirlplus:/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:/sys/class/leds/status_led# echo 1 > brightness

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

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

5.9. USB Port Test

5.9.1.  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:~# 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:~# mount /dev/sdal /mnt/

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

4) After mounting, use the - command to view the capacity usage and mount point of
the U disk

root@orangepirlplus:~# df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt

5. 10. USB wireless network card test

The USB wireless network cards that have been tested in the linux5.8 system are as
follows. Please test other types of USB wireless network cards by yourself. If you cannot

use them, you need to transplant the corresponding USB wireless network card drivers.
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Serial number Model
1 RTL&723BU
2 RTL&821CU

5.10. 1. 1. RTL8723BU test

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

the development board

2) Then the Linux OS will automatically load RTL8723BU related kernel modules, and

you can see the following output through the Ismod command

root@orangepirlplus:~# Ismod | grep "rtl8"
rtI8xxxu 126976 0
mac80211 925696 1 rtl8xxxu

3) Through the dmesg command, you can see the loading information of the
RTL8723BU module

root@orangepirlplus:~# dmesg | tail

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

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

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

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

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

3128.895703] usb 3-1: RTL8723BU rev E (SMIC) 1T1R, 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: rtI8xxxu: 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, please refer to the WIFI connection test section for WIFI connection and test
method

t:ot@orangepirl plus:~# ifconfig wix0013eff458ae

1x0013eff458ae: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
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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 with
the Bus type as USB is the Bluetooth node of RTL8723BU. For the Bluetooth test

method, please refer to the Bluetooth test section

root(@orangepirlplus:~# 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

5.10.1.2. RTL8821CU test

1) First insert the RTL8821CU wireless network card module into the USB interface of

the development board

2) Then the Linux OS will automatically load RTL8821CU related kernel modules, and

you can see the following output through the Ismod command

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

3) Through the dmesg command, you can see the loading information of the
RTL8821CU module

root@orangepirlplus:~# 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: hci0: RTL: examining hci_ver=08 hci rev=000c Imp ver=08§
Imp_subver=8821
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3987.561349] Bluetooth: hci0: RTL: rom_version status=0 version=1
3987.561370] Bluetooth: hciO: RTL: loading rtl_bt/rt18821c_fw.bin
3987.561818] Bluetooth: hciO: RTL: loading rtl_bt/rt18821c_config.bin
3987.562148] Bluetooth: hciO: RTL: cfg_sz 10, total sz 21678
3987.974248] Bluetooth: hciO: RTL: fw version 0x826ca99¢
3987.998204] rtl8821cu 2-1:1.2 wixd0cObf8742cd: renamed from wlan0

— 1 — 1 —

4) Then you can see the device node of RTL8821CU WIFI through the ifconfig
command, please refer to the WIFI connection test section for WIFI connection and test
method
root(@orangepirlplus:~# 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 0
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 RTL8821CU. For the Bluetooth

test method, please refer to the Bluetooth test section

root(@orangepirlplus:~# 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

5.11. WIFI connection test

5.11.1. Linux OS test method

1) First use the serial terminal to log in to the Linux OS (Serial software please use

MobaXterm, 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 the interface opened by nmtui as shown below

S

P2

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

WWww.orangepi.cn

64

www.xunlong.tv




A

" range Pi Hi/*F it PRI e A R 2 = BT B

T
X

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 to, then use the Tab key to position the

cursor on 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 thefiMiFi you want to cq

ok
EETY
o
*k
e
e

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

password in Pssword and press Enter to start connecting to WIFI
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<Activate>

Wired T
* Wired connection 1 #
i

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 before the connected
WIFI name

Wired

* Wired connection 1

Wi-Fi
+ — EET

*ok K

It will be displj/ed
Wifi connectigp,js caij

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

9) The IP address of wifi can be viewed through the ifconfig command

root@orangepir 1 plus:~# ifconfig wixdOcObf8742cd

wixd0cObf8742cd: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu
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:~# ping www.baidu.com -I wixd0cObf8742cd

PING www.a.shifen.com (14.215.177.39) from 192.168.1.198 wlxd0cOb{f8742cd: 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

5. 12. Bluetooth test

5.12.1. Linux OS test method

1) The bluez tool is required to use the Bluetooth connection. Use the following
command to install the bluez tool

root(@orangepirlplus:~# apt update

root(@orangepirlplus:~# 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:~# 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: 'orangepirlplus'

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 surrounding devices

root(@orangepir1plus:~# bluetoothctl

[NEW] Controller 00:13:EF:F4:58:AE orangepirlplus [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 /NKTFHL
[NEW] Device 44:F2:1B:B8:76:7B Roy

4) After scanning the device you want to pair, you can pair it. Pairing requires 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

5.13. 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 has automatically

loaded the following modules

root@orangepirlplus:~# Ismod | grep "uvc"

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 a number 1)
command, you can see that the device node information of the USB camera is
/dev/video0

root(@orangepirlplus:~# apt update

root@orangepir 1 plus:~# apt install v4l-utils
root@orangepirlplus:~# 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:~# apt update

root(@orangepirlplus:~# apt-get install fswebcam
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b.

% After installing fswebcam, you can use the following command to take
pictures

a) -d option is used to specify the device node of the USB camera

b) --no-banner is used to remove the watermark of photos

c) -roption is used to specify the resolution of the photo

d) ./image.jpg is used to set the name and path of the generated photo

root@orangepirlplus:~# fswebcam -d /dev/video0 --no-banner -r 1280x720 -S

S ./image.jpg

C.

In the server version of the Linux OS, after taking the picture, you can use the

scp command to transfer the picture to the Ubuntu PC for image and viewing

root@orangepir 1 plus:~# 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:~# apt update

root(@orangepirlplus:~# apt install motion

b.

Modify the configuration of /etc/default/motion, modify

start_motion_daemon=no to start_motion_daemon=yes

root@orangepirlplus:~# sed -i
"s/start_motion_daemon=no/start_motion_daemon=yes/" \

etc/default/motion (This is a command)

C.

Modify/etc/motion/motion.conf configuration

root@orangepir 1 plus:~# 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:~# /etc/init.d/motion restart

[ ok ] Restarting motion (via systemctl): motion.service.

.

Please make sure that the Orange Pi development board can connect to the
network normally before using motion, and then obtain the IP address of the
development board through the ifconfig command

Then enter the [IP address of the development board: 8081] in the Ubuntu PC or
Windows PC on the same LAN as the development board or the Firefox browser

of the mobile phone to see the video output by the camera.
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w © 1y noe W
Enter the IP address of the development board + 8081 port number here

© | £ 192.168.1.105

0. 14. Temperature sensor

1) RK3328 has a total of 1 temperature sensor, the command to check the temperature is

as follows

root@orangepir1plus:~# cat /sys/class/thermal/thermal_zone(/type
soc-thermal

root@orangepir1plus:~# cat /sys/class/thermal/thermal_zone0/temp
61664

5. 15. How to install Docker

1) Uninstall the old version of docker that may exist first

root@orangepir1plus:~# apt remove docker docker-engine docker-ce docker.io

2) Then install the following packages

root(@orangepirlplus:~# apt update
root@orangepirlplus:~# apt install -y apt-transport-https ca-certificates curl

software-properties-common (This is a command)

3) Add the key of Alibaba Cloud docker
root(@orangepirlplus:~# curl -fsSL’

http://mirrors.aliyun.com/docker-ce/linux/ubuntu/gpg
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| sudo apt-key add - (This is a command)

4) Add the corresponding docker source in the system source of Ubuntu

root@orangepirlplus:~# add-apt-repository ""deb [arch=armé64|

https://mirrors.aliyun.com/docker-ce/linux/ubuntu $(Isb_release -cs) stable"

(This is a command)

5) Install the latest version of docker-ce

root(@orangepirlplus:~# apt update

root(@orangepirlplus:~# apt install docker-ce

6) Verify the status of docker

root(@orangepirlplus:~# 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

7) Test docker

root@orangepirlplus:~# docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3adc147a449¢ef11e0941a1fd0bf4a8e6c9408b2600777¢S

Status: Downloaded newer image for hello-world:latest

Hello from Docker!

This message shows that your installation appears to be working correctly.
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9. 16. 13Pin transfer board interface pin description

1) Please refer to the figure below for the sequence of the 13 pin interface of the Orange

Pi R1 Plus development board

.......

Pin 1 Pin 13

2) The schematic diagram of the 13pin interface of the Orange Pi R1 Plus development
board is shown below

CON12
DIP13-254

vCcC_Sys DIP13-254

j
GND.||__2C é
9,10,12] TW10-SDA 3 3 3
9.10,12] TWI0-sCK $S id 4
O] UARTL_TX SS ds
9] UARTL_RX g 5 6
[ILINEOUTR 5 7
OILINEOUTL 5 5 s
9] TV-0UT d o
GP103_co S 104 15
UART1_TTS < 119 17
UART1_RTS g 124 12
[10]IRRX S d 13

3) The function description of the 13 pin adapter board interface pins of Orange Pi R1
Plus 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¢) The 3rd, 4th, 5th, 6th, 10th, 11th and 12th pins of the 13pin interface cannot
be used after the adapter board is connected
d) Also note that the MIC and 2*USB on the 13pin adapter board cannot be
used on Orange Pi R1 Plus
b. When the 13 pin interface of the Orange Pi R1 Plus development board is not
connected to the adapter board, pins 3, 4, 5, 6, 10, 11, 12 and 13 can be used as ordinary
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GPIO
Pin Function GPIO GPIO
serial number
1 VCC_SYS
2 GND
3 TWI0O-SDA | GPIO2 D1 89
4 TWIO-SCK | GPIO2_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 GPIO2_A2 66

5. 17. How to install wiringOP

1) Download the code of wiringOP

root@orangepirlplus:~# apt update
root@orangepir 1 plus:~# apt install git

root@orangepirlplus:~# git clone https://github.com/orangepi-xunlong/wiringOP

2) Compile wiringOP

root@orangepirlplus:~# ¢d wiringOP
root(@orangepirlplus:~/wiringOP# ./build clean

root(@orangepirlplus:~/wiringOP# ./build

3) The output of the test gpio readall command is as follows, where the physical pins 1 to
13 correspond to the 13 Pin pins on the development board, and the pins 7, 8, 9, and 14

cannot be used on WiringOP. Use Please ignore when
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root@orangepiriplus:~# gpio readal
+---+ R1 Plus +---
| GPIO | wPi | e | Vv | Physical | V
Sy

2z |
4 |
6 |
8 |

10 |

12 |

14 |
____+___
| Physical | V
--+ RL PLUS +---

root@orangepiriplus:~#

0. 18. 13pin interface GPIO, 12C, UART test

wiringOP has been adapted to the Orange Pi R1 Plus development board, using
wiringOP can test the functions of GPIO, 12C and UART
5.18.1. 13pin GPIO port test

1) Below, take pin 5-corresponding to GPIO as GPIO3 A4--corresponding to wPi serial
number as 2-as an example to demonstrate how to set the high and low levels of the
GPIO port

root@orangepiriplus:~# gpio readall
+---+ R1 Plus +---
| Physical | v
e e e
| 1112 |
3 4 |
5 6 |

CcTs.1
GPIOZ2_A2

11 12 RTS.1
13 || 14 |
et e e
| Physical | V
+---+ R1 Plus +---

9 10 | GPIO3_C@
|

| N

| 'l

| 7118 |
| N

| §

|

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

serial number of the wPi corresponding to the pin

root@orangepir1plus:~/wiringOP# gpio mode 2 out

Use gpio readall to see that the mode of pin 5 has changed to out
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root@orangepiriplus:~# gpio mode 2 out
root@orangepiriplus:~# gpio readall
--+ R1 Plus #---
| Mode | V | Physical | Vv
s R
1 2
4

1
0

|
I
I
|
|
| 1
|

GPIOZ2 A2 N

s o
| V Physical | V
--+ R1 Plus +---

-+
|
|
|
|
|
|
|

-+
|

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

successfully

root@orangepir 1 plus:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value (V) of pin 7 has become 0
root@orangepiriplus:~# gplo readall
--+ R1 Plus +---
| Mode | V | Physical | V
TR = T
o P
jl'a
|l
]
9 11
CTs.1 p 1] 11 ||
GPIO2 A2 N | 1] 13 ||
et e e R
| Vv | Physical | V
+---+ R1 Plus +---

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

successfully

root@orangepir 1 plus:~/wiringOP# gpio write 2 1

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

o= R1 Plus
| GPIOD i Name P Physical
+ ______

—————— +
GPIO |
------ +

GPIO3_CO
Bk

|| 8

------ +

GPIO |
—————— +

—t —————— — 4 — &

Physical
R1 Plus

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

5.18.2. 13pin I2C test

1) The linux5.8 OS turns off the i2¢ controller in 13pin by default in dts. If you need to

use i2¢, you first need to open the configuration of i2¢ first. The opening method of i2¢ in
Linux5.8 OS is as follows:

a. According to the schematic diagram of 13pin, the i2c available on the

development board is i2¢0

CON12
DIP13-254

vce sys DIP13-254

14
TN | —
[9,10,12] TWI0-SDA : =d 3
[9.10,12] TW10-5CK §< 4d 3
[9_ UARTLTX 2d 5
9] UARTL_RXSS ?c 6
[9] LINEOUTR g d 7
O]LINEOUTL 35 59 8
9] TV-OUT ds
6PI03.c0 $S 104 7,
UART1_CTTS S 114 77
UART1_RTS é 2412
[10]IR-RX > d 13

b. Then set overlays=i2cO in /boot/orangepiEnv.txt to open the configuration of
12c0

overlays=i2c0

c. Then restart the system. When booting, you can see the configuration output of
I2C DT overlays in the boot log of u-boot
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Applying kernel provided DT overlay rockchip-i2¢0.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, if there are more i2c¢ device nodes under /dev, the

configuration is correct

root@orangepir1plus:~# Is /dev/i2¢c*
dev/i2¢c-0 /dev/i2c-1

e. The correspondence between different i2¢ device nodes is shown below, where

a) 12c0 in 13pin corresponds to /dev/i2¢c-0

root@orangepiriplus:~# ls /sys/class/i2c-adapter/i2c-* -lh
Lrwxrwxrwx 1 root root @ Dec 18 03:45 [sys/class/i2c-adapter/i2c-0 -> ../.

lrwxrwxrwx 1 root root B Dec 18 03:45 [sys/class/i2c-adapter/i2c-1 -> ../
root@orangepiriplus:~#

2) Then start testing i2c, first install i2c-tools

root(@orangepirlplus:~# apt update

root(@orangepirlplus:~# apt install i2c-tools

3) Then connect an i2¢ device to the i2c¢0 pin of the 13pin connector

12c0
sda pin corresponds to pin 3
sck pin corresponds to pin 4
vce 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 i2¢ device can be
detected, it means that i2c can be used normally
root@orangepirlplus:~# i12cdetect -y ©
1 2 3 4 5 :
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5.18.3. 13pin UART test

1) The uart controller in 13pin is closed by default in the Linux5.8 OS in dts. If you need
to use uart, you need to open the configuration of uart first. The opening method of uart
in Linux5.8 OS is as follows:
a. According to the schematic diagram of 13pin, the uart available on the
development board is uartl

CON12
DIP13-254

vcC_SYS DIP13-254

J NS
1
GND.”-—_gc 7
[9,10,12] TWI0-SDA d3
[9,10,12] TW10-SCK $S 2cl
STUARTL TX o5 SE
9] UARTL_RXSS d s
[STLINEOUTR 5 =7
BILINEOUTL 3 59 8
9] TV-OUT d g
6PI03_co $S 104 75
UART1_CTS £S 114
UARTI_RTS 2 291
[10]IR-RX ) d 13

b. Then set overlays=uartl in /boot/orangepiEnv.txt to open the configuration of
uartl

overlays=uartl

c. Then restart the system. When starting, you can see the configuration output of
UART related DT overlays in the u-boot startup log

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,
uartl in 13pin corresponds to /dev/ttyS1

root@orangepiriplus:~# ls /sys/class/tty/fttyS* -1lh
Lrwxrwxrwx 1 root root @ Jan 21 2816 /sys/class/tty/ttySo -
LrwxXrwxrwx root root Jan 21 2016 /sys/class/tty/ttys1i
LrwxXrwxrwx root root Jan 21 2016 [sys/class/tty/ttysS
Lrwxrwxrwx root root Jan 21 2016 /sys/class/tty/ttys
LrwxXrwxrwx root root Jan 2016 ys/class/tty/ttys4 -
LrwxXrwxrwx root root Jan 2016 [sys/class/tty/ttysS5s -:
LrwxXrwxrwx root root Jan 21 2016 /sys/class/tty/ttyS
Llrwxrwxrwx 1 root root Jan 21 2016 /sys/class/tty/ttys7 -
root@orangepiriplus:~#

(<]

1
1
1
1
1
1

oo o0coo

2) Then start to test the uart interface, first use the Dupont line to short-circuit the rx

and tx of the uartl interface to be tested
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uartl
tx pin corresponds to pin 5
X pin corresponds to pin 6

3) Then modify the serial device node name opened by the serial test program serial Test
in wiringOP to /dev/ttyS1

root@orangepir 1 plus:~/wiringOP/examples# vim serialTest.c

int main ()
i
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 ;

1

4) Recompile the serial test program serialTest in wiringOP

root@orangepir 1 plus:~/wiringOP/examples# make serialTest
[CC] serialTest.c

[link]

root@orangepir 1 plus:~/wiringOP/examples#

5) Finally run serialTest, if you can see the following print, it means that the serial

communication is normal

root@orangepir 1 plus:~/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°C
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0.19. Method of outputting kernel print information to 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
UARTT1 in the 13pin interface, as follows:

1) For the linux5.8 OS, you need to open the configuration of uartl first. For the detailed
configuration method, see 13pin UART test

2) Then modify console=ttyS2 in /boot/boot.cmd to console=ttyS1

root(@orangepirlplus:~# vim /boot/boot.cmd

|| test "$ bot then setenv nsoleargs |"co
|| test "S${co € etenv consoleargs |"c«

; then setenv consolea
e”; then setenv consoleargs "boot

3) Then recompile /boot/boot.cmd to /boot/boot.scr (operate in the linux OS of the

development board)

root@orangepirlplus:~# 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. Connect the GND of the USB to TTL module to the GND of the 13pin interface
of the development board
b. Connect the RX of the USB to TTL module to the TX of the development board
UART1
c. The TX of the USB to TTL module is connected to the RX of the development
board UART1
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GND TX RX of development
board UART1

5) Then restart the development board, you can see that the kernel console outputs to
ttyS1 by default. Note that the output log of u-boot is still output to ttyS2, not ttyS1

Orange Pi 2.1.0 Bionic ttySil

orangepiriplus login: I

0. 20. View 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 you can use the serial number to distinguish multiple

development boards

root@orangepir1plus:~# cat /sys/devices/platform/board/info
Hardware : ORANGEPI-R1PLUS

Revision : 0002

Serial : 9b25e2e5a704467¢

Model : OrangePi R1PLUS

Manufacturer : Shenzhen Xunlong Software CO.,Limited

5. 21. Method to restart the system

1) Restart using the reboot command

root@orangepir 1 plus:~# reboot

2) Use the poweroff command to shut down. If you need to start up, you need to re-plug

the power supply
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root@orangepir I plus:~# poweroff

3) Short press the reset button on the development board to restart the system

[FFaray) fd ofe ) e
- %:'E” &

6. Linux SDK instructions

The Linux SDK is compiled 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
3) First download the code of orangepi-build. The code of orangepi-build is modified
based on the armbian build system. Currently, the k3328 series development board

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

4) 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 2020.07 linux5.8.18
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5) After orangepi-build is downloaded, it will contain the following files and folders
a. build.sh: Compile the startup script
external: Contains the configuration files needed to compile the image, specific
scripts, and the source code of some programs, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build instruction file
e. scripts: general scripts for compiling linux images
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

6.1.2.  Download cross compilation toolchain
1) When orangepi-build is run for the first time, it will automatically download the

cross-compilation toolchain and place it in the toolchains folder. Every time the
orangepi-build build.sh script is run, 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

] 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 1
downloading using http(s) network [ gcc-linaro-arm-non
#e30eec 17MIB/33M15 CN:1 DL: ETA:1
] Verified [ PGP ]
deC(}mpl’eSSlng
.. 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
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 ° llnux tar.xz: 48.8MiB [13 BMIB/S] [==
downloading using http(s) network [ linaro-4.9.4-2017.01-x8 arm n

{

[

[

[

[

[

[

[

[

[

[

{

#3dee3e 72MiB/76MiB CN:1 DL: ETA:
[ Verified [ MD5 ]

[ decompressing
[
[
[
[
[
[
[
[
[
[
[
[
i
[

gcc-linaro-4.9.4-2017.01-x86_64_arm-linux- gnueabl tar.xz: 77.0MiB [14.2MiB/s]
downloading using http(s) network [ -linaro-7.4.1-2019.02-x86 64 arm-linux-gn
#42€728 104MiB/104MiB CN:1 DL:
Verified [ MD5 ]
decompressing
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux- gnueabl tar.xz: 104MiB [13.9MiB/s]
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-linu:
#d232ee 256MiB/251MiB CN:1 DL:
Verified [ MD5 ]
decompressing
gcc-arm-9.2-2019.12-x86_64-arm-none-Linux- gnueablhf tar xz: 251MiB [13.7MiB/s]
] downloading using http(s) network [ arm-9.2-2019.1 36 _64-aarch64-none-linu
#88b441 268MiB/269MiB CN:1 DL:
1 Verified [ MD5 ]
decompressing

2) The image URL 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 toolchains is downloaded, it will contain multiple versions of cross-compilation

toolchains
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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 tool chain used to compile the rk3328 linux5.8 kernel source

code is

gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu

5) The cross-compilation tool chain used to compile the rk3328 u-boot 2020.07 source

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 tool chain. The source code of linux kernel and
u-boot 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 linux5.8 kernel source code is stored is as follows

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.8-rockchip64/

b. The git repository of b.u-boot 2020.07 source code is as follows

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2020.07

2) When orangepi-build runs for the first time, it will download the cross-compilation
tool chain, 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 the startup script

b. external: Contains the configuration files needed to compile the image, specific
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function scripts, and the source code of some programs. The rootfs compressed
package cached during the compilation of the image is also stored in external

c. kernel: Store the source code of the linux kernel. The folder named
orange-pi-5.8-rockchip64 stores the kernel source code of the current branch of
the k3328 development board. Please do not manually modify the name of the
kernel source folder. If you modify it The kernel source code will be
re-downloaded when the build system is running

d. LICENSE: GPL 2 license file
README.md: orangepi-build instruction file
output: store files such as u-boot, linux and other deb packages generated by
compilation, compilation logs, and images generated by compilation

scripts: general scripts for compiling linux images

e

h. toolchains: store cross-compilation toolchains
i. u-boot: The folder named v2020.07 in the u-boot source code stores the u-boot
source code of the current branch of the rk3328 development board. Please do
not modify the name of the u-boot source code folder manually. If you modify it
The u-boot source code will be re-downloaded when the compilation system is
running
j. userpatches: store configuration files needed to compile scripts
test@test:~/orangepi-build$ 1s
build.sh external kernel @ LICENSE output README.md scripts

toolchains u-boot wuserpatches

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, then press Enter
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Choose an option
Compile image | rootfs | kernel | u-boot

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

i Choose an option |
Please choose a Board.
orangepipcplus Allwinner H3 quad core 1GB RAM WiFi eMMC T
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
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
3 pizero Allwinnpe ad core MR B JiFi /BT GRF SPT [ |
riplus Rockchi quad core 1GB RAM 2xGBE USB2 SPI | L
<Select= <Exit=

4) Then it will start to compile u-boot, some of the information prompted during

compilation are explained as follows
a. u-boot source version

[ 0.k. ] Compiling u-boot [ v2020.07 ]

b. The version of the cross-compilation toolchain

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gec 9.2.1 |

c. The path of u-boot deb package generated by compiling

[ 0.k. ] Target directory [ output/debs/u-boot |

d. Package name of u-boot deb package generated by compiling

[ 0.k. ] File name [ linux-u-boot-current-orangepirlplus 2.1.0 armé4.deb ]

e. Compilation time

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, use the following command without

selecting through the graphical interface, you can start compiling u-boot directly
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[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus
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 2.1.0_armo64.deb

6) The files contained in the generated u-boot deb package are as follows
a. Use the following command to unzip 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_2.1.0_armé64.deb. (Note that thereisa "."

at the end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-current-orangepirlplus 2.1.0 arm64.deb usr

b. The decompressed file is as follows

test@test:~orangepi-build/output/debs/u-boot$ tree usr
usr
L—1ib
|— linux-u-boot-current-orangepirlplus 2.1.0_arm64
| |—idbloader.bin
|  —uboot.img /lu-boot binary file
| L—trust.bin
L— u-boot
— LICENSE
|— orangepi_rl plus rk3328 defconfig
L— platform_install.sh

3 directories, 6 files

7) When the orangepi-bulid build system compiles the u-boot source code, it will first
synchronize the u-boot source code with the u-boot source code of the github server, so if

you want to modify the u-boot source code, you first need to turn off the download and
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update function of the source code (You need to compile u-boot once to turn off this
function, otherwise you will be prompted that u-boot's source code cannot be found),
otherwise the changes made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

8) When debugging u-boot code, you can use the following method to update u-boot in
the linux image for testing
a. Upload the compiled u-boot deb package to the Linux OS 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_2.1.0_armé4.deb root@192.168.1.xxx:/root

b. Then log in to the development board, uninstall the installed deb package of

u-boot

root(@orangepirlplus:~# apt purge -y linux-u-boot-orangepirlplus-current

c. Install the new u-boot deb package just uploaded

root@orangepirlplus:~#
dpkg -i linux-u-boot-current-orangepirlplus 2.1.0_armo64.deb

d. Then run the nand-sata-install script

root(@orangepirlplus:~# nand-sata-install
e. Then select 5 Install/Update the bootloader on SD/eMMC

Current root: UUID=2c6157a8-edfb-43a8-8867-bd614f65cc71

| BlInstall/Update the bootloader on SD/eMMC

<Cancel>
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f.  After pressing the Enter key, a Warring will pop up first

mm mmmmm mm
o= # "

# # #mmmm"
M # 2!

# *# -

This script will update the bootloader on

< No >

g. Press Enter again to start updating u-boot, and the following information will be

displayed after the update

Writing bootloader

Done.

h. Then you can restart the development board to test whether the u-boot

modification 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
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.

orangepirl Allwinner H2+ quad core 256MB RAM WiFi SPI 2XETH
orangepizero Allwinner H2+ quad core 256MB/512MB RAM WiFi SPI
orangepipc Allwinner H3 quad core 1GB RAM

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
orangepiplusze Allwinner H3 quad core 2GB RAM WiFi GBE eMMC
orangepizeropluszh3 Allwinner H3 quad core 512MB RAM WiFi/BT eMMC
orangepipc2 Allwinner H5 gquad 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
0 eni gern

Allwinner H6 quad core 1GB RAM GBE

<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 don’t need to modify
the kernel configuration, just exit it. 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 you
run the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily block the
pop-up kernel configuration interface
test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no

b. You can also set KERNEL_CONFIGURE=no in the

orangepi-build/userpatches/config-default.conf configuration file to disable this feature

permanently

c. If the following error is prompted when compiling the kernel, this is because the
terminal interface of the Ubuntu PC is too small and the make menuconfig interface
cannot be displayed. Please adjust the terminal of the Ubuntu PC to the maximum, and

then rerun the build.sh script

HOoSTCC 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) Part of the information prompted when compiling the kernel source code is explained
as follows

a. Linux kernel source code version

[ 0.k. ] Compiling legacy kernel [ 5.8.18 ]

b. The version of the cross compilation tool chain 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 consistent with the default configuration
file

[ 0.k. ] Exporting new kernel config [ output/config/linux-rockchip64-current.config |

e. The path of the deb package related to the compiled kernel

[ 0.k. ] Target directory [ output/debs/ |

f.  The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-current-rockchip64 2.1.0 armé64.deb ]

g. Compile time

[ 0.k. ] Runtime [ 25 min]

h. At the end, it will display the compiling command to recompile the kernel
selected last time. Use the following command without selecting through the

graphical interface, you can directly start compiling the kernel source code

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus
BRANCH=current BUILD OPT=kernel RELEASE=bionic BUILD DESKTOP=no
KERNEL_CONFIGURE=yes |

6) View the deb package related to the kernel generated by the compilation
a. linux-dtb-current-rockchip64 2.1.0_armé4.deb Contains dtb files used by
the kernel
b. linux-headers-current-rockchip64 2.1.0_armé64.deb Include kernel header
files
c. linux-image-current-rockchip64_2.1.0_arm64.deb  Contains kernel image

and kernel module
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test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-current-rockchip64 2.1.0 armé64.deb
output/debs/linux-headers-current-rockchip64 2.1.0 arm64.deb

output/debs/linux-image-current-rockchip64 2.1.0_armé64.deb

7) The files contained in the generated linux-image deb package are as follows
a. Use the following command to unzip 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_2.1.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-current-rockchip64 2.1.0_armé4.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-current-rockchip64 2.1.0 arm64.deb usr

b. The decompressed file is as follows
test@test:~/orangepi_build/output/debs/test$ tree -L 2

I— boot

| I— config-5.8.18-rockchip64 //The configuration file used to compile the
kernel source code

| I— System.map-5.8.18-rockchip64

| L— vmlinuz-5.8.18-rockchip64 //Compile the generated kernel image file

I— etc

| L Kkernel

—1ib

| L— modules //Compile the generated kernel module

I— linux-image-current-rockchip64 2.1.0 _armé64.deb
L— usr

—1ib

L— share

8 directories, 4 files

8) When the orangepi-bulid compilation system compiles the linux kernel source code, it
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first synchronizes the linux kernel source code with the linux kernel source code of the
github server, so if you want to modify the linux kernel source code, you first need to turn
off the source code update function (you need to complete the compilation once This
function can be turned off after the linux Kkernel source code, otherwise it will be
prompted that the linux Kernel source code cannot be found), otherwise the changes
made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

9) If you modify the kernel, you can use the following method to update the kernel and
kernel modules of the development board Linux OS
a. Upload the compiled linux kernel deb package to the Linux OS of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-current-rockchip64_2.1.0_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:~# apt purge -y linux-image-current-rockchip64

c. Install the deb package of the new linux kernel just uploaded

root@orangepir1plus:~# dpkg -i linux-image-current-rockchip64_2.1.0_armo64.deb

d. Then restart the development board, and then check whether the kernel-related

changes have taken effect

10) The method of installing the kernel header file into the Linux OS is as follows
a. Upload the deb package of the compiled linux header file to the Linux OS of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-headers- current-rockchip64 2.1.0_armé64.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@orangepir 1 plus:~# dpkg -i linux-headers- current-rockchip64 2.1.0_armé64.deb

c. After installation, you can see the contents of the kernel header file just installed
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in /usr/src

root@orangepirlplus:~# Is /usr/src

linux-headers-5.8.18-rockchip64

root@orangepirlplus:~# Is /usr/src/linux-headers-5.8.18-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.

orangepiri Allwinner H2+ quad core 256MB RAM WiFi SPI 2xETH
orangepizero Allwinner H2+ quad core 256MB/512MB RAM WiFi SPI
orangepipc Allwinner H3 quad core 1GB RAM
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 quad core 2GB RAM WiFi GBE eMMC
orangepizeroplus2h3 Allwinner quad core 512MB RAM WiFi/BT eMMC
orangepipc2 Allwinner quad core 1GB RAM GBE SPI
orangepiprime Allwinner quad core 2GB RAM GBE WiFi/BT
orangepizeroplus Allwinner quad core 512MB RAM GBE WiFi SPI
orangepizeroplus2h5 Allwinner quad core 512MB RAM WiFi/BT eMMC
orangepi3 Allwinner quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepilitez Allwinner quad core 1GB RAM WiFi/BT USB3
orangepioneplus Allwinner core 1GB RAM GBE

ngep g = d = ME B _BAM W

RLECTOL O LLWLNNET NOLY QUI0 COLE 2lallD) Lyl RAll WLEL
orangepiriplus Rockchip RK3328 quad core 1GB RAM BE USB2 SPI

<Select=
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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 linxu5.4 are as follows

Choose an option |
Select the target 0S release package base

buster Debian 18 Buster
bionic Ubuntu Bionic 18.84 LTS
focal Ubuntu Focal 20.04 LTS

5) If you are compiling the server version of the image, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal

version will be much less than 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, rootfs will be compiled, and some of the
information prompted during compilation are explained as follows

a. Type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for bionic]

b. The storage path of the compiled rootfs compressed package

[ 0.k. ] Target directory [ external/cache/rootfs |

c. The name of the rootfs compressed package generated by the 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 without
selecting through the graphical interface, you can directly start compiling rootfs
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus
BRANCH=current BUILD_ OPT=rootfs RELEASE=Dbionic
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BUILD _MINIMAL=no BUILD DESKTOP=no
KERNEL_CONFIGURE=yes |

7) View the compiled rootfs compressed package
a. bionic-cli-arm64.153618961f14¢28107ca023429aa0eb9.tar.lz4is a compressed
package of rootfs, the meaning of each field of the name is
a) bionic represents the type of linux distribution of rootfs
b) cli cli indicates that rootfs is a server version type
c) arm64 represents the architecture type of rootfs
d) 153618961f14c28107ca023429aa0eb9 is the MD5 hash value generated by
the package names of all software packages installed by rootfs. As long as
the list of software packages installed by rootfs is not modified, this value
will not change. The compilation script will use this MD5 hash value.
Determine whether you need to recompile rootfs
b. bionic-cli-arm64.153618961f14c28107ca023429aa0eb9.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 and will not restart the compilation. When
compiling the image, it will also go to external/cache/rootfs to find out whether it is
already Rootfs with cache available, if available, use it directly, which can save a lot of

download and compilation time

6. 5. Compile 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, 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.

orangepiri Allwinner H2+ quad core 256MB RAM WiFi SPI 2xETH
orangepizero Allwinner H2+ quad core 256MB/512MB RAM WiFi SPI
orangepipc Allwinner quad core 1GB RAM
orangepipcplus Allwinner quad core 1GB RAM WiFi eMMC
orangepione Allwinner quad core 512MB RAM
orangepilite Allwinner quad core 512MB RAM WiFi
orangepiplus Allwinner quad core 1GB/2GB RAM WiFi GBE eMMC
orangepiplusze Allwinner quad core 2GB RAM WiFi GBE eMMC
orangepizeropluszh3 Allwinner quad core 512MB RAM WiFi/BT eMMC
orangepipc2 Allwinner quad core 1GB RAM GBE SPI
orangepiprime Allwinner quad core 2GB RAM GBE WiFi/BT
orangepizeroplus Allwinner quad core 512ZMB RAM GBE WiFi SPI
orangepizeroplus2h5 Allwinner quad core 512MB RAM WiFi/BT eMMC
orangepi3 Allwinner quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepilite2 Allwinner quad core 1GB RAM WiFi/BT USB3
orangepioneplus Allwinner core 1GB RAM GBE

0 il One rl = MB =

Rockchip RK3328 quad core 1GB

<Select>

4) Then select the type of rootfs

buster Debian 10
bionic Ubuntu 18.04
focal Ubuntu 20.04

The Linux distributions supported by linxu5.8 are as follows

Choose an option |
Select the target 0S release package base

buster Debian 18 Buster
bionic Ubuntu Bionic 18.84 LTS
focal Ubuntu Focal 20.84 LTS

5) If you are compiling the server version of the image, you can also choose to compile

www.orangepi.cn 99 www.xunlong.tv




range Pi H 7 F/iit PRI e A R 2 = BT B

the Standard version or the Minimal version. The pre-installed software of 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, it will start to compile the Linux image. The general
process of compilation is as follows
a. Initialize the compilation environment of Ubuntu PC and install the software
packages needed for the compilation process
b. Download the source code of u-boot and linux kernel (if it is cached, only update
the code)
Compile u-boot source code and generate u-boot deb package
Compile linux source code, generate linux related deb package
Make deb package of linux firmware
Make deb package of orangepi-config tool
Make board-level support deb package

= m o m oo o/ o

Check whether the rootfs has been cached, if there is no cache, then re-create the
rootfs, if it has been cached, just unzip and use

i. Install the previously generated deb package 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

configurations, etc.

~

Then make an image file and format the partition, the default type is ext4

[u—

Then copy the configured rootfs to the image partition
m. Then update the initramfs
n.

Finally, the bin file of u-boot is written to 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_2.1.0_ubuntu_bionic_server_linux5.8.18/orangepirl

plus_2.1.0_ubuntu_bionic_server_linux5.8.18.img |

b. Compilation time
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[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, use the following command without

selecting through the graphical interface, you can directly start to compile the
image
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepirlplus
BRANCH=current BUILD_ OPT=image RELEASE=bionic
BUILD_MINIMAL=no BUILD DESKTOP=no KERNEL_CONFIGURE=yes |

7. Android OS instructions

7.1. Supported Android version

Android version Kernel version

Android 9.0 Linux4.4

7.2. Android 9.0 function adaptation situation

Function RE
USB2.0 OK

TF card start OK
USB to Gigabit network OK
Gigabit network card OK
Infrared OK
CVBS video OK
Headphone audio OK
LED light OK
Reset button OK
ADB debugging OK

7.3. Onboard LED light display description

Power status light (red light) | The system starts, the red light flashes
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Wan port status light (yellow | Wan port is connected to the network cable, the yellow

light) light is always on, the Wan port is unplugged, the yellow
light is off

Lan port status light (yellow | Lan port is connected to the network cable, the yellow

light) light is always on, the Lan port is unplugged, the yellow
light is off

7.4. How to use ADB

7.4.1.  Open USB debugging option
1) The USB debugging mode is turned on by default, and the ADB debugging can be
used directly by default. If there is a problem with the use of ADB, you can use the

following method to turn it on, first select settings

O sxmaes

2) Then select device preferences
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Settings

Network & Internet

Device Preferences

Remotes & Accessories

3) Then open the developer options
Storage
Screen saver
Developer options

Location

Security & restrictions

Accessibility

4) Then confirm the USB connection status and USB debugging
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USB settings

USB debugaging

Debug mode when USB |& connected

Internet Adb

fimt "
abied Internet act

Android bug co

7.4.2.  Use network connection adb debugging
1) To use the network adb, there is no need to use the Type-C interface data cable to

connect the computer and the development board, but to communicate through the
network, so first make sure that the wired network of the development board has been

connected, and then obtain the IP address of the development board. To be used later
2) Make sure that the USB debugging option is turned on

3) Make sure that the service.adb.tcp.port of the Android OS s set to port number
5555

console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

4) If service.adb.tcp.port is not set, you can use the following command to set the port

number of network adb

console:/ # setprop service.adb.tcp.port 5555
console:/ # stop adbd
console:/ # start adbd

5) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt install adb
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6) Then connect to the network adb on the Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx (The IP address needs to be modified tg
the IP address of the development board)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
List of devices attached
192.168.1.xxx:5555 device

7) Then you can log in to the Android OS through adb shell on the Ubuntu PC
test@test:~$ adb shell
rk3328 box:/ #

7.4.3.  Use data cable to connect adb for debugging

1) The USB debugging mode is turned on by default, and ADB debugging can be used
directly by default. If there is a problem with the use of ADB, you need to turn on the
USB debugging function in the system settings first

2) Then you need to use the Type-C interface data cable to connect the development
board to the USB interface of the computer (make sure that the computer power supply is

sufficient for the development board to work normally)

OTG Port

3) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt install adb

4) View the identified ADB device
‘test@test:~$ adb devices
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List of devices attached
20080411 device

5) Then you can log in to the Android OS through adb shell on the Ubuntu PC
test@test:~$ adb shell
Rk3328-box:/ #

8. Android SDK instructions

The Android SDK is compiled on a PC with Ubuntu 18.04 installed. Other versions

of Ubuntu OS may have some differences

8.1. Download the source code of Android SDK

1) First download the sub-volume compressed package of Android SDK from Google

Drive

RK3328_Android_Source Code Bﬁﬁ% . &
2020-12-16 11:49  Z0EdiE]: kAHEH

EE 4 | £8F44 - RK3328 Android_Source Code

orangepi_ri_plus_androidd_v1.0.tar.gz03 4.17G 2020-12-24 09:38
orangepi_r1_plus_android9_v1.0.tar.qz02 4.88G 2020-12-24 09:38
orangepi_r1_plus_android9_v1.0.tar.gz01 4.886 2020-12-24 09:38
orangepi_r1_plus_android9_v1.0.tar.gz00 4.88G 2020-12-24 09:38

orangepi_r1_plus_android9_v1.0.tar.gz.md5sum 2968 2020-12-24 09:39

2) After downloading the sub-volume compressed package, you can first use the
md5Ssum -¢ *.md5sum command to calculate whether the checksum is correct. If the
prompt is successful, it means that the downloaded image is correct, and you can
decompress it without worry. If the checksum does not match, it means it was
downloaded. There is a problem with the sub-volume compression package, please try to

download again

‘test@test:~$ md5sum -¢ *.md5sum
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orangepi_rl plus android9 v1.0.tar.gz00: success
orangepi rl plus android9 vl1.0.tar.gz01: success

orangepi_rl plus android9 vl1.0.tar.gz02: success

orangepi_rl plus android9 v1.0.tar.gz03: success

3) After the Android source code package is downloaded, you first need to merge
multiple compressed files into one, and then unzip

test@test:~$ mkdir OrangePiR1Plus

test@test:~$ cat orangepi_r1_plus_android9_v1.0.tar.gz* > OrangePiR1Plus.tar
test@test:~$ tar xf OrangePiR1Plus.tar -C OrangePiR1Plus

8. 2. Build Android compilation environment

4) Because the Android 9.0 source code is too large, in order to avoid unnecessary errors
in the compilation and development process, it is recommended that the local
environment hardware and software configuration:

a. Operating system: 64-bit Ubuntu 18.04 and above

b. Hard disk space: minimum 150GB or more

5) Install JDK
test@test:~$ sudo add-apt-repository ppa:openjdk-r/ppa

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install openjdk-8-jdk

6) Configure JAVA environment variables
a. First determine the installation path of java, generally
test@test:~$ Is /usr/lib/jvm/java-8-openjdk-amd64
ASSEMBLY EXCEPTION bin docs include jre lib man src.zip
THIRD PARTY README
b. Then use the following command to export java environment variables
test@test:~$ export JAVA_HOME=/usr/lib/jvm/java-8-openjdk-amd64
test@test:~$ export PATH=$JAVA_HOME/bin:SPATH
test@test:~$ export CLASSPATH=.:$JAVA_HOME/lib:SJAVA_HOME/lib/tools.jar

7) Install platform support software
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test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gce-multilib g++-multilib libc6-dev-i386 \
lib32ncursesS-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgl1-mesa-dev libxml2-utils xsltproc unzip

test@test:~$ sudo apt-get install u-boot-tools

8.3. Compile Android image

8.3.1.  Compile u-boot
1) Enter the u-boot directory, select the configuration of rk3328 and start compiling

u-boot

test@ubuntu:~/OrangePi R1Plus RK3328/$ cd u-boot
test@ubuntu:~/OrangePi R1Plus RK3328/u-boot$ ./make.sh rk3328
make for tk3328 defconfig by -j24

2) After compiling, three files of trust.img, rk3328 loader vx.xx.xxx.bin and uboot.img
will be generated

uboot version: U-Boot 2017.09-gdc89501087 (Dec 17 2020 - 19:43:15)
pack uboot.img success!

merge success(rk3328 loader v1.16.250.bin)

merge success(trust.img)

Platform RK3328 is build OK, with new .config(make rk3328 defconfig)

8.3.2.  Compile the kernel

1) Enter the kenel directory, specify the kernel configuration rockchip defconfig, and
then start to compile the kernel image, rk3328-evb-android-avb corresponds to the file
name of the dts used

test@ubuntu:~/OrangePi R1Plus RK3328$ cd kernel
test@ubuntu:~/OrangePi R1Plus RK3328/kernel$
make ARCH=armé64 rockchip_defconfig
test@ubuntu:~/OrangePi R1Plus RK3328/kernel$
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make ARCH=armé64 rk3328-evb-android-avb.img -j8

2) After compiling, generate three files resource.img, boot.img and zboot.img

Pack to resource.img successed!

Image: resource.img (with rk3328-evb-android-avb.dtb logo.bmp logo kernel.bmp
is ready

Image: boot.img (with Image resource.img) is ready

Image: zboot.img (with Image.lz4 resource.img) is ready

8. 3. 3. Compile Android

After configuring the JDK environment variables according to the actual compilation
environment, follow the steps below and execute make
test@ubuntu:~/OrangePi R1Plus RK3328$ source build/envsetup.sh
test@ubuntu:~/OrangePi R1Plus RK3328§ lunch rk3328 box-eng
test@ubuntu:~/OrangePi R1Plus RK3328§ make -j8

8.3.4. Firmware packaging

After completing the above compilation, execute the mkimage.sh script in the root
directory of the SDK to generate the firmware, and all the images required for
programming will be copied to the rockdev/Image-rk3328 box directory.
test@ubuntu:~/OrangePi R1Plus RK3328$ ./mkimage.sh

8.3.5.  Generate upgrade image

1)After completing the above operations, run the ./make.sh -u script in the SDK root
directory to generate the Orangepi R1 Plus Android9.img image
test@ubuntu:~/OrangePi R1Plus RK3328$ ./make.sh -u

2)The path where the generated upgrade image is stored is
OrangePi_R1Plus_RK3328/rockdev/Image-rk3328 box/Orangepi_R1_Plus_Androi
d9.img
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8.3.6.  Automatically compile scripts

In order to improve the efficiency of compilation and reduce the possible misoperation of
manual compilation, a fully automated compilation script is integrated in the SDK to
facilitate firmware compilation and backup.
test@ubuntu:~/OrangePi R1Plus RK3328% ./make.sh -h
Usage: ./make.sh [ARGS]

Options:
-A build Android
-B build U-Boot
-K build Linux kernel
-F, --all  build all (U-Boot, kernel, Android)
-M make rockdev image
-u generate update.img
-h show this help message and exit

If you need to compile all functions and package them into a image, you can execute the
following commands to complete the entire compilation process
test@ubuntu:~/OrangePi R1Plus RK3328% ./make.sh -F -M -u
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