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1. Basic features of Orange Pi S Pro

1.1. Whatis Orange Pi 5 Pro

The Orange Pi 5 Pro adopts the new generation of 8-core 64 bit ARM processors
from the Ruixin Micro RK3588S, specifically the quad core A76 and quad core ASS. It
adopts the Samsung 8nm LP process technology, with a large core main frequency of up
to 2.4GHz. It integrates the ARM Mali-G610 MP4 GPU, embedded with
high-performance 3D and 2D image acceleration modules, and an Al accelerator NPU
with up to 6 Tops of computing power. It has 4GB/8GB/16GB (LPDDRS5) memory and
up to 8K display processing capabilities.

The Orange Pi 5 Pro offers a wide range of interfaces, including HDMI output, Wi Fi
5, M.2 PCle 2.0x1, Gigabit Ethernet ports, support for PoE+(requiring PoE+HAT),
USB2.0, USB3.1 interfaces, and 40pin expansion pins. It can be widely used in high-end
tablet, edge computing, artificial intelligence, cloud computing, AR/VR, intelligent
security, smart home and other fields, covering all AloT industries.

Orange Pi 5 Pro supports the official operating system Orange Pi OS developed by
Orange Pi, as well as operating systems such as Android 12.1, Debianl1, Debianl2,
Ubuntu 20.04, and Ubuntu 22.04.

1. 2. Purpose of Orange Pi 5 Pro

We can use it to achieve:

A Linux desktop computer
A Linux network server
Android tablet

Android game consoles, etc

Of course, there are also many other features. With a powerful ecosystem and a
variety of expansion accessories, Orange Pi can help users easily achieve delivery
from creativity to prototype and then to mass production. It is an ideal creative
platform for makers, dreamers, and hobbyists.
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1. 3. Hardware features of Orange Pi 5 Pro

Introduction to Hardware Features

* Rockchip RK3588S (8nm LP process)
* 8-core 64 bit processor
* 4-core Cortex-A76 and 4-core Cortex-ASS5 large and small

CPU :
core architectures
* The maximum frequency of the large core is 2.4GHz, while
the maximum frequency of the small core is 1.8GHz
* Integrated ARM Mali-G610
GPU

* OpenGL ES1.1/2.0/3.2. OpenCL 2.2 and Vulkan 1.2

* An Al accelerator NPU with built-in computing power of
NPU up to 6 Tops
* Supports mixed operations of INT4/INT8/INT16

* HDMI 2.1, Maximum support 8K @60Hz

Video output * HDMI 2.0, Maximum support 4K@60Hz

e 1* MIPI D-PHY TX 4Lane

Memory 4GB/8GB/16GB (LPDDRS5)
* 1 * MIPI CSI 4Lane

camera
» 1 * MIPI D-PHY RX 4Lane

PMU RK806-1
* EMMC socket, can be connected to external eMMC
modules
* 16MB QSPI No FLASH (default empty patch, reused with
Onboard storage

eMMC)

* MicroSD (TF) Card slot
* PCle 2.0x1 M.2 M-KEY (SSD) slot

10/100/1000Mbps  Ethernet,  supports  PoE+(requires
PoE+HAT)

Ethernet

* 3.5mm headphone jack audio input/output

audio frequenc
q Y * On board MIC input

12
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* 2 * HDMI output

PCle M.2 M-KEY

* Supports SSD

USB interface

1 * USB3.0 Supports Device or HOST mode
3 * USB2.0 HOST
2 * USB2.0 HOST (Lead out through 9-pin pin pin

arrangement)

40pin Extended needle | Used to expand UART, PWM, 12C, SPI, CAN, and GPIO
arrangement interfaces
Debug UART Included in the 40PIN expansion port
LED lamp RGB LED Three color indicator light
Keys 1 * MaskROM key, 1 * RESET key, 1 * On/Off key
power supply Type-C interface power supply 5V/5A;
Supported operating | Orange Pi OS (Droid) « Orange Pi OS (Arch) . Android12.1.
systems Debianl1. Debianl2. Ubuntu20.04 and Ubuntu22.04 etc

Introduction to appearance specifications

Product size

Imm*56mm

weight

58g

range Pi™ is a registered trademark of Shenzhen Xunlong Software Co., Ltd
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1.4. Top and Bottom Views of Orange Pi 5 Pro

Top view:

Bottom view:
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1.5. 1.5.Interface Details of Orange Pi 5 Pro

Type-C/Power port(5V/5A) Audio In/Out

MIC

POWER Key
LED
MaskROM Key

Gigabit Ethernet ———————a

Ethernet chip —=

4GB/8GB/16GB LPDDR5

UsB3.1 (Above) &5
MIPI DSl interface

USB2.0 (Below) F'_:
PMU —

WiFi 5+BT5.0

WiFi5+BT5.0
Antenna pedestal

RESET Key

-
2*USB2.0
USB2.0 headers

5V Out
Fan (5V)

Debug TTL UART
40Pin headers
RTC Connector (2Pin 1.25mm)

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

56mm

DP to HDMI chip Camera2

M.2 M-Key

M.2 2280 Mounti
(NVME PCle2.0 x1) ounting

PCB Nut
eMMC interface

MicroSD Card 5|ot+ & T RS — Cameral

USB2.0 Hub chip

SPI Flash (default empty)

16
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[GPIOL D3 ey UART4_RX_MO g ﬂgﬁnu gg-.
@; n}; 2 UARTA_TX_MO
i i  12C5_ W

w
i
<
[ ]
[N N ]
w
%I

r‘anc]e Pi 5Pro

V1.2

P04 AG 3 P
UART3_TX_M2  GPI04_AS]

The diameter of all four positioning holes is 3.0mm.
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2. Introduction to using the development board

2. 1. Prepare the necessary accessories

1) TF card, a class10 or above high-speed SanDisk card with a minimum capacity of
8GB (32GB or above is recommended)

Samisk A &

Samisk
Ultra

1668 M
& Al % I

2) TF card reader, used to burn images into TF cards

4

3) HDMI interface display

£ 1 ¥o o

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

18
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7

Note that if you want to connect to a 4K or 8K monitor, please ensure that the
HDMI cable supports 4K or 8K video output.

5) 10.1-inch MIPI screen, used to display the system interface of the development board
(this screen includes adapter board and OPi5Plus/OPi5B/OPi5/OPi5Pro universal)

— ]

,JL‘

6) Power adapter, Orange Pi 5 Pro recommends using a 5V/5A Type-C power supply for
power supply

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

negotiation function and only supports fixed 5V voltage input.

7) USB interface mouse and keyboard, as long as it is a standard USB interface mouse

and keyboard, can be used to control the Orange Pi development board




5
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:-_:'mncie Pi

Smart sleep

Simple and stylish
omfertable

8) USB camera

WEBCAM o == HDFULL

9) 5V cooling fan. As shown in the following figure, there are interfaces on the
development board for connecting the cooling fan. The specifications of the interfaces are

2pin 1.25mm spacing

The fan on the development board can be adjusted for speed and switch through
PWM.

10) 100Mbps or Gigabit Ethernet cable, used to connect the development board to the

Internet

20
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11) USB 2.0 corporate to corporate data cable, used for burning images to eMMC,
NVMe SSD, and other functions

13) OV13855 camera with 13 million MIPI interface

14) When using the serial port debugging function, a 3.3V USB to TTL module and
DuPont cable are required to connect the development board and computer with the USB
to TTL module and DuPont cable

21
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15) Personal computers with Ubuntu and Windows operating systems installed

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

2 Windows PC Used to burn Android and Linux images

2.2. Download the image of the development board and

related materials

1) The website for downloading the English version:

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

-support/Orange-Pi-5-Pro.html

22
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Orange Pi 5 Pro

Orange Pi 5 Pro

Official Resources

User Manual Schematic Official Tools

Official Images

\Y 4 ~ @ \Y._d

°enWRT

QOrange Pi OS(OH) OpenWRT Image QOrange Pi OS(Arch) QOrange Pi OS(Droid)

2 © w O

Ubuntu Image Debian Image Android Image Linux Source code

2) The information mainly includes
a. Android source code: saved on Google Drive
Linux source code: saved on Github

User manual and schematic diagram: saved on Google Drive

T

Official tools: mainly include the software that needs to be used during the use
of the development board
Android image: saved on Google Drive

Ubuntu image: saved on Google Drive

23
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Debian image: saved on Google Drive

e

h. Orange Pi OS image: saved on Google Drive
i.  OpenWRT image: saved on Google Drive

2.3. How to burn Linux image to TF card based on Windows

PC

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch

downloaded from the Orange Pi download page.

2.3.1.  How to use balenaEtcher to burn Linux
1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of

the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk

and other brands

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

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

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

Note that if you are downloading an OpenWRT image, you will see the following
three types of images in the download link of the OpenWRT image. Please select the
image file in the "TF Card, eMMC, and NVME SSD Boot Image" folder.

BB TFcard, eMMC and NVME SSD boot image

I3 cSPiFlash boot image

4) Then download the Linux image burning software - balenaEtcher, from:

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

5) After entering the BalenaEtcher download page, clicking the green download button

will redirect you to the software download location

24
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i' balena More Products v Resources v Customers & Partners v Pricing  Contact Login m

ETCHER

Flash. Flawless.

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

L+

6) Then you can choose to download the Portable version of BalenaEtcher software. The
Portable version does not need to be installed, and can be opened by double clicking to

use it

Download Etcher

ASSET os ARCH
ETCHER FOR WINDOWS [X86|X64] {INSTALLER) WINDOWS X86|X64 Download
I ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS XB6|X64 Downloadl

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) ([PORTABLE) WINDOWS XB6|X64 Download

ETCHER FOR MACOS MACOS  X64 Download

ETCHER FOR LINUX XG4 (64-BIT) (APPIMAGE) LINUX x64 Download

ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE] LINUX x86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

7) If you are downloading a version of BalenaEtcher that requires installation, please
install it before using it. If you download the Portable version of balenaEtcher, simply
double-click to open it. The interface of balenaEtcher after opening is shown in the

following figure:

Etcher = x

& balenaEicher

L+

[ Flash from file

& Flash from URL

[ Clone drive

If the following error is prompted when opening balenaEtcher:

25
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Attention

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

User did not grant permission.

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

Open
Troubleshoot compatibility

Open file location
|

8) The specific steps to use balenaEtcher to burn the Linux image are aa follow
a. First select the path of the Linux image file to burned
b. Then select the drive letter of the TF card

c. Finally, click Flash to start burning the Linux image to the TF card

Etcher

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

9) The interface displayed in the process of burning the Linux image by balenaEtcher is

shown in the figure below, and the progress bar displays purple, indicating that the Linux
image is being burned into the TF card

26




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

“ Etcher — 48% Flashing...

ﬁ balenaEtcher

@ orngep...170.img

._ Generic... Device

5

Flashing...

N
)

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

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

and balenaEtcher is verifying the burnt image

Etcher — 26% Validating...

& balenaEicher

© orangep...170.mg

_. Generic... Device

7 balena-rpiplay

er using RPiPlay to enable scre

Validating...

Get started

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

TF card slot of the development board for use up

27
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© Etcher e *

&9 balenaEicher

Flash Complete!

1,

b

We hope you enjoyed
using Etcher!

Share on Twitter :I

2. 3. 2. How to use RKDevTool to burn Linux image to TF card
1) Please select balenaEtcher, right-click, and then select Run as administrator.

2) You also need to prepare a 16GB or larger TF card. The transmission speed of the TF
card must be class 10 or above. It is recommended to use a TF card of SanDisk and other
brands

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

4) Then download the Ruixin micro driver DriverAssitant v5.12.zip. zip and
MiniLoader, as well as the burning tool RKDevTool Release v3.15.zip, from Orange
Pi's data download page

28
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a. On the Orange Pi data download page, first select the official tool and then enter
the folder below

B Android and Linux image writing tool- REDEWTE0] and driver

BB wiringOP-Python source code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below

B3 MiniLoader - what is needed for burning Linux images

4

RKDevTool Release v3l5zip A%

DriverAssitant_v5.12.zip &%

Note that the "MiniLoader - something needed to burn Linux images" folder is

hereinafter referred to as the MiniLoader folder.

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

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

Note that if you are downloading an OpenWRT image, you will see the following
three types of images in the download link of the OpenWRT image. Please select the
image file in the "TF Card, eMMC, and NVME SSD Boot Image" folder.

BB 7Fcard, eMMC and NVME 53D boot image

B3 SPIFlash boot image

6) Then use the decompression software to unzip DriverAssitant v5.12.zip. zip, and

then find the DriverInstall.exe executable file in the unzipped folder and open it
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=5 ) XS %R Foh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022121 15:07
I+ config ;8 1KB
&, Driverinstall 11 491 KB
|=| Readme 44 1KB
] revison 14 1KB

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

follows
a. Click the "Driver Installation" button

© EEEEREF v5.12 x

s IEhEE ‘
IIRERNRN NN

b. After waiting for a while, a pop-up window will prompt "driver installed

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

@ EEHEAEIE v5.12

Driverinstall X
IEzhE 53

FAEERhaTh.

T [

BE

8) Then decompress RKDevTool Release v3.15.zip. This software does not need to be
installed. You can find RKDevTool in the unzipped folder and open it

£5& . XA == b

bin 2022/12

Language 2022/12/ :0
[ ] config.cfg 2022/3/23 9:11 7 KB
5 config 2021/11/30 11:04 2K
|5 revision 2022/5/27 %09 B 3 KB
[ FFETEEmE V10 2021/8/27 10:28 Foxit PDF Reade... 450 KB

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

| BEHTETE 15 = <

THER FOEN SEE
[ T
| Tk | ditht | &% | 52 ||

o

0x00000000 | Parameter
0x00000000 Uboot
0x00000000 trust
0x00000000 Miso
0x00000000 | Resoures

4
2

-
i

)

iw mlm

0x00000000 Kernel
0x00000000 EBoot
0x00000000 | Recover; v

B
5

0x00000000 System
0x00000000 Backup

£ ‘

T RS BEARE &=
Clagmiiatnts

BAT R BE & 2

£

10) Then start burning the Linux image to the TF card
a. Firstly, connect the development board to the Windows computer through a USB
male to female data cable. The location of the USB flash port on the

development board is shown in the following figure

S h

b. Then insert the TF card into the development board and ensure that the board is
not connected to a power source

c. Then hold down the MaskROM button on the development board and hold it
down. The position of the MaskROM button on the development board is shown
in the following figure:

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

power it on, then you can release the MaskROM button
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e. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

| EEHTETE 15 - =

THRE FHEET SEok

[ I
¢ [ Orpe e &= wme ||
CU e Lesde

2 [T 0x00000000 | Farameter
B i 0500000000 Ubaot
4 |- (00000000 trust
5l [J 0500000000 Miso
le |C 0200000000 | Resowrce
N 0500000000 Kernel
s |[C 000000000 Boot
ENlE 0500000000 Recover ¥
10 [T 000000000 System
u | | 0x00000000 Backup
Loader: | TR
Cligsints
T 1 z
PR 2 — ERIM ~
. |RBL -PuASKROME | ot s |

f.  Then place the mouse cursor in the area below

 BREFTETE v2.96 _ %
THER ASEE =@
l |
|ﬂ O | 7rik I T = - ==l
| | 0x00000000 | Parameter |
Eliml /zs00000000 | “Ufkcot
4 || {Lw00000000 o} brasc
s [T LOA00000000 ) Mise: .|
s [T7] LLA000N000 | Ehevewrcs |
i O 000000000 Hernal
o || PEOOORON0 ] Beats ] . |
RN | | 0x00000000 | Recovery | [
ji0 | [T 0x00000000 System
u |7 [{sonooodon_ | {Fack | [ -\
_ — — — Place the mouse cursor in this area
Loader: | i 114 | EEARE A=
gttt s
‘ 42 B —A-MASKROM 4t %% [1=1-1-1 MASKEOM |

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

below will pop up
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| ESHTETE 15 - x
THES FEEE SR
[ I
+ | O|7fr [ | &= @z | .|
I
2 [T 0x00000000 | Parameter
E e | 0x00000000 Uboot
4 |- (00000000 trust 3
55| [J 000000000 Misc i
s [T 0x00000000 | Resowrce IR
7 | fosoonioon |, xeesel B
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
u [T | 000000000 Backup | SNEE
SHEE
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
. . .
h. Then select the import configuration option
| ESETFETR IS _ o
THER AEEN et
[ I
J,!E, ;T T T
S NI Lesde
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
5o il 0200000000 | Misc
s || 0200000000 | Eesowee
7 (] P
s [[T] 0200000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
Claghlizints
| B~ AMASKROMEL #- L T ¥

i.  Then select the rk3588 linux_tfcard.cfg configuration file in the MiniLoader

folder downloaded earlier, and click Open

- X
g | o T x
€ © 4 [« orangepi » | MiniLoader SR Linu ST EEREEIRE | vl B st s
[m|
M me~  sEwes - O @
2 Cl
| = e A [ k3588 linux_emme.cfy
S | 1rk3588 linux peie.cf
[ ] k3588 linux tfcard.cfg
Loader
STHEN: | k3588 linux_tcard.cfg | [Confighlet.cig) =
| b

j. Then click OK
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=
|

= *
THER FOEN SRR
| |
E_Iatﬁ__lim_l%_%_lm—wl_
v
ENIcE] 000000000 Tinux C: \sersiadninistratorlesktop', i
RKDevTool X
o SAEERT. /
o Lo || owm | wepEe | &=
mEE T
‘ 4B A-MASKROM ¥ % 31 MASKRON v'_
k. Then click the position shown in the figure below
\ ECHTRTE a5 = X
THER FEEE SRR E
[ I /
¢ O] i ETTS | 55 | B2 [
v
2 |V sp | 0200000000 | limex | C:\Usersbhdministrater\Desktepl... |
s [wn | mw || wEsEx || mx |
Clsswitsiis
| S B MASKROM Bt #- o U F

1. Select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier, and

then click to open

5

b x |
Tamm| T x
- © 4 ||« orangepi » | Miniloader-£2Rinui@ A EERBIAIET | v o O £ MiniLoader- 22 linux...
EE
M on~  smues EEr @ @
2 | M
= R 7 MiniLoaderall.in
b EY: ] [} rk3588_linux_emmc.cfg
B [} rk3588_linux_pcie.cfg
| ] rk3588_linux_tfeard.cfg
2] rkspi_loader
=3
=3
e BIEEE ()
Loader e s e Y
SEE(N): [ MiniLoaderAllbin <] Al Fiery -
| [(Fo ||| =s |

m. Then click on the location shown in the following image
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| EEEFETE S

THESR AEEF SRR

[
EANNSNE: SRS S | BiE

z |7 |0 000000000 |

linux

AT
Clagmiaihhis

| BB AMASKROMBE £

Loader Ver:1.11 kS

I y
[
MI 0 D<00000000 | Loader
| C:\UsersihdministratoriDesktoph. ..

ERAER

3-1 :MASEROM ~

B

n. Then select the path to the Linux image you want to burn, and click open

Before burning the image, it is recommended to rename the Linux image to

orangepi.img or other shorter names, so that the percentage of burning progress can

be seen when burning the image.

L BTHEFET X
THEe| o T %
I B> v » [FEEE > =M > orangepi » v O ° T orangepi FEE

* |0
”E PR 55 B e O @
z v
| e MiniLoader- B2 LinuxE @A SERIEFE
PR ] orangepi
=Rl
= BE
4=
=
o =a|
L, AR (C)
Loader - o amee s T
SZHEN): | orangepi V| AlFlets) v
|7 | F137(0) || B
0. Then please check the option to force writing by address
[ BEHTETE IS o X
THES THREE SEEE
[ I
%_Q_L_{ﬁﬁ_liﬂ.i_li._l_ﬁf%__l.?_gii—.l_.__'__
| (000000000 Loader | C:Mserslee\Desktophndroidfil .
B cE] 0:00000000 linux C:WWsershlee\Desktophorangepito. .. | |
Loader Ver:1 11 P ols:iS HEHEE BT
RIS
| &ﬂ‘]‘ ‘/FMASKRQH‘&% 3-1 :MASEROM ~
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p. Clicking the execute button again to start burning the Linux image to the TF card

of the development board

THER HEEH SR
i (D] fifk
il
2 ||v |50
Loader Var:1.11 13 RESESR HE
[l i =)
Z‘cm ‘+MASKROM&% 3-1 :MASEROM -

q. The displayed log after burning the Linux image is shown in the following figure

| BUEFETE w315 = x

THES AREE SHmE

Ef§Maskr onFHif
EfiMazkronfiTh
& T

2 Mt iz ERHEH
it P
el A AR
FEEIFlashInfoFF iR
FEHIFLashInfofiTh
A IDEF
EFTIERT
T-ERIDEF
TERIDERET
S Maskran T
ZMaskeonfiL
Mist iz & Fin
g 32
[t

Loader Ver:1.11 i BEAEE = EEE{Z:.TZ; ¢ ol

PSSR TE=®
BeAT R BB % b

r. After burning the Linux image to the TF card, the Linux system will
automatically start.
2.3.3. How to use Win32Diskimager to burn Linux image
1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk

and other brands

2) Then use the card reader to insert the TF card into the computer
3) Then format the TF
a. SD Card Formatter can be used to format the TF card. The download address

1S:

https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormattervS_WinEN.zip
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b. After downloading, unzip and install directly, and then open the softwar

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

TF card through the drop-down box.

B 5D Card Formatter X
File Help
Select card
F:\ v
Refresh
Card information
Type SDHC s-)
Capadity 14.84G8
Formatting options
(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

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

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

SD Card Formatter
Formatting will erase all data on this card.
Do you want to continue?
Mote: Az formatting can take some time (especially when owverwrite

option is selected), please make sure that your computer is connected
to a power supply and that sleep mode is disabled.

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

$D Card Formatter >

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:
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4) Then download the Linux operating system image file compression package that you
want to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is
the image file of the operating system , the size is generally above 2GB

Note that if you download an OpenWRT image, you will see the following three
types of images in the download link of the OpenWRT image. Please select the "TF
card boot image" folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

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

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

2 Win32 BMEmEe TS - 1.0 - o X

BRI A
| | [F:4] =

H(E f
% | EE =

Select the image file Select the TF card

(IR it
L5 —
Start buxmg image
iR EEL B TRt plata
SiEESR. .

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

you can pull out the TF card and insert it into the development board to start
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2.4. How to burn Linux image to TF card based on Ubuntu

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch
downloaded from the Orange Pi download page. Ubuntu PC refers to a personal

computer with the Ubuntu system installed.

1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk
and other brand

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

3) Download the balenaEtcher software, the download address is:

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

4) After entering the BalenaEtcher download page, clicking the green download button
will redirect you to the software download location

&
? balena More Products v Resources v Customers&Partners v Pricing Contact Login SignUp

ETCHER

Flash. Flawless.

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

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

ASSET 0s ARCH
ETCHER FOR WINDOWS {X86|X64) [INSTALLER) WINDOWS XB6[X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS XB86[X64 Download

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE) WINDOWS X86(X64  Download

ETCHER FOR MACOS MACOS X64 Download
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX X64 Download I
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX X86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

6) Download the compressed file of the Linux operating system image that you want to
burn from Orange Pi's information download page, and then use decompression
software to extract it. In the extracted file, the file ending in ".img" is the operating

system image file, which is generally over 2GB in size

Note that if you are downloading an OpenWRT image, you will see the following
three types of images in the download link of the OpenWRT image. Please select the
image file in the "TF Card, eMMC, and NVME SSD Boot Image" folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

test@test:~$ 7z x OrangepiSpropro_1.0.0_debian_bullseye_desktop_xfce_linux5.10.160.7z

test@test:~$ Is OrangepiSpro_1.0.0_debian_bullseye_desktop_xfce_ linux5.10.160.*
OrangepiSpro_1.0.0 debian_bullseye desktop xfce linux5.10.160.7z

OrangepiSpro_1.0.0 debian bullseye desktop xfce linux5.10.160.sha #Checksum|
file

OrangepiSpro_1.0.0 debian_bullseye desktop xfce linux5.10.160.img  #Image file

If you are downloading an OpenWRT image and the compressed file ends in gz, the

decompression command is as follows

test@test:~$ gunzip openwrt-aarch64-opiSpro-24.03-linux-6.1.43-ext4.img.gz
test@test:~$ Is openwrt-aarch64-opiSpro-24.03-linux-6.1.43-ext4.img

openwrt-aarch64-opiSpro-24.03-linux-6.1.43-extd.img ~ #Image file
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7) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate whether the checksum is correct. If the prompt is successful, it indicates that
the downloaded image is not incorrect. You can rest assured to burn it to the TF card. If
the prompt is that the checksum does not match, it indicates that there is a problem with
the downloaded image. Please try downloading again

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

OrangepiSpro_1.0.0 debian_bullseye desktop xfce linux5.10.160.img: OK

If you are downloading an OpenWRT image, you need to verify the compressed file

instead of decompressing it before verifying it

test@test:~$ sha256sum -c openwrt-aarch64-opiSpro-24.03-linux-6.1.43-ext4.img.gz.sha

openwrt-aarch64-opiSpro-24.03-linux-6.1.43-ext4.img.gz: OK

8) Then double-click balenaEtcher-1.5.109-x64.AppImage on the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required), and the interface after

balenaEtcher is opened is shown in the figure belobalenaEtcher

@ balenaEicher

B Flash from file

& Flash from URL

1B clone drive

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

&9 balenaEicher

2

B Flash from file

& Flast from URL

1N Cloe drive

10) The interface displayed during the process of burning a Linux image with
BalenaEtcher is shown in the following figure. In addition, the progress bar displays

purple, indicating that the Linux image is being burned to the TF card

Etcher - 50% Flashing...

f’ balenaEtcher

- I

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

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

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

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

@ balenaEtcher

©C — A

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

13) The display interface of Balenaetcher after the successful record is completed. If the
green indicator icon is displayed in the figure below, the image burning is successful,
then you can exit Balenaetcher, then unplug the TF card into the TF card slot in the

development board and use it.

Etcher

Flash Complete! Flash Another

Thanks for using & balenakicher

made with by lgg balena

2.5. The method of burning Linux images into eMMC

2.5. 1. Method of burning Linux images into eMMC using RKDevTool

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

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch

downloaded from the Orange Pi download page.

1) The development board has reserved an extension interface for the eMMC module.
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Before burning the system to eMMC, it is necessary to first purchase an eMMC module
that matches the eMMC interface of the development board. Then install the eMMC
module onto the development board. The eMMC module and the method of inserting the

development board are as follows:

3) Then download the Ruixin micro driver DriverAssitant v5.12.zip and MiniLoader,
as well as the burning tool RKDevTool Release v3.15.zip, from Orange Pi's data
download page
a. On the Orange Pi data download page, first select the official tool and then enter
the folder below

B Android and Linux image writing tool- RKDEWTERI and driver

BB wiringOP-Python source code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below
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IR -

B3 MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.15.zip &%

1

dll

DriverAssitant_v3.12.zip &%

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

4) Then download the compressed file of the Linux operating system image that you

want to burn from Orange Pi's information download page, and use decompression

'

software to extract it. In the extracted file, the file ending in ".img" is the operating

system image file, which is generally over 2GB in size

Note that if you are downloading an OpenWRT image, you will see the following
two types of images in the download link of the OpenWRT image. Please download
the image files from the "TF Card, eMMC, and NVME SSD Boot Images' folder.

I TFcard, eMMC and NVME SSD boot image

I3 SPIFlash beot image

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

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

S

EiR EZaHHE =i Fh
ADBDriver 2022/12/1 15:07 g =
bin 2022/12/1 15:07 Tt
Driver 2022/12/1 15:07
] config 2014/6/3 15:38 KB
2022/2/28 14:11 491 KB
|=| Readme 2018/1/31 17:44 1KB
2 revison 2022/2/28 14:14 1KB

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

follows
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a. Click the "Driver Installation" button

© ESHEEEE v5.12 x

whE | AEEEE ‘
TINRRNRNNRNR DY

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

& EEEIETEIE 5,12

e :;n; - ms |
oW o

7) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. You can find RKDevTool in the unzipped folder and open it

-~

EZi e fad=1t = o
bin 2022/12/1 15:07
Language 2022/12/1 15:07
[7] config.cfg 202273723 9:11 7 KB
5] config 2021/11/30 11:04 2 KE
E| revision 2022/5/27 909 3KB
2022/5/27 9:06 J = 1,212 KB
-:’;3 FETE&ERNE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

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

corner will prompt "No device found"
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| BEHFETR 115 - o

THES HEE SETm

| =

a

=N ST IEE @\
[ GMOMO0 Leder

0z00000000 | Paranster

0200000000
000000000
0400000000 | Resource

0x00000000 | Voot
&
I

iqlm|m|piw;w
|

000000000 Kernel
0200000000 Boot
000000000 Recover, v
000000000 System
0x00000000 Backup

== oo
S
D e

wa | BEARRE || E=
[mE T

BedT R Bl vt &l

g
H
&
o)

9) Then start burning Linux images into eMMC
a. Firstly, connect the development board to the Windows computer through the
USB2.0 public-to-public data cable. The location of the USB burning port on the
development board is shown in the figure below

b. Ensure that the development board is not inserted with a TF card or connected to
a power source

c. Then hold down the MaskROM button on the development board and hold it
down. The position of the MaskROM button on the development board is shown
in the following figure:

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

MASKROM device"
evice
\ BEURFTETR v315 2 X
THIRR FEEE SR
[ I
%uﬁﬁi\mil,z; [ e
C0 0 lmeomnt - Lesde
|28 T 000000000 ter
RN ] 000000000 b
8 O 000000000
5 |[C 000000000
s |[C 000000000
EEEN ] 000000000 er
s |[C 000000000 Foot
9 |C 000000000 Recovery
o | Dx00000000 System
e 000000000 Backup
Loader: | i ik
[WE: =
| | 84 MASKROME: % | el .

f.  Then place the mouse cursor in the area below

.\ BUEFFETE v2.9

= X
THER ASEE =@
l |
|ﬂ O | 7rik I T = - ==l
| | 0x00000000 | Parameter |
Eliml /zs00000000 | “Ufkcot
4 || {Lw00000000 o} brasc
s [T LOA00000000 ) Mise: .|
s [T7] LLA000N000 | Ehevewrcs |
i O 000000000 Hernal
o || PEOOORON0 ] Beats ] . |
RN | | 0x00000000 | Recovery | [
ji0 | [T 0x00000000 System
u |7 [{sonooodon_ | {Fack | [ -\
_ — — — Place the mouse cursor in this area
Loader: | i 114 | EEARE A=
gttt s
‘ 42 B —A-MASKROM 4t %% [1=1-1-1 MASKEOM |

g. Then, clicking the right mouse button will pop up the selection interface shown
in the following figure
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h.

1.

j.

V BEEITE TR v3.15 o
THIER HEEE SHME
[ I
# O =K LT | | Btz ||
[
20T 000000000 | Parameter
B =] 0500000000 Uboot
[+ [T 500000000 trust 7
5 || | 000000000 | Wiso 2
6 || | 300000000 | Resource IR
7 [T | 0x00000000 | Kernel ETFRETR
s |[C 0500000000 Foot
= =
Ells 0x00000000 | Eecovery
1w 0300000000 System T
(1L | [T 000000000 Backup BAEE
SHEE
Loader: | T |t | BELES B
[ligntznts
| J W, MASKROMB 4 LS ¢

Then select the import configuration option

\ BORFFETE v3.15

THER AEEN et

[ I
H,Q,\Ef\j [ECTINE: B L.|
r

[z || 0200000000 | Farameter

s | 0:00000000 | Uhoot

[« |[TT] 0200000000 | trust

5 || 0=00000000 | Mise

6 || 0200000000 | Resowrecs

EX i O=00000000 | el

Bl 0=00000000 | Bost

sl 0=00000000 | Recovery

w ] 0500000000 | System

u | 0200000000 | Backup
Loader: | AT | BEAEE =

LlsgmliEthtsS
| S Bl - MASKROM B 45 3-1 MASERON v

Then select the rk3588 linux emme.cfg configuration file
MiniLoader folder downloaded earlier, and click to open

« « 4 | WEE > 8 > orangepi > [Minloader BELinuE R SEREEEE | v o 0 % MiniLoader-E2 1 inux..
mg v R

s il

VELE || rk3588_linux_pcie.cfg
i - ] rka588 linux_thcard.cfg
Sz
o

3=

bEs

="

i, S ()

Y

STAER(N): | rk3588 linux_emme.clg v| | configFile(*.cfq) v

Py

from

Then click OK
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THIER HEEN SHEOH

| I
h_lgl_ﬁiﬁ_\i@m. EF | BE L
ira
ENicaE 000000000 linux C:\UsersiAdninistrator\Desktopl... |
RKDevTool 4
o SAEEMT /
Loader V111 | #ar || wmk | [ Reszx | [ &=
]
‘ Kﬂ]‘ *'FHASKROH&%- 2-2 MASEROM v

k. Then click on the location shown in the following image

| BEHFETE S o %
THER FREH S .
[ | /
%gljﬁiwmilgg = (me .
v
z |[[v B (500000000 Linux C:\Wsershadmini strater\Desktopl
reder Vet | Wl | [ R || wmeiEr || &=
Clsgsizibns
‘ ﬁﬂ]‘ *'FHASKROH&& 2-7 MASKROM [

1. Select MiniLoaderAll.bin from the MiniLoader folder downloaded earlier, and
then click open

X
x IE
4 [ HEE > SE > orangepi > [MiniLoader BERLinu e EERERAISE | v o £ MiniLoader-£2Btinux...
Emv  EEUE i~ ™ @
o el * |0 MiniLoaderallbin
¥ us [T Tk3588 linux_emme.cfg
i - [ k3588 linux_pcie.cfg
s |7 rk3588_linux tfcard.cfg
W [l rkspi_loader
e
3 TE
bEs
| =&
L, FHREER ()
o ME—RER e i
sty | <] [anFiee z
i s

m. Then click on the location shown in the following image
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« BT ETR v3.15

TEAR FEEE EETE

| ]
=R T = S - S P /
[Pl om0 Leader

Loader Ver:1.11 AT e EEARE -
ClagpHziens

| S Bl A MASKROMEL % 22 s -

n. Then select the path to the Linux image you want to burn, and click open

Before burning the image, it is recommended to rename the Linux image to

orangepi.img or other shorter names, so that the percentage of burning progress can
be seen when burning the image.

A BEHRTTE L

b w®
Taag| T ®
]« v 4 [l > WEE > S@ > orangepi > | R
¢ |0
”E mn v mEus B e O @

Z v

|| " Miniloader ERLinwBEA SEBNGTE
¥ [&] orangepi
B w5
= BE
B
4=
-3
mEm
e TS ()

Loader T ——

SZHEN): | orangepi V| All File() v
] | o ||| e
0. Then please check the option to force writing by address
\ ESMFTATE 315 o X

THER HEEE Sw

Loader Ver!111 0T et | | wEsEx || ==

IEREIES

| Kﬂ _IFMASI(RQM&& 2-2 :MASERCM ~
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p. Clicking the execute button again will start burning the Linux image to the
eMMC of the development board

THER FEEN SETE

Loader Ver:1.11 1

el S

KB - A-MASKROM i 7%

L0 | ik k| &F e =
i 000000000 Loader € Alisarsilectlesktoplorangepi .
z | mmc 0=00000000 Limux C:i\Usersilec\Desktopiorangepite. .. |

REDER Az

2-2 MASEROM

q. The displayed log after burning the Linux image is shown in the following figure

5 TRRITE TE v3.15

THER AREF SHE

i [OLGH &
| 00600, .. Loader
2 |V Bme 020000, .. linux

Loader ver:111 | T | B
B

B R

o -
Ca\sexs\Bhl T Desktontarac.. [ [
Ci\Usershhhl?T\Desktophora,.. |}

EEAEER AT

= X

THBoa S

T #iBootplIh
Ztackron T i
FiFMaskronpliTh
MiisE
piilinn: ez gn )
TR
BAGT AR
FRERFlashInfofH4R

FEIFLashInf oI
B
JEEIDERITN
TERIBI %S
T#RIDERITN

I =M

o T foranzopt. - -
FTET# arangepd... (100%)
T#znt

r.  After burning the Linux image into eMMC, the Linux system will automatically

start.

2.5.2.
command

The method of burning Linux images into eMMC using the dd

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch

downloaded from the Orange Pi download page.

1) The development board reserves the expansion interface of the eMMC module.

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

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

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

uploading files to the development board Linux system.

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

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

OrangepiSpro_x.x.x debian_bullseye desktop xfce linux5.10.160.img

How to enter the command line of the Linux system on the development board?
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1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.

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

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

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

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

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

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

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

orangepi@orangepi:~/Desktop$ sudo sync

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

sudo dd bs=1M if=OrangepiSpro_x.x.x_debian_bullseye desktop_xfce_linux5.10.160.img of=/dev/mmcblk1 status=progress

sudo sync

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

decompress it before using the dd command to burn.

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

can be viewed by executing the man dd command in the linux system.
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8) After successfully burning the linux image of the development board to the eMMC,
you can use the poweroff command to shut down. Then please pull out the TF card, and
then short press the power button to turn on, and then the linux system in the eMMC will
be started.

2.6. Method of burning Linux image to TF card+NVMe SSD

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch
downloaded from the Orange Pi download page.

The method introduced in this chapter requires burning the Bootloader file into
a TF card. In this way, even if the development board does not have SPI Flash
attached, the system in NVMe can still be booted through the TF card.

1) Firstly, it is necessary to prepare an NVMe SSD solid-state drive. The development
board M.2 slot supports PCle 2.0x1, with a theoretical maximum speed of 500MB/s.
NVMe SSDs for PCle 3.0 and PCle 4.0 are also usable, but the maximum speed is only
PCle 2.0x1.

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

secure it in place

3) Burning a Linux image to a TF card+NVMe SSD requires the use of a TF card, so the
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first step is to burn the Linux image to the TF card, and then use the TF card to launch the
development board and enter the Linux system. The method of burning Linux images to
TF cards can be found in the user manual's two sections: the method of burning Linux
images to TF cards based on Windows PC and the method of burning Linux images
to TF cards based on Ubuntu PC.

4) Then upload the Linux image file (Debian, Ubuntu, or OpenWRT image downloaded
from the official website) to the TF card. For the method of uploading Linux image files
to the development board, please refer to the instructions in the section on uploading

files to the development board Linux system in the user manual.

5) After uploading the image to the Linux system of the development board, we can
enter the storage path of the image file in the command line of the Linux system of the
development board. For example, I stored the Linux image of the development board in
the /home/orangepi/Desktop directory, and then enter the /home/orangepi/Desktop

directory to see the uploaded image file.

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

OrangepiSpro_x.x.x debian_bullseye desktop xfce linux5.10.160.img

How to enter the command line of the Linux system on the development board?
1. For the method of using serial port to log in to the terminal, please refer to the
instructions in the section on debugging serial port usage in the user manual.
2. For remote login to Linux system using SSH, please refer to the instructions in
the SSH remote login development board section of the user manual.
3. If an HDMI, LCD or other display screen is connected, a command line terminal

can be opened on the desktop.

6) Next, let's confirm that the NVMe SSD has been properly recognized by the linux
development board. If the NVMe SSD recognizes it properly, using the sudo fdisk -1

command can display information related to nvme

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

Using the Ispei command, you can see an NVMe related PCI device
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orangepi@orangepi:~/Desktop$ Ispci

0004:40:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0004:41:00.0 Non-Volatile memory controller: MAXIO Technology (Hangzhou) Ltd.
INVMe SSD Controller MAP1202 (rev 01)

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

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

orangepi@orangepiSpro:~/Desktop$ sudo sync

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

sudo dd bs=1M if=OrangepiSpro_x.x.x_debian_bullseye desktop_xfce_ linux5.10.160.img of=/dev/nvmeOn1 status=progress

sudo sync

Note that if you are uploading a . 7z,. xz, or. gz Linux image compressed file,

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

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

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

9) Then download rkspi_loader.img from Orange Pi's data download page and upload

it to the development board
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518 - Android®] MiniLoad..

rkspi_loader_sata.img

rkspi_loaderimg

rk3588_linux_tfcard.cfg

10) After successfully burning the Linux image of the development board to the NVMe
SSD, you need to use the following command to burn rkspi_loader.img to the TF card.
Note that after the burning is completed, the TF card will only boot with uboot, and the
kernel and file system will be destroyed. At this time, it is impossible to start the system
with only the TF card inserted.

‘sudo dd if=rkspi_loader.img of=$(findmnt -n -o SOURCE / | sed 's/..$//")

11) Then use the poweroff command to shut down the device, and briefly press the
power button to turn it on. This will start the Linux system in TF Card+NVMe SSD.

12) After starting the system in NVMe SSD, you can use the df -h command to see the

actual hard disk capacity
a. 128GB NVMe SSD

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 3.8G 8.0K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run
dev/nvmeOnlp2 118G 5.8G 111G 5%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 5.0M 40K 50M 1% /run/lock
tmpfs 3.8G 16K 3.8G 1% /tmp
dev/nvmeOnlpl 256M 90M 166M 36% /boot
dev/zram1 194M 99M 170M 6% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0
b. 2TB NVMe SSD
orangepi@orangepi:~$ df -h
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Filesystem Size Used Avail Use% Mounted on
udev 3.8G 8.0K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run
/dev/nvmeOnlp2 19T 4.1G 18T 1%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
dev/zram?2 317G 76K 3.5G 1% /tmp
/dev/nvmeOnlpl 256M 90M 166M 36% /boot
dev/zram1 194M  15M 165M 9% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0

2.7. Method of burning Linux images to SPIFlash+NVMe SSD

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch

downloaded from the Orange Pi download page.

Note that even without the SPI Flash chip attached, the TF card can still be used
to boot the system in NVMe. For specific methods, please refer to 2.6. Method of
burning Linux images to TF card+NVMe SSD

The method introduced in this chapter requires burning the Bootloader file into
SPI Flash. Before starting to burn the image, it is necessary to ensure that the
development board has already attached the SPI Flash chip, because the
development board does not have an SPI Flash chip attached at the factory, so it
needs to be purchased and soldered on. We recommend using the SPI Flash chip
model XM25QU128CWIQT08Q

Due to SPI Flash and eMMC reusing the same pins, eMMC cannot be used with
SPI Flash attached

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

2.7.1.  The method of burning using RKDevTool
1) Firstly, it is necessary to prepare an NVMe SSD solid-state drive. The development
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board M.2 slot supports PCle 2.0x1, with a theoretical maximum speed of 500MB/s.
NVMe SSDs for PCle 3.0 and PCle 4.0 are also usable, but the maximum speed is only

rar;ggn ' % /—/)‘@%
) . € 2@

PCle 2.0x1.

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

secure it in place

3) Please ensure that the development board has already been labeled with SPI Flash.
The position of SPI Flash on the development board is shown in the following figure, and

no other settings are required before starting the burning process

4) Then you need to prepare a high-quality USB 2.0 corporate data cable
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5) Then download the Ruixin micro driver DriverAssitant_v5.12.zip and MiniLoader,
as well as the burning tool RKDevTool Release v3.15.zip, from Orange Pi’s data
download page

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

enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

B wiringOP-Python source code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below

RITITT

B MiniLoader - what is needed for burning Linux images
v RKDevToo _::r_-||-_-‘|‘_.r- v3.15.2ip &%
¥  DriverAssitant v512.2ip 2%

Note that the "MiniLoader - something needed to burn Linux images" folder is

hereinafter referred to as the MiniLoader folder.

6) Then download the compressed file of the Linux operating system image that you

want to burn from Orange Pi's information download page, and use decompression

'

software to extract it. In the extracted file, the file ending in ".img" is the operating

system image file, which is generally over 2GB in size

Note that if you are downloading an OpenWRT image, you will see the following

three types of images in the download link of the OpenWRT image. Please select the
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image file in the "TF Card, eMMC, and NVME SSD Boot Image" folder.

I8 TFcard, eMMC and NVME SSD boot image

3 SPIFlash boot image

7) Then use the decompression software to unzip DriverAssitant_v5.12.zip, and then

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

~

=8 s gms =2 Foh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
5] config 2014/6/3 15:38 1KB
[ D] s e p
=] Readme . 1KB
J revison 2022/2/28 14:14 1KB

8) The steps to install the Ruixin micro driver after opening DriverInstall.exe are as
follows

a. Click on the "Driver Installation" button

© EESEIREE v5.12 x

mas | SRS ‘
TR NRANNn

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

installation successful", and then click the "OK" button to proceed

D EEEEZEE v5.12

Driverlnstall *
Lk I

om0 [
|

9) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
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installed. You can find RKDevTool in the unzipped folder and open it

~

£ =k E-Sii] ol

bin 2022/12/1 15:07

Language 2022/12/1 15:07
[ config.cfg 2022/3/23 9 7 KB
ﬁg.conl 1/11/30 11:04 2 KI
! fig 202 0 2KB
| revision 2022/5/27 %09 3KB
s RKDevTool 2022/5/27 9:06 ; = 1,212 KB
& FFETESANE v10 2021/8/27 10:28 Foxit PDF Reade... 450 KB

10) After opening the RKDevTool burning tool, because the computer has not yet been
connected to the development board through a USB 2.0 male to female data cable, the
bottom left corner will prompt "No device found"

o BOHRITE TR v3.15 2 X

THER FEEH SEME

0x00000000 | Parameter
0x00000000 Uboot
0x00000000 trust
0x00000000 Miso
0x00000000 | Resoures
0x00000000 Kernel
0x00000000 EBoot
0x00000000 | Recover; v
0x00000000 System
0x00000000 Backup

Loader: T RS BEARE &=
Clagmiiatnts

BAT R BE & 2

11) Then start burning the Linux image to the SSD
a. Firstly, connect the development board to the Windows computer through a USB
2.0 male to female data cable. The location of the USB flash port on the

development board is shown in the following figure

y e

b. Ensure that the development board is not connected to a power source or inserted
with a TF card

c. Then hold down the MaskROM button on the development board and hold it
down. The position of the MaskROM button on the development board is shown
in the following figure:
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~HOMiz o

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

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

\ BEURFTETR v315 2 X

THIRR FEEE SR

[ I

ENN=RE: RN == @z .|

T momon0nn [ Teader

|28 T 000000000 e

RN ] 000000000

8 O 000000000

5 |[C 000000000

s |[C 000000000

EEEN ] 000000000

s |[C 000000000 Foot

9 |C 000000000 Recovery

o | Dx00000000 System

e 000000000 Backup

Loader: | i ik
[WE: =

| Iﬁﬂ]‘ *’FHASKROH&&I 371 KM M
f.  Then place the mouse cursor in the area below
% = =

THER FEEH SRk
I I
Euﬁﬁ e e= @ |
" [ | ——
Rl 0:00000000 | Farsmster
Efm 0x00000000 Uboot
(4 | 0x00000000 trust
5 |[C 000000000 Misc
e | 0000000001 SRusewn iyl | |
| T 0200000000 Kernel | ; |
8 [T 0x00000000 Boot \
5 F 0XOD000000 | Kecaovary —1| _ Place the mouse cursor
(10 |T 0200000000 Systen | | +
S T 00000000 Backup over thIS area
e Cmi || oo | BEsEs &
[Claghz s
‘ %2 B — 4~MASKROM B¢ % 31 ‘MASKROIE v

g. Then, clicking the right mouse button will pop up the selection interface shown
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in the following figure

« BT ETR v3.15 -
THRE FHEET SHE
I ]
# | O] frik | |#= @z | .|
(@ e —
2 [T 0x00000000 | Parameter
(=] | 0x00000000 Thoot
| 0x00000000 trust =
[m] (500000000 Misc i
[m] 0x00000000 | Resowrce IR
121 | 0x00000000 Kernal EEET
[ 000000000 Boot e
& 000000000 Recovery
C 0x00000000 System M
[m] | 00000000 Backup SHEE
SHEE
Loader: i 7 BEARE | | Az
Clagszits
| KB - MASKROMX % ERR T ¥

h. Then select the import configuration option

| EEMFETE 35 _
THER FHEER SR
[ I
|+ O ik BT = | BRfE ||
C e
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
4 [T 0z00000000 | twust =
s ] 0z00000000 | Mise
e || 0200000000 | Resowes
EX i O=00000000 | el
s |- 0=00000000 Boot
o | 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Loader: tdT | iR BEAEE =
LlsgmliEthtsS
| B A-MASKROMHL - e ¥

1. Then enter the

MiniLoader

folder downloaded earlier,

rk3588 linux_pcie.cfg configuration file, and click open

select

3 T
b %
mEm
L, AR (C)

= =T

v

| 1R x
« v 4[] iEEE > S > orangepi :IMiniLuader—ﬁiLinuxﬁﬁj‘?&Eﬁﬁ?ﬂﬁﬂEﬁl v o O fE Miniloader-EeRtinux...
|R v EEEE B~ M @
A
=R
R
B 55 [ rk2588_linux tfcard cfg

SZfHR(ND: | rk3588 linux_pcie.cfg

| | configFile(.cig) v

j. Then click OK
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THIER HEEN SEom

X
|
E_lﬁﬁﬁ LT | B
iz | [v semwoR 0200000000 ubsot C: Wsersiadnin
13 |[¥|rcIE 0x00000000 Timoe | ©:Userside’
Loader Veri111 | #dr | | ik pEAEE | | ==
=T e
‘ &ﬂ]‘ *’FHASKROH&& 2-2 MASEROM -

k. Then click on the location shown in the following image

| EERFTETR V.15 -
THER HEER SHom
| I
=N T - T
2 |[¥  sPiRR 0200000000 ‘mbsot  Co\Wsersbadninistrater\Desktop!. ..
3 | rciE 0200000000 Linux C:\Usersihdninistrator\Desktoph. . .
Losder Veri111 | T me || wEpExe | | @=
S
| S Bl - MASKROMBE # B |

Select MiniLoaderAll.bin from the MiniLoader folder downloaded earlier, and
then click open

x
TaEe | T bt
« v 4[| « orangepi »| MiniLoader-EeBLinuxaiE EERBINERE | v o £ Miniloader-BERLinux...
|+ | O
N an-  sews - ™ @
2 v
| e & MiniLoaderAllbin
B ons [7] k3588 linux_emme.cfg
B s [7] k3588 linux_pcie.cfg
= k3588 _linux_tfeard.cfg
Sl=l
T ] rkspi loader
S
i
W =T
e AR (C)
Loader S e e
SHEE(N): | MiniLoaderAlLbin <] [a et v
] | ol | Big

Then click on the location shown in the following image
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S BORFTETR v3.15 - x
THES HEEM SEti
[ I
=N A T - - S
o | Loader
z |Iv SsPIMOR 000000000 ubost C:\UsersiAdnini strator\Desktop',
'3 |V |PcIE 000000000 Linme C:Wsers\Adnini strater\Dasktoph. .. |
Loader Ver:1 11 wr || BESRE B
S
| ﬁﬂ‘]‘ ./FMSKROM‘&& 2-2 MASEROM ~

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

b 8 x
| « I
1 » IR > £ > orangepi > MiniLuader-EﬁiLinuxﬁ@ZﬁFﬁ%ﬂﬁqEﬁI v | O £ £ MiniLoader-E22Linux...
Ay EEHEE EE- m @
o s * [ MiriLoaderallbin
0 we | ] k3588 _linux_emme.cig
;- - g rkESSﬂ_\inuxJ)cie.dg
o 1k3588_linux theard.cfg
B e
4=
5
W =M
i A ()
e e RSB e i
STAE (N): v| Al File(*4) v
ﬂ TFHO) B
0. Then click on the location shown in the following image
| BEEFFAETE vS = x
THEE AEEE SeTE
[ I
# | 0|kt (& @we ||
g [ Loader [CiWimersileileckeoploranzepi V.
2 | [V SPINOR | 0x00000000 | wboot  C:\Users\lee\Desktoplorangepi. .
3 |V I | 0x00000000 | linux C:\sers\Adnini strator\Desktoph. .
Loader Ver 111 47 | HEREE | A=
igsiEis
| B4 MASKROMBE % e El

p. Then select the path to the Linux image you want to burn, and click open

“ Before burning the image, it is recommended to rename the Linux image to H
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orangepi.img or other shorter names, so that the percentage of burning progress can

be seen when burning the image.

w
X
| € . » WE3EE > =M@ > orangepi » v O O IE orangepi REE
% |0
ng mn - R BE - m @
2 |
| = pEE MiniLoader BERLinu S SEAZIRER
5 EC Dorangapi
B ws
o =T
S B (C)
Loader B
SHEN): [orangep | [l Fiey -
| | FIFF0) || [
q. Then please check the option to force writing by address
| EEEFETE V35 o X
THER FEEE Sm
| |
¢ O (4w & (@@ ||
e | Loader O Wsersileellesktoplorangepi B
z | [ | SPINOE 000000000 uboot C: \Wsersilee\Desktop'orangepi WL
(3 | [ poIE 0200000000 limax i AUsersilee\leskteplorangepite... | |
Loader Ver:111 ni o i wEEE | | &=
| &ﬂ‘]‘ "FMASKROH‘&&' 22 MASEROM ~

g the execute button again will start burning the Linux image to the SSD

- >

THEE FREE SR

|

ER= N T = S - T

1 (GOOU0OD | Loader  CWsersileeileskoplorancepi V.

2 | [v | sPINOR 0200000000 | wboot | C:ilsersilesiDesktophorangapi'Vl ..

|3 ¥ | FCcIE 0z00000000 linme C: \Wzers{lesDesktophorangepi o

Loader Ver:1.11 i wESER =

B s

| H B A MASKROMB: # P2 S E

S.

The displayed log after burning the Linux image is shown in the following figure
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\ BEEIFE TR 315 = X

TR FEBE S Bisie: &
MR &)
BB A

b;‘ﬂ-ﬁﬁ (i &% [EE . Jj e o
- I C0x0000... | Loader  C:\lsers\Hhl77\Decktoplora... | e
2 |V spmwoR 0x0000. .. uboot | C:\Users\bh17T\Desktoplora.. . IRERFlashInt ol 45
3 | | peE 0z0000. . . linux | C:\Users\khl7T\Desktoplora... | | TRE¥FlashInfopill]
JEEIDBHY

S IDBRRT
Thmets
T$AIDBRETY
HHMaskron g
i MaskronpliTh
MRS
MEEIE AR
TR TR TF liE sFINoR
FHET #hrkspi_loader. ..
|[EAET 48 xkepi_loader. .. [100%)]
HHLoader HHR
Loader Ver:1.11 HAT R BEHEE AT ﬁgtn;;glﬂj

=4 FPCIE
LBty ke iﬁ;‘mml :
FET 4 orangzepi... (1008)

B R % B

e

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

t. After the image is burned, the Linux system in SPIFlash+PCle SSD will
automatically start. If it does not start properly, please power on again and try
again.

2.7.2. How to use the dd command to burn
1) Firstly, it is necessary to prepare an NVMe SSD solid-state drive. The development
board M.2 slot supports PCle 2.0x1, with a theoretical maximum speed of 500MB/s.
NVMe SSDs for PCle 3.0 and PCle 4.0 are also usable, but the maximum speed is only
PCle 2.0x1.

a. The M.2 2230 SSD is as follow

£) SKhynix SSO(ERENE)
* CAN ICES-3(BYNMB-3(B)

BC501 NVMe SK hynix 128GB
SN SAKS430T11502080DN39
DPINOTS9G2 W 2031

MN(B/4®) HFM128GDGTNG-83A0A BA

RATED (SIR) :DC +3V2A

KR-0759G2-SK500-981-07NK-AQY

P R-REM-HNX-BC501M230S N
- FW 80002C00
PSID: 2ADCBJOS CHJ01687
21981002 6CO16721 6

N X
X0T846201
MODEL MZ-ALQS128

EUI64 0025380821848D17
RATED DC#3.3V == 1.8A

e
e

1 855S50286693G1CX28A02P8
R-R-SEC-MZ-ALQ1TOB

LEN PN _SSS0286693
PRODUCT OF CHINA

M CES ) BB 3
. v cmamiondetel SNSUNGELECTRONCS L0, LT

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

3) Please ensure that the development board has already been labeled with SPI Flash.
The position of SPI Flash on the development board is shown in the following figure, and

no other settings are required before starting the burning process

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

and the method of burning Linux images to TF cards based on Ubuntu PC.

5) After starting the Linux system with a TF card, we first burn the u-boot image to SPI
Flash
a. In Linux systems, the default SPI Flash feature is turned off and needs to be
manually turned on to use. The detailed steps are as follows:

a) First, run orange pi configuration. ordinary users remember to add sudo
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permission

orangepi@orangepi:~$ sudo orangepi-config

b) Then select System

orangepi-config e
Configure Ubuntu jammy based OrangePi fer the Orange PL 5 Pro
SoC runs between 408 and 2480 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|

Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

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

< [k 5] < Exit >

¢) Then select Hardware

system settings 1

Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Announce system in the network

SSH Recontigure GSSH daemon

Firmware Run apt update & apt upgrade

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

< [k 3] < Back >

d) Then use the arrow keys on the keyboard to navigate to epiSpro-sfc, and use

a space to select it

[*1] pispro-sfd I

e) Then select<Save>to save

|_ J’ UVLIJOI I L
L [ ] ovi3gs5-c3

49%

< Have > < Back >

f) Then select<Back>

Ik 49%

< save > [ DHEETE

g) Then select<Reboot>to restart the system for the configuration to take
effect
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b. Then run nand-sata-install,

Applying changes

Reboot to enable new features?

EREIE™| <cancel>

permission

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

C.

Then select 7 Install/Update ther bootloader on SPI Flash

Choose an option:

Current root: UUID=8adee745-66b0-402f-866f-08a2ccO3ca8b

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

ordinary users remember to add

<Cancel>

d. Then select <Yes>

eMMC and USB Orange Pi installer v1.0.0

m m MM mmMmMM MM M mmmmMm MM M mmm
# # # e # # #"'m # # #'m # m"

#'# # # # Hmmmm" # #m # # # #m # # mm
#HE A" A # 'm# ## # # ### #
# # # # # "# ## mm#Fmm # #H "mmm"

This script will update the bootloader on SPI Flash

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

Then please be patient and wait for the burning to complete. After the burning is
completed, it will display as follows (a Done will be displayed in the bottom left

eMMC and USB Orange Pi installer v1.0.0

mm mmmmm  mm m mmmmm mm m  mmm

“H#o#'m # O # #'m # m"
mmmm* # #m # # # #m # #
"m# ## # # ##H#

“#  #F mmgtmmo # ## “mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock0. Continue?
It will take up to a few minutes.

orangepi@orangepi5:~$ i
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The OPi OS Arch system does not have SPI Flash enabled by default and needs
to be manually opened. Please add the following configuration
in/boot/extLinux/extlinuxconf and restart the system to recognize SPI Flash

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSpro-sfc.dtbo

The nand data install script is not available in the OPi OS Arch system. Please
use the following command to mirror u-boot to SPI Flash:

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

If you need to start the OpenWRT image, you need to download the latest
version of the u-boot image from the official website, and then burn it to SPI Flash.
The download steps are as follows:

a. First, enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

E wiringOP-Python source code compression package
Linux image writing tool-Win32Diskimager

b. Then select to enter the directory below

B8 MiniLoader - what is needed for burning Linux images

c¢. Then download rkspi_loader.img

| rkspi_loaderimg |

d. Then upload rkspi_loader.img to the Ubuntu, Debian, or OPi OS Arch system of
the development board. Please refer to the instructions in the Methods section for
uploading files to the Linux system of the development board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader.img of=/dev/mtdblock(
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6) Then upload the Linux image file (Debian, Ubuntu, or OpenWRT image downloaded
from the official website) to the TF card. For the method of uploading Linux image files
to the development board, please refer to the instructions in the Methods section of

uploading files to the Linux system of the development board.

Note that if you are downloading an OpenWRT image, you will see the following
three types of images in the download link of the OpenWRT image. Please select the
image file in the "TF Card, eMMC, and NVME SSD Boot Image" folder.

B TFcard, eMMC and NVME S5D boot image

I3 SPIFlash beot image

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

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

OrangepiSpro_x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the command line of the development board linux system?
1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port
2. Use ssh to remotely log in to the Linux system, please refer to the instructions in
the section of SSH remote login to the development board.
3. If HDMI, LCD and other display screens are connected, you can open a

command line terminal on the desktop.

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

to see nvme related information.

orangepi@orangepi:~/Desktop$ sudo fdisk -1 | grep "nvmeOn1"
Disk /dev/nvmeOnl: 1.86 TiB, 2048408248320 bytes, 4000797360 sectors
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Use the Ispci command to see an NVMe-related PCI device

orangepi@orangepi:~/Desktop$ Ispci

0004:40:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0004:41:00.0 Non-Volatile memory controller: MAXIO Technology (Hangzhou) Ltd.
INVMe SSD Controller MAP1202 (rev 01)

9) Then we can use the dd command to clear the NVMe SSD(Optional)
orangepi@Orangepi5Spro:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/nvmeOnl count=2000 status=progress

orangepi@OrangepiSpro:~/Desktop$ sudo sync

10) Then you can use the dd command to burn the linux image of the development board
to the NVMe SSD.

a. In the following command, the if= parameter is followed by the full path where
the linux image is stored + the name of the Linux image (such as the name of
/home/orangepi/Desktop/Linux image). Because we have entered the path of
the linux image above, we only need to fill in the name of the Linux image.

b. Please do not copy the linux image name in the following command, but replace
it with the actual image name (because the version number of the image may be
updated)

sudo dd bs=1M if=OrangepiSpro_x.x.x_debian_bullseye desktop_xfce_ linux5.10.160.img of=/dev/nvmeOn1 status=progress

sudo sync

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

decompress it before using the dd command to burn.

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

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

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

a. 128GB NVMe SSD
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 80K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run
/dev/nvmeOnlp2 118G 5.8G 111G 5%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
tmpfs 38G 16K 3.8G 1% /tmp
/dev/nvmeOnlpl 256M 90M 166M 36% /boot
/dev/zram1 194M 99M 170M 6% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0

b. 2TB NVMe SSD
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 80K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run
/dev/nvmeOnlp2 19T 4.1G 18T 1%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 5.0M 40K 50M 1% /run/lock
/dev/zram?2 3.7G 76K 3.5G 1% /tmp
/dev/nvmeOnlipl 256M 90M 166M 36% /boot
/dev/zram1 194M  15M 165M 9% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0

13) When the TF card and NVMe SSD are programmed with exactly the same system, if
both the TF card and NVMe SSD are inserted into the development board, power on
the development board at this time, and u-boot will give priority to starting the
system in the TF card. However, since the systems in the TF card and NVMe SSD are
exactly the same, the UUIDs of the /boet partition and the rootfs partition in the two
storage devices are also the same, which may cause the partition in the NVMe SSD to be

loaded when the TF card starts. Running the script below resolves this issue
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orangepi@orangepi:~$ sudo fix_mmc_ssd.sh

Exactly the same system means that the image name is exactly the same. Even if

they are all Debian11 systems, the versions are different

There is no fix_mmc_ssd.sh script in OPi OS Arch system.

2.7. 3. The method of burning using BalenaEtcher software

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

1) First, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot of the
development board is PCle2.0x1, and the theoretical maximum speed is 500MB/s.
PCle3.0 and PCle4.0 NVMe SSDs are also available, but the highest speed is only
PCle2.0x1.

a. The M.2 2230 SSD is as follows

SSDX [ENEERE )
CAN ICES-3(B)/NMB-(B)
BC501 NVMe SK hynix 128GB
* S/N: SAK6430T11502080DN39
DPMNO758G2 VWAL 2031
WN(34®) HFM128GDGTNG 83ADA BA
RATED (RM) :DC +33V2A
KR-0759G2-SK500-981-07NK-AQ1

B R-REM-HNX-BC501M230S %
: FW. 80002C00
PSID 2ADCBJ0S CHJ01687
21981002 6CO16721 c

PM931a NVMe REVO PYRITE

PN MZALQS12KBLU-00BL2

SN S65DNX0T846201

MODEL MZ-ALQ5128

EUI64 0025380821848D17

RATED DC+33V == 1.8A .

1 855550286693G1CX28
R-R-SEC-MZ-ALQ1TOB
LEN PN SSS0286693
PRODUCT OF CHINA

CANICES.3 BNNB-B1
e reung comsamiconductor SAMSUNG ELECTRONCS (O, LTIL

& |1 ek Fw sL2aFxMr .
FRU 5550286898 d
10AUG2022
202208

4 . %

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it
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3) Please ensure that the development board has already been labeled with SPI Flash.
The position of SPI Flash on the development board is shown in the following figure, and

no other settings are required before starting the burning process

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

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

recognized normally, use the sudo fdisk -1 command to see nvme-related information.

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

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

orangepi@orangepi:~/Desktop$ Ispci

0004:40:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0004:41:00.0 Non-Volatile memory controller: MAXIO Technology (Hangzhou) Ltd.
NVMe SSD Controller MAP1202 (rev 01)

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

as follows:

Terminal Emulator
B File Manager

& Feitx
» 4 feitx-gimpanel-configtool
» B ronts
» @ Midnight Comman der
» @ Midnight Commander editor

If it is not pre installed, please refer to the instructions in the section on

downloading and installing the armé64 version of balenaEtcher.

7) The interface after balenaEtcher is opened is as follows:

fj balenaEfche

o

B Flash from file
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8) The method of burning u-boot into SPI Flash on the development board using

balenaEtcher is as follows:
a. In Linux systems, the default SPI Flash feature is turned off and needs to be

manually turned on to use. The detailed steps are as follows:
a) First, run orange pi configuration, ordinary users remember to add sudo

permissions

orangepi@orangepi:~$ sudo orangepi-config
b) Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi fer the Orange PL 5 Pro
SoC runs between 408 and 2480 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|
Y < Wired, wireless, Bluetooth, access point

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

< [k 5] < Exit >

¢) Then select Hardware

System settings

Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Announce system in the network

SSH Recontigure GSSH daemon

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

< [k 3] < Back >

d) Then use the arrow keys on the keyboard to navigate to epiSpro-sfc, and use

a space to select it
[+]
[ ] ovi3 -£1

[1ov
[ ] ovis

e) Then select<Save>to save

L J v . A
L [ ] ovi3855-c3
49%

ES < Back >

f) Then select <Back>
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5 49%
< save > [DHCEEEE |

g) Then select<Reboot>to restart the system for the configuration to take
effect

Applying changes

Reboot to enable new features?

EREIE™| <cancel>

b. Then open the balenaEtcher software and click on Flash from file

balenakEtcher

f’ balenaEicher

&

B Flash from file
& Flash from URL

I8 Clone drive

c. Then enter the /usr/lib/linux-u-boot-legacy-orangepiSpro_1.0.0_armo64/
directory, select rkspi_loader.img, and click Open to open it

Cancel Q & open
© E@op
© Recent 4 @) usr | lib linux-u-boot-legacy-orangepiSpro_1.0.0_armé4  »
@ Home Name v | Size Type Modified
idbloader.img 303.1kB Raw disk image 12:06
[ Desktop g
B rkspi_loaderimg 4.2 MB Raw disk image 12:06

[ Documents

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

." balenaEtcher

©C — A

rkspi_loader.img Select target
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e. Then click Select target

balenaEtcher

i" balenaEicher

© — A

rkspi_loader.img Select target

f.  Then click on Show 2 hidden to open more storage device options

"’ balenakicher

Select target s

Name Size Location

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

balenaktcher

Select target s

' Name Size Location

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

| 16.8M8 /dev/mtdblockd  System drive

Fanxiang SS00PR...boot,

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

Cancel

h. Then click Flash
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balenaEtcher

.” balenakicher

rkspi_loader.img

1. Then click Yes, I’m sure

balenaktcher

ﬁ balenaEicher

You are about to erase your computer's drives

System drive

Are you sure you want to flash your system drive?

Yes, I'm sure

j. Then enter the password orangepi for the Linux system on the development

board, and you will start burning the u-boot image to SPI Flash
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balenaEtcher - Starting...

.” balenaEtcher

o rkspi_loader,img

B untitied

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

ting to perform an action that requires privileges
hentication is required to perform this action

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

balenaktcher » Flashing...

\” balenaEicher

° rkspi_loader.img

. Untitled Device

’ edt-offline_aarch64

Flashing...

Get started

1. The display after burning is completed is as follows:

i'j balenaEicher

Flash Complete!

i Want to try more projects like the one you just s

Ijl‘ Go to balenaHub

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

balenaktcher

.” balenaEicher

i

B Flash from file

& Flash from URL

18 Clone drive

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

balenaktcher

ﬂ balenaEtcher

Select source s

Name Location

| o (opi_baot, opi_root) Jdev/mmcblkl Source drive

ey

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

] balenaEtcher

balenaEtcher Edit View Window Help
."balenaEmh-.—J ¢ e

© — A

(opi_boaot, opi_root) Select target

d. Then click Select target
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balenaEtcher

i" balenaEicher

rkspi_loader.img Select target

e. Then click on Show 2 hidden to open more storage device options

"’ balenakicher

Select target s

Name Size Location

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

f.

balenaktcher

Select target s

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

/dev/mtdblock0 Too small

. Fanxiang S500PR...boot,
" opi_root)

J/dev/nvmeOnl System drive

( 3\
Cancel |
J

X
—

g. Then click Flash
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balenaktcher

.” balenaEicher

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

h. Then click Yes, I’m sure

balenaEtcher

ﬁ balenaEtcher

You are about to erase your computer's drives

Fanxiang $500...o0t, opi_root) 2.05TB  systemdrive

Are you sure you want to flash your system drive?

Yes, I'm sure

i.  Then enter the password orange pi for the Linux system on the development

board, and it will start burning the Linux image to the SSD
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balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)
A -

/bin/bash’ as the super user

P} Details

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

f' balenaEicher

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

, screenly-ose-pi4

Flashing...

Get started

balenakEtcher - 82% Validating...

\” balenaEtcher

o {opi_bo...i_root}

B Fanxian...i_root)

’ screenly-ose-pi4

Validating...

e project on GitHub

Get started

k. The display after burning is completed is as follows:
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Flash Complete!

! Want to e projects like the ¢

Go to balenaHub
Flash another

1. Then it is necessary to expand the capacity of the rootfs partition in the NVMe
SSD, as follows:
a) First, open GParted. If the system does not have Gparted pre installed,
please use the apt command to install it

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

Applications|

@ Run Program...

B Terminal Emulator
B rile Manager

(! Mail Reader

@ web Browser

[ Settings

28 Accessories

<% Development

# Graphics

< Help

@& Intemet

[ Multimedia

¥ office
% Bulk Rename
@ Logout & Feitx

[ GDebi Package Installer
rted
P

b) Then enter the password for the Linux system, orangepi, and click on
Authenticate

v v ow w

v v v

Authenticate

Authentication is required to run the GParted
f-i—ﬂ Partition Editor as root

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

Password: [ 20000000

} Details

@ cancel Authenticate

¢) Then click Fix
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(] @ s
Libparted Warning
Not all of the space available to /dev/nvmeOnl appears to
be used, you can fix the GPT to use all of the space (an
extra 3969681072 blocks) or continue with the current
setting?
Fix Ignore
searching /dev/nvme0n1 partitions =

d) Then select NVMe SSD

/dev/immcblkl - GParted

GParted Edit View Device Partition

Help

s ® S 4 | rdevimmeblkl  (14.84 GiB)

i || /devinvmeonl  (1.86 TiB}J

Jdevjmmcblk1p2
14.41 GiB m

Partition Name | File System | Mount Point | Label Size Used Unused Flags
unallocated [ unallocated 30.00 MiB e
devimmeblklpl=" bootfs [ fatlé /boot opi_boot 256.00 MiB 90.22 MiB 165.78 MiB bls_boot

[ ] extd j, jvarflog.hdd opi_root 14.41GiB 4.91GiB  9.50 GiB
153.50 MiB

(dev/mmeblk1p2=

unallocated unallocated

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

{devinvmeOnl - GParted

GParted Edit View Device Partition Help

u JdevinvmeOnl (1.86 TiIB)

* ®

Partition Name | File System Mount Point | Label Size Used | Unused | Flags
unallocated [ unallocated 30,00 MiB
Jdev/nvmeonlpl & bootfs [ fatl6 /boot opi_boot 256.00 MiB - --- bls_boot
fdev/nvmeOnlp2 ] extd opi_root 14,41 GiB 6.38 GiB 8.03 GiB

| unallocated unallocated 1.85 TiB I

f) Then select the /dev/mvmeOnlp2 partition, right-click, and

Resize/Move
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{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

: @

Partition Name | File System | Mount Point | Label Size Used | Unused | Flags

2 BB S ¢ [ devinvmeon1 (186 TiB)

unallocated M unallocated 30.00 MiB
Jdev/nvmeon1pl Ay bootfs [ fatl6 /boot opi_boot 256.00 MiB - bls_boot

opi_root
P ¢ New

® Delete

& copy
(%) paste

unallocated | unallocated

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

0 operations pending

'y Information

g) Then drag the capacity to its maximum position as shown in the following

figure

vmeOnlp2

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

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

@ cancel | Resize/Move

h) Then click Resize/Move

Resize/Move /devinvmeOnlp2

Minimum size: 6529 MIB Maximum size: 1953228 MIB
Free space preceding (MiB): I
New size (MiB): 1953228 —
Free space following (MiB): | 0 +
Align to: MiB -
@ Cancel | 9| Resize/Move
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i) Then click on the green + in the position shown below

[F=] jdev/nvmeOnl - GParted 4 = O X
GParted Edit View Device Partition Help

® 3 B B & ¢ |_| /devinvmeon1 (186 TiB) v

L, {

A Y
fdevjnvmeOnlp2
1.86TiB

Partition Name | File System | Mount Point | Label Size Used | Unused | Flags
unallocated [ unallocated 30.00 MiB
fdevjnvmeonlpl 2y bootfs [ fatl6 fboot opi_boot 256.00 MiB - bls_boot

| fdev/nvmeonlp2 opi_root 1.86TiB 6.38GiB 1.86TiB

j)  Then click Apply
@ e+ -ox]

GParted Edit View Device Partition Help

® 2 2 & |2 [devinvmeonl (1.86 TiB) ¥

/dev/nvme0nlp2
1.86 TiB

Apply operations to device

unallocated
Hivhvmenniplih Are you sure you want to apply the - bls! Badt

ending operations? I
| cevmimeoniy: — I

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

@ cancel o npply

2| Grow /dev/nvmeon1p2 from 14.41 GiB to 1.86 TiB

stion pending

k) Then click Close to close it
T N

GParted Edit View Device Partition Help

® ’/H LIJ_I T & o @ jdev/nvmeOnl (1.86 TiB)

Jdev/nvme0nlp2
1.86 TiB

Applying pending operations

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

Completed Operations:

L) il cberations succesahily cerapited |l

} Details

Pl @ :
Save Details X Close

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

please unplug the TF card and briefly press the power button to turn on the
Linux system in SPIFlash+NVMe SSD.
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10) Step 9) is to clone the system from the TF card to the NMVe SSD, and we can also
directly burn the Linux image file to the NVMe SSD. Here is an overview of the
following steps:

a. Upload Linux image files to the Linux system of the development board

b. Then use balenaEtcher to burn it
balenaktcher

&) balenaEtcher

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

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

expand it. It will automatically expand on the first startup.

2.8. The method of burning Linux images to SPIFlash+SATA
SSDs

Note that the Linux image referred to here specifically refers to Linux
distribution images such as Debian, Ubuntu, OpenWRT, or OPi OS Arch
downloaded from the Orange Pi download page.

Before starting to burn the image, it is necessary to ensure that the development
board has already attached the SPI Flash chip, as the development board does not
have an SPI Flash chip attached at the factory, so it needs to be purchased and
soldered on by oneself. We recommend using the XM25QU128CWIQT08Q SPI
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Flash chip model
Due to SPI Flash and eMMC reusing the same pins, eMMC cannot be used with
SPI Flash attached

2.8. 1. The method of burning using the dd command
1) First, you need to prepare a SATA SSD solid-state drive

318 5201 @AW SATA M.2 25668

ma
@@ AN ||||I||||!'|| N
619714591760873
S/N:S2018M19390001
CEFC E Made in China

2) Then insert the SSD into the M.2 interface of the development board and secure it in
place

3) Please ensure that the development board has already been labeled with SPI Flash.
The position of SPI Flash on the development board is shown in the following figure, and

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

5) After booting the Linux system with a TF card, we first burn the u-boot image
dedicated to Sata SSD to SPI Flash
a. In Linux systems, the default SPI Flash feature is turned off and needs to be
manually turned on to use. The detailed steps are as follows:
a) First run orangepi-config, normal users remember to add sudo

permission

orangepi@orangepi:~$ sudo orangepi-config

b) Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi fer the Orange PL 5 Pro
SoC runs between 408 and 2480 MHz using ondemand governor.

Support: http://www.orangepi.org

Wired, wireless, Bluetooth, access point
Timezone, language, hostname

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

< [k 5] < Exit >

¢) Then select Hardware

System settings

Edit boot environment

Set CPU speed and governor

Announce system in the network
guration: UART, I2C, etc.

Recontigure GSSH daemon

Run apt update & apt upgrade

Install ZSH with plugins and tmux

Disable desktop or change login type

< [k 3] < Back >

d) Then use the arrow keys on the keyboard to navigate to epiSpro-sfc, and use

a space to select it
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[+ pispro-sfc
[]
[]

o0 0o

e) Then select <Save> to save
R—
{ [ ] ov138ss-

< Have 5| < Back >

f) Then select <Back>

L

< save > [ DHEETE

g) Then select <Reboot> to restart the system for the configuration to take
effect

Reboot to enable new features?

BRI | <cancel>

b. The dedicated u-boot image storage path for sata ssd startup is:

usr/share/orangepiSpro/rkspi_loader_sata.img

c. Make sure that rkspi_loader_sata.img exists in the Linux system, and then use

the following command to burn it into the SPIFlash of the development board

orangepi@orangepi:~$ cd /usr/share/orangepiSpro/
orangepi@orangepi:~$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock0

orangepi@orangepi:~$ sudo sync

OPi OS Arch system does not have SPI Flash enabled by default and needs to
be manually opened. Please add the following configuration in
/boot/extLinux/extlinuxconf and restart the system to recognize SPI Flash

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSpro-sfc.dtbo

The storage path of the u-boot image of the OPi OS Arch system is somewhat
different, as shown below:
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a. OPi OS Arch system sata ssd boot dedicated u-boot image storage path is:

/boot/rkspi_loader_sata.img

b. Make sure rkspi_loader_sata.img exists in the OPi OS Arch system, and then
use the following command to burn it into the SPIFlash of the development board:

[orangepi@orangepi boot]$ c¢d /boot/
[orangepi@orangepi boot]|$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock(
[orangepi@orangepi boot]$ sudo sync

If you need to start the OpenWRT image, you need to download the latest
version of u-boot image from the official website, and then burn it into SPI Flash.
The download steps are as follows:

a. First enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

E wiringOP-Python scurce code compression package
B Linuximage writing tool-Win32Diskimager

b. Then choose to enter the following directory

B8 MiniLoader - what is needed for burning Linux images

¢. Then download rkspi_loader_sata.img

I rkspi_loader_sata.img I

d. Then upload rkspi_loader_sata.img to the Ubuntu, Debian or OPi OS Arch
system of the development board. For the upload method, please refer to the
instructions in the method of uploading files to the Linux system of the development
board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock0

6) Then upload the Linux image file (Debian or Ubuntu image downloaded from the
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official website, OPi OS Arch image, or OpenWRT image) to the TF card. For the
method of uploading Linux image files to the development board, please refer to the
instructions in the Methods section of uploading files to the Linux system of the

development board.

Note that if you download an OpenWRT image, you will see the following three
types of images in the download link of the OpenWRT image. Please select the
image file in the "SPIFlash+SATA SSD boot image' folder.

X 1selected

Name T Owner
B3 sD Card Image - Mme

B3  sPIFlash-NVME SSD Image - me

|‘ B3 SPIFlash-SATA SSD Image | - me

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

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

OrangepiSpro_x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the command line of the development board linux system?
1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.
2. Use ssh to remotely log in to the Linux system, please refer to the instructions in
the section of SSH remote login to the development board.
3. If HDMI, LCD and other display screens are connected, you can open a

command line terminal on the desktop.

8) Then please refer to the instructions in the section of the method of using SATA SSD
to open the sata ssd configuration to ensure that the system can recognize the ssd

normally.

OPi OS Arch For the method of opening the sata ssd configuration in the OPi

OS Arch system, please refer to the instructions in the section of the method of using
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| SATA SSD in the OPi OS Arch system.

9) Then we can use the dd command to empty the SSD (Optional)

sudo dd bs=1M if=/dev/zero of=/dev/sda count=2000 status=progress

sudo sync

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

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

sudo sync

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

remember to decompress it before using the dd command to burn

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

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

11) After successfully burning the linux image of the development board to the SATA
SSD, it cannot be used directly at this time. Because the default setting of the linux image
is to only recognize NVMe SSDs, but not SATA SSDs, the following settings need to be

done:

Note that if it is a burned OpenWRT image, the following steps can be ignored,
as the SATA image of OpenWRT has SATA SSD configuration enabled by default.

a. First mount the boot partition of the SATA SSD to the /mnt directory of the TF

card card Linux system.

orangepi@orangepi:~/Desktop$ sudo mount /dev/sdal /mnt/
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b. Then open the SATA SSD configuration in the orangepiEnv.txt file in the boot
partition of the SATA SSD (please note that it is not /boot/orangepiEnv.txt in
the TF card)

orangepi@orangepi:~/Desktop$ sudo vim /mnt/orangepiEnv.txt

overlays=ssd-sata2

Note that this step is somewhat different for the OPi OS Arch system, please add

the following configuration in /boot/extlinux/extlinux.conf:

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-ssd-sata2.dtbo

c. Then uninstall the boot partition of the SATA SSD

orangepi@orangepi:~/Desktop$ sudo umount /mnt/

12) At this point, you can use the poweroff command to shut down. Then please pull out
the TF card, and then short press the power button to turn on, and then the linux system in
SPIFlash+SATA SSD will be started

13) After starting the system in the SATA SSD, use the df -h command to see the actual
hard disk capacity

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 3.8G 80K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run

/dev/sda2 233G 4.3G 226G 2%/

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

tmpfs 5.0M 40K 50M 1% /run/lock
/dev/zram?2 3.7G 76K 3.5G 1% /tmp

/dev/sdal 256M  90M 166M 36% /boot
/dev/zram1 194M  10M 170M 6% /var/log

tmpfs 76OM 60K 769M 1% /run/user/1000

14) When the same system is burned in the TF card and SSD, if both the TF card and
SSD are inserted into the development board, and the development board is
powered on at this time, u-boot will give priority to starting the system in the TF
card. However, since the systems in the TF card and the SSD are exactly the same, the

UUIDs of the /boot partition and the rootfs partition in the two storage devices are also
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the same, which may cause the partition in the SSD to be loaded when the TF card starts.
Running the script below resolves this issue

orangepi@orangepi:~$ sudo fix_mmc_ssd.sh

Exactly the same system means that the image name is exactly the same. Even if
they are all Debian11 systems, different versions are different.

There is no fix_mmc_ssd.sh script in OPi OS Arch system.

2.8.2. The method of burning using BalenaEtcher software

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

1) First, you need to prepare a SATA SSD solid state drive

e (==

=) (= (==Y STRRTRATN) (= 3 == &30 dhdl
AT T TR THATH TR L

328 5201 EASWE SATA M.2 25668

ma
o ININIAINNN WO
g 61971459176087 3
ce FC 3 S/N:S2018M19390001

Made in China

I

3) Please ensure that the development board has already been labeled with SPI Flash.
The position of SPI Flash on the development board is shown in the following figure, and

no other settings are required before starting the burning process

101




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

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

5) Then please refer to the instructions in the section of the method of using SATA SSD
to open the sata ssd configuration to ensure that the system can recognize the ssd

normally.

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

as follows:

@ Midnight Commander editor

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

7) The interface after balenaEtcher is opened is as follow:

balenaEtcher

&

¥ balenaEtcher

&

B Flash from file

& Flash from URL

B Clone drive

8) The method of burning u-boot into SPI Flash on the development board using
balenaEtcher is as follows:
a. In Linux systems, the default SPI Flash feature is turned off and needs to be
manually turned on to use. The detailed steps are as follows:

a) First, run orange pi configuration, ordinary users remember to add sudo
permissions

orangepi@orangepi:~$ sudo orangepi-config
b) Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Pro
SoC runs between 408 and 2480 MHz using ondemand governor.
Support: http://www.orangepi.org
System and security settings|
Networ Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

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

< [k 5] < Exit >

c) Then select Hardware
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d)

g)

System settings

Bootenv  Edit boot environment

cPU Set CPU speed and governor
Avahi Announce system in the network
Toggle hardware configuration: UART, I2C, etc.
H Recontigure SG5H daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop Disable desktop or change login type

< [k 3] < Back >

Then use the arrow keys on the keyboard to navigate to opiSpro-sfc, and use

a space to select it

[
[ ] ovizgse-ci
[ ] ovi3g50-c2
[ ] oviigs0-c3

Then select <Save> to save

L ] wvisooo-we
{ [ ] ovi3855-c3

49%

< Have 5| < Back >

Then select <Back>

L 49%

< save > [ DNCEETEE ]

Then select <Reboot> to restart the system for the configuration to take
effect

Applying changes

Reboot to enable new features?

EREIE™| <cancel>

b. Then select Flash from file
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balenakEtcher

fj balenaEicher

B Flash from file

& Flash from URL

IN Clon:

c. Then enter the /usr/share/orangepiSpro/ directory, select

rkspi_loader_sata.img, and click Open to open it

| @ cancel Q i Open

© Recent « @

usr | share orangepiSpro b |

& Home Name ~ | size Type Modified

B rkspi_loader_sata.img 4.2MB  Raw disk image Yesterday

[ Desktop

[ Documents

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

balenaEtcher

@ balenaticher

©O — A

rkspi_loa..._sata.img

e. Then select Select target

balenakErcher

‘.. balenaEicher

© — A

rkspi_loa..._sata.img

f.  Then click on Show 2 hidden to open more storage device options
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o~

&9 balenakicher

Select target s

Name Size Location

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

balenaErcher

Select target 2o

B nene Size Location

{opi_boot, opi_root fdev/mmeblkl Source drive

| \ [dev/mtdblocko System drive

ATA Fanxiang_52...boot,
Fit dev/sda System drive
opi_root

Cancel

h. Then click Flash

balenaErcher

"f balenaEicher

©O — A

rkspi_loa..._sata.img

1. Then click Yes, I’m sure
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balenaktcher

@ balenakicher

You are about to erase your computer's drives

System drive

Are you sure you want to flash your system drive?

Yes, I'm sure

j. Then enter the password orange pi for the Linux system on the development
board, and you will start burning the u-boot image to SPI Flash

balenaEtcher - Starting...

.” balenaEtcher

o rkspi_loader,img

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

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

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

f’ balenaEicher

° rkspi_loader.img

. Untitled Device

f edt-offline_aarch64

Flashing...

Get started

i'j balenaEicher

Flash Complete!

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

Ijl‘ Go to balenaHub
Flash another - :

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

balenaktcher

.” balenaEicher

i

B Flash from file

& Flash from URL

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

balenaktcher

ﬁ balenaEtcher

Select source 31

Name Location

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

- (D

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

] balenaktcher + - X

balenaktcher Edit View Window Help
f,baleanh;rv.—J ¢ e

© — A

(opi_boot, opi_root) Select target

d. Then click Select target

balenaEtcher

f' balenaEtcher

rkspi_loader.img Select target

e. Then click on Show 2 hidden to open more storage device options
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\” balenakicher

Select target s

Name Location

(opi_boot, opi_root) fdev/mmcblkl Source drive

f.

balenaErcher

Select target e

Name Location
{opi_baat, opi_root dev/mimchiki Source drive

dev/midblocko Toa small

ATA Fanxiang_S2...boot,
: =

dev/sda System drive
opi_root]

Cancel

g. Then click Flash

balenaktcher

&) balenakicher

© — A

(opi_boot, opi_root) A ATA Fanxi...opi_roat)

h. Then click Yes, I’m sure
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balenaktcher

& balenaEicher

You are about to erase your computer's drives

ATA Fanxiang_...ot, opi_root) 256 GB  System drive
3

Are you sure you want to flash your system drive?

Yes, I'm sure

Then enter the password orangepi for the Linux system on the development

board, and it will start burning the Linux image to the SSD

balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)

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

P} Details

The display of the burning process is as follows:

f' balenaEicher

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

, screenly-ose-pi4

Flashing...

Get started
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balenaEtcher - 82% Validating...

& balenaEtcher

screenly-ose-pi4

Validating...

Get started

k. The display after burning is completed is as follows:

balenaktcher

&9 balenatiche

Flash Complete!

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

Go to balenaHub
Flash another

l.  Then it is necessary to expand the capacity of the rootfs partition in the SSD, as

follows:
a) First, open GParted. If the system does not have Gparted pre installed,

please use the apt. command to install it

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

@ Run Program...

B Terminal Emulator
1B File Manager
Mail Reader
@ web Browser
[##) settings

8 Accessories
<£ Development
% Graphics

v Help

& Intermet

) multimedia
 office

v v v -

v v -

[ F 8ulk Rename
out &y Feitx

@

[ GDebi Package Installer
[+ Htop

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

Authentication is required to run the GParted
'-'-—E Partition Editor as root

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

Password: [ 00000000 ]

} Details

@ cancel Authenticate

e
c) Then click Fix
n ___________ o o]

@ cs
Libparted Warning
Mot all of the space available to /dev/sda appears to be
used, you can fix the GPT to use all of the space (an extra
437784240 blocks) or continue with the current setting?
Fix Ignore
searching /dev/sda partitions I

d) Then select SSD

/dev/sda - GParted

GParted Edit View Device Partiion Help jdevimmeblkl  (28.72 GiB)
1=
[ ¢ e
@ | devisda (238.47 GiB)
Jdevisdaz
29.14 GiB
Partition Name | File System Mount Point Label Size Used Unused Flags
unallocated M unallocated 30.00 MiB -
devisdal A bootfs [l fari6 opi_boot  256.00 MiB - bls_boot
Jdevisda2 . extd opi_root 29.14GiB 13.69 GiB 15.46 GiB
unallocated unallocated 209.05 GiB

0 operations pending

e) The display interface after selecting SSD is as follow:
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° @ B |] rdevisda {238.47 GiBw
Jdev/sdaz
29.14 GiB
unallocated M unallocated 30.00 MIB -—
idevisdal A bootfs [l fatle opi_boot  256.00 MiB -— bls_boot

opi_root

[devjsda2 extd / 29.14 GiB 13.69 GiB 15.46 GiB

llbeates d (

f) Then select the /dev/sda2 partition, then right-click, and then select
Resize/Move

/dev/jsda - GParted

GParted Edit View Device Partition Help

o @ | = EE ._‘:Jdevjsda (238.47 GiBw»

fdev/sdaz
29.14 GiB

Partition Name | File System  Mount Point Label Size Used Unused Flags
unallocated B unallocated 30.00 MiB
jdevisdal £\ bootfs [l fat16 opi_boot 256,00 Mig - bls_boot

13.69 GiB 15.46 GiB

2= R o New

® Delete

unallocated M unallocated

I 2| resizemove
& Copy

| Paste

¥ Format to
Cpen Encryption
Mount on
MName Partition
4 5 . Manage Flags
operations pending hiack
Label File System
New UUID

s Information

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

below

size: 14015 MIiB Maximum size: 243912 MiB

ace preceding (MiB):

New size (MiB): 29842 - 4+
Free space following (MiB): | 214070 -+
align to: k MiB -
@ Cancel | Resize/Mave

h) Then click Resize/Move
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Resize/Move /dev/sda2

Maximum size: 243912 MiB

Minimum size: 14015 MiB

Free space preceding (MIB): E +
Mew size (MiB): 243912 -
Free space following (MiB): 0 +
Align to: MiB -
i) Then click the green v
] /dev/sda - GParted 4 = O X
GParted Edit View Device Partition Help
e ® = ) Jdev/sda (238.47 GiBw
jdevisdaz
238.20 GiB
Name | File Sy ]| Mount Point Label Size Used Unused Flags
unallocated unallocated 30.00 MiB
idevisdal A bootfs fatie opi_boot  256.00 MiB - --- bls_boot
jdev/sda2 . axtd |/ opi_root 238.20 GiB 13.69 GiB 224.51 GiB

j)  Then click Apply

F fdevisdaz
| 238.20 GiB
b

Apply operations to device
unallocated —
Mevisdel A boot Are you sure you want to apply the
d pending operations? )
Jaevisda2 224,51 GiB
Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

-~ bls_boot

o

W Cancel = Apply

| Grow jdev/sda2 from 29.14 GiB to 238.20 GiB

k) Then click Close
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jdevisdaz
238.20Gi8
il

Applying pending operations
ur Depending on the number and type of operations this might take a long time.
Completed Operations:

b Details

Save Details X Close

m. At this point, you can use the sudo poweroff command to shut down. Then
please pull out the TF card, and then short press the power button to turn on, and
then the linux system in SPIFlash+STAT SSD will be started.

10) Step 9) is to clone the system in the TF card to the SSD. We can also directly burn
the linux image file to the SSD. Here are the steps:

a. Upload the linux image file to the linux system of the development board

b. Then use balenaEtcher to burn
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balenaktcher

&) balenaEtcher

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

c. After using this method to burn the image, there is no need to manually
expand the capacity, and it will automatically expand the capacity at the
first startup.

d. After successfully burning the linux image of the development board to the
SATA SSD, it cannot be used directly at this time. Because the default setting of
the linux image is to only recognize NVMe SSDs, but not SATA SSDs, the
following settings need to be done:

a) First mount the boot partition of the SATA SSD to the /mnt directory of the

TF card Linux system

orangepi@orangepi:~/Desktop$ sudo mount /dev/sdal /mnt/

b) Then open the SATA SSD configuration in the orangepiEnv.txt file in the
boot partition of the SATA SSD (note that it is not /boot/orangepiEnv.txt in
the TF card)

orangepi@orangepi:~/Desktop$ sudo vim /mnt/orangepiEnv.txt

overlays=ssd-sata2
¢) Then unmount the boot partition of the SATA SSD
orangepi@orangepi:~/Desktop$ sudo umount /mnt/

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

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

2.9. How to burn Linux image into SPI Flash+USB storage

device

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

from the Orange Pi information download page.

Before starting to burn the image, it is necessary to ensure that the development
board has been equipped with an SPI Flash chip. The development board does not
come with an SPI Flash chip attached from the factory, so it needs to be purchased
and soldered on separately. We recommend using the XM25QU128CWIQT08Q
model for the SPI Flash chip.

It should be noted that since the SPI Flash and eMMC share the same pins,
attaching the SPI Flash will render the eMMC unusable.

1) First you need to prepare a USB storage device, such as a U disk

2) Next, please refer to the sections ""Method for Burning Linux Image to TF Card
Based on Windows PC" and "Method for Burning Linux Image to TF Card Based
on Ubuntu PC" for instructions on burning the Linux image to a USB storage device.
There is no difference between burning the Linux image to a USB storage device and
burning it to a TF card (when the TF card is inserted into a card reader, it functions like a
USB flash drive).

3) Then insert the USB storage device with the burned Linux system into the USB port
of the development board. Note that only the three USB 2.0 ports shown in the figure
below support booting the Linux system, while the blue USB 3.0 port does not
support it.
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4) The location of PI Flash on the development board is shown in the figure below. No

other settings are required before starting burning.

5) Burning the u-boot image to the SPIFlash requires the assistance of a TF card, so first,
it is necessary to burn the Linux image to the TF card, and then use the TF card to boot
the development board into the Linux system. Please refer to the sections '""Method for
Burning Linux Image to TF Card Based on Windows PC" and '"Method for
Burning Linux Image to TF Card Based on Ubuntu PC" for instructions on burning

the Linux image to a TF card.

6) After using the TF card to start the Linux system, you can burn the u-boot image into
SPI Flash.
a. In Linux systems, the SPI Flash function is turned off by default and needs to be
turned on manually to use it. Detailed steps are as follows:
h) First run orangepi-config. Ordinary users remember to add sudo

permissions.

orangepi@orangepi:~$ sudo orangepi-config

1)  And then select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Pro

SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

m System and security settings|
Networ Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< [k >l < Exit >

And select Hardware

System settings

Edit boot environment
Set CPU speed and governor

Bootenv
CPU

Avahi Announce system in the network
ardwarc@lToggle hardware configuration: UART, I2C, etc.

< QK>

SSH Hecontigure SSH daemon

Firmware Run apt update & apt upgrade

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

< Back >

Then use the keyboard’s arrow keys to locate opiSpro-sfe, and then use the

space to select it.

[+ 1) pispro-sfd
[ ] ovizgse-ci
[ ] ovi3g50-c2
[ ] oviigs0-c3

Then select<Save> to save

J VWYAIODIITLL

L
{ [ ] ovi3855-c3

< Save >

< Back

49%

>

Select <Back>

L

< Save =

L G >l

49%

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

effect.
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Applying changes

Reboot to enable new features?

<Cancel>

b. Then run nand-sata-install. Ordinary users remember to add sudo

permissions.
orangepi@orangepi:~$ sudo nand-sata-install
c. Select 7 Install/Update ther bootloader on SPI Flash

Choose an option:

Current root: UUID=Badee745-66b0-402f-866f-08a2ccB3ca8b

<Cancel>

d. And then select <Yes>

eMMC and USB Orange Pi installer v1.0.0

m m MM mmMMmMM MMM mmmmm WM om mmm
# # # # # "# #'m # # #'m # m" i
“HEE # # Hommm" # #m o # O # # #m # # mm
#E R dmm# # 'm# ## # # #H#4# #
# & # # # #  ## om#Enm # ## "mmm"

This script will update the bootloader on SPI Flash

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

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

left corner):

eMMC and USB Orange Pi installer v1.0.0

mm  MMMMM MM M mmmmm mm mo mmm
“# #'m # # #'m # m" ot

mmmm" # #m # # # #m # # mm

"m# # # # # #HH# #

“o#  #HF mmgmmo # O ## “mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock0. Continue?
It will take up to a few minutes.

orangepi@orangepi5:~$ i
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OPi OS Arch system does not have the configuration to open SPI Flash by
default. It needs to be opened manually. Please add the following configuration to
/boot/extlinux/extlinux.conf and restart the system to recognize SPI Flash.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSpro-sfc.dtbo

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

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

If you need to start the OpenWRT image, you need to download the latest
version of u-boot image from the official website, and then burn it into SPI Flash.
The download steps are as follows:

a. First enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below

Android and Linux image writing tool-RKDevTool and driver

E wiringOP-Python source code compression package
Linux image writing tool-Win32Diskimager

b. Then choose to enter the directory below

B3 MiniLoader - what is needed for burning Linux images

¢. And Download rkspi_loader.img

rkspi_loaderimg

d. Then upload rkspi_loader.img to the Ubuntu, Debian or OPi OS Arch system of
the development board. For the upload method, please refer to the instructions in
the method of uploading files to the Linux system of the development board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader.img of=/dev/mtdblock(

7) At this point, you can use the poweroff command to shut down the computer. Then
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please pull out the TF card and short press the power button to turn on the computer. At
this time, the Linux system in the SPIFlash+USB storage device will be started.

8) After starting the system in the USB storage device, use the df -h command to see the
actual capacity of the USB storage device.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 80K 3.8G 1% /dev
tmpfs 76OM 588K 769M 1% /run
/dev/sda2 15G 1.6G 13G 11%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
/dev/zram?2 317G 60K 3.5G 1% /tmp
/dev/sdal 256M 111M 146M 44% /boot
/dev/zram1 194M 9.0M 17IM 5% /var/log
tmpfs 769M 0 769M 0% /run/user/1000

2.10. Method of burning OpenWRT image into SPI FLASH

This section describes the method of burning the entire OpenWRT image into
the SPI Flash, eliminating the need for an SSD or USB drive. This means that u-boot,
kernel, and rootfs are all stored in the SPI Flash.

Before starting the image burning process, it is essential to ensure that the
development board is equipped with an SPI Flash chip. Since the development
board does not come with an SPI Flash chip attached from the factory, it needs to be
purchased and soldered on separately. We recommend using the
XM25QU128CWIQTO08Q model for the SPI Flash chip.

It should be noted that since the SPI Flash and eMMC share the same pins,
attaching the SPI Flash will render the eMMC unusable.

2.10.1. How to burn using RKDevTool

1) The location of SPI Flash on the development board is as shown in the picture below.

No other settings are required before starting programming.
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3) Then download the Rockchip microdriver DriverAssitant v5.12.zip and
MiniLoader and the burning tool RKDevTool Release v3.15.zip from the Orange Pi
download page

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

B8 Android image writing tool-SDDiskTool

B3 Android APPs

B Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below
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1 WEEE E Lt -

B MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.15.zip A%

DriverAssitant v512.zip &&

4l

Note that the "MiniLoader-things needed to burn Linux images' folder will be
referred to as the MiniLoader folder below.

4) Then download the OpenWRT image that can be booted from SPIFlash from the
Orange Pi download page. Due to the capacity of =~ SPIFlash, the image is less than
16MB. After opening the download link, you can see the following three types of
OpenWRT images. Please select the image in the SPIFlash startup image folder.

3 TFcard, eMMC and NVME SSD boot image

I8 SPiFlash boot image

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

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

s

= M A =] o
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
DCrriver 202212, 2:07
1 config 2014/6/3 15:3 1KB
2022/2/28 14111 491 KB
E[ Readme 2018/1/31 17:44 1KB
u revison 202272728 1414 1KB

6) Open DriverlInstall.exe and install the Rockchip microdriver as follows:
a. Click the "Driver Installation" button
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© BESEEMEE v5.12 x

WEETEE |
TRRRNTRRRRTNRRRNENNY

s ‘

b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.

o =

Driverinstall

WEEhE

1

AR ENRET.

7) Then unzip RKDevTool Release v3.15.zip. This software does
installed. Just find RKDevTool in the unzipped folder and open it.

=t - B o
bin
Language

[ config.cfg

] config

=] revision

% RKDevTool

& FraET BEREE v1.0

il
ral
m o

xOAm KRR

]
[= I TVR VIS
m om m

Foxit PDF Reade... 45

not need to be

8) After opening the RKDevTool burning tool, because the computer has not yet been

connected to the development board through the Type-C cable, a message "No device

found" will be displayed in the lower left corner.

V BURITETR w315 =

THEER FEEE SE

o
i
Ed

i1 -

0x00000000 or
0x00000000 Uboot
0x00000000
0x00000000 Misc
0200000000 | Reseurce
0x00000000 Kernel
0%00000000 Eoot
0%00000000 | Becover: v
0x00000000
0x00000000

System
Backup

5

AT
Clagmimtnts

BT R BB 9

R BEARE
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9) Then start burning the OpenWRT image into SPI FLASH
a. First, connect the development board to the Windows computer through a USB

male-to-male data cable. The location of the USB burning port on the

development board is as shown in the figure below

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

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

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

e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device
was found"
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\ BETRAETER v3.15 = X
THER ApEE SmmE
[ I
ESNN=RE:: ) |t | £ | gz Bl
0 meonons Leader

ER 0x00000000 | Parameter

518 [ 0x00000000 Uboot

4 |- Ox00000000 trust

5 |[C 0x00000000 Miso
le |C 0200000000 | Resouwrce

i [T 000000000 Kernel
s |[C 0200000000 oot
E Il 000000000 Recovery
w0 | 000000000 System
u [T 000000000 Backup
Loader | T S
Claghtsihts
T 1 g
. 5 = =
| 481 4-MASKROMEE % | o=t s

f.  Then place the mouse cursor in the area below

.\ BUEFFETE v2.9

THES ASEM SEhi

l |
Hi%EUJEE____ijﬂi____LEE_H FfE =il
T sewoenn | Ledee 0
Eiml| 000000000 | Farameter |
[ [T | oxoooD0O0D | Ubeot |
l+ T | 0200000000 | trust
ENinl 2 i
e || |o Beseurce
BNl | 0x0DO00000 | Kermel
= | [T 000000000 oot
2 [T | | 0a00000000 | Becovery | : 1
[10 [T | 0x00000000 | System | . L |
u |7 [{sonooodon_ | {Fack | [ -\
- — _ — Place the mouse cursor in this area
s [ wr || e | | mmaEz || ==

Cligmizits

| % B, AMMASKROM B 7

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

\ BURGTETR v3.15 - X
THIRR FeER S
[ [
E_Ilgl_fﬁ_lm_\%g_lm_.—\.l_
T mmEmom Ledee
ER 0x00000000 | Parameter
2 O 0x00000000 Uboot
s« | 0200000000 trust =
s || 0:00000000 | Mise i
le L] Oooooo00 | (Resstfcy o]
(7 [T 0x00000000 Kernel ESRAET
ENln 0200000000 Boot e
gi_l"_ 0700000000 | Recovery
w0 T 0x00000000 | systen i
1 [T 000000000 Backup BEAEE
SHEE
itz Do | [ mm | [ weomz || w2 |
[lagsizts
| A B 4"MASKROMBL # Sl -

h. Then select the Import Configuration option
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| BESEFS TR .15 = x
THER FHEER SR
[ I
ﬁi%ﬁﬁilm | &x g .|
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
[« |[TT] 0200000000 | trust
5 || 0=00000000 | Mise
e || 0=00000000 | Resowrce
[l Kernel
8 I 00000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u [T 0200000000 | Backup
Ineier. [ mir || oww || wEsEx | @R
LlsgmliEthtsS
| B~ AMASKROMEL #- L T ¥

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

— X |
i x =
< « 4[] > i > EE > orangepi slMiniLnader-ﬁiLinuxﬁ&?ﬁ‘%ﬁFﬁngﬁI v o 5 F MiniLoader-EELlinux...
Emv e fE~ ™ @
= el * [ k3588 linux emme.cfg
k3588, linux_prie.cfi
[ 588 fimu spilashatg
| | rk3588 linux_tfcard.cfg
STEE(N): | rk3588_linux_spiflash.cfg v| Configlet:.cfg) <]
| | F7(0) | mi
j.  Click YES
- x

THER HEEE S
[ I
¢+ Otk s lex @@ I
v )
|2 [V | sPTHoR | 000000000 | wbaot C:\UsersiAdministratoriDesktoph,
RKDevTool X
0 SAESa.
Losder Ver:n11 | AFT mh || wesEe || ®m=
DS
| BATRA B b

k. Then click the location shown in the picture below
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\ BURFETR v3.15 i X

THIEE FoEt SEmE

0| trig | ikt | &5

Iz [

2 | [¥ SPINOR 500000000 uboat | C:{UsersiAdministratoriDesktop’

Loader ¥er:1.11 thiT e EEIER | B
Mgt S

| BAT R B 2

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

L 1T x &

e » [FEEE » Z@ » orangepi >IMiniLoadar-ﬁiLinuxﬁ&Z‘?&—ﬁFﬁﬂﬁ‘]EﬁI v O S IE MiniLoader-£52Linux...

| FETHEE EE- m @

o s *  [[] MiniLoaderAllbin

B 3058 [T k3588 Jinux_emmc.cfg
B | k3588 _linux_pcie.cfg
i [ k3588 linux_spiflash.cfg
!: B | k3588 linux tfcard.cfg
5 = [ rkspi_foader
4+ T

b B
W =E
i AIEREE (C)

S e ammneR e

SfEEN): | MiniLoaderAllbin | [ Fiee v

i [Fo| ==

m. Then click the location shown in the picture below

\ ECHFTATA IS - 5

THER AEEE SemE

I
%E,\E[\ﬁ | it | &7
I~ 1

2 | [¥ | SPIHOR 00000000 uboot

I

C:\Usersdmini stratoriDesktoph.

Loader ¥er'1.11 hiT | HEHES HE
Mg eS

| BeAT R B B =

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

“ Before burning the image, it is recommended to rename the OpenWRT image to H
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something short like "orangepi.img'" or another concise name. This way, during the

image burning process, you can see the percentage progress of the burn.

\ BUHTTETR 3

Tame | o

€ T
4 O

2
=S

> USRS > SE > orangepi >

;I; mR v FEws

MiniLoader-EE2 LinuxRig 1 EZ MR

[ O orangepi &R

X

EE~ ™ @

e || orangepi
8wz
= BF
& s
3 =
i

B =3

STEE(N): | orangepi ~| AllFilec v

| o] ==

0. Then make sure the Force writing by address option is checked.

THER AEEE S

Loader Ver:1.11 AT Nt wESER A=

\ AT R BB ' 2

p. Click the Execute button again to

start burning the OpenWRT image into
SPIFlash.

T

SFIHOR 000000000 ubsot £

Loader Ver:1.11

1HE IREHER i
BHHEIS

| BAT R B H

q- The display log after the OpenWRT image is burned is as shown below
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v A ETE v315 — b4
THEE FEEE AR Tebootylie
T#iBootAHL]
CTE S SE = S
g D000 Loadee G\ AT ek Eon el Flackron
2

[¥ | SPIHOR 0:0000... | wboot | C:\Users\hh171T\Desktopiora... |} MisirEt s
MBS
TR e
AT ARL)
FREUFLashInfoFHA
FEEIFlashInfoffL]
HEE TR
AR IDBAIL)
Talimetn
T#IDERAL)
E i Maskrond T4
F i MaskronFiTl
Mitie e
A EAIT

Loader Yer:l.11 HAT | i BEIEER BE FHRTHATEIAR sPIroR
FH&T Hiorangepi. ..
Blitetis TATH; crangepi... (1005)
T#5H
BH RS V

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

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

normally, please power on again and try again.

2. 11. Method of burning Android image to TF card

2.11.1. How to burn using RKDevTool

1) First you need to prepare a good quality USB2.0 male-to-male data cable

2) Then download the Rockchip microdriver DriverAssitant_v5.12.zip and burning tool
RKDevTool Release v3.15.zip from the Orange Pi data download page

3) Then download the Android image from the Orange Pi download page.
a. After opening the download link of the Android image, you can see the
following three types of Android images. Please select the image in the TF card
and eMMC boot image folder to download.
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E SPIFlash-NVME 55D Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folders, you can see the
following three images. Their differences are:
a) The first image is specially used for HDMI display and supports 8K
display. If you do not use an LCD screen, please download the image
without LCD.
b) If you want to use an LCD screen, please choose the mirror with LCD

c) The image with box is an image dedicated to TV box

OrangePiSPro_RK35885_Androidi2_vi.0.0.targz
OrangePiSPro_RK35885_Androidi2_lcd_vi.0.0.tar.gz

OrangePiSPro_RK35885_Android12-box_vi1.0.0.tar.gz

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

the DriverInstall.exe executable file in the decompressed folder and open it.
= ERES =i Foh

ADBDriver
bin

Diriver
1KB

491 KB

1KB

|=| Readme

= revison

5) Open DriverlInstall.exe and install the Rockchip microdriver as follows:

a. Click the "Driver Installation" button

& BESEIESEE v5.12 %

wimE | e ‘
TIERRNRNRRRRAENnnY

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

Driverlnstall x
Ipzhd 1%,

FAEARRIEETD.

i 1]

HE

P

6) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.

= EHES el

== Fulh

I

bin
Language
[] config.cfg
| config
=] revision

| FFET SR v1.0

Foxit PDF Reade... 450 KB

7) After opening the RKDevToolburning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a
message "No device found" will appear in the lower left corner.

« BEROTATR w315

THEER FEEE SE

i
B

i1 - e
0x00000000 | Parameter
000000000 Thoot
000000000 trust
0x00000000 Miso
0x00000000 | Resourae
00000000 ernel
00000000 Eoot
0x00000000 | Resover v
00000000 System
00000000 Backup

e @ B e LR

=5
OO0 maEne

Loader: AT i BEARE BE
Clagmimtnts

BT R BB 9

8) Then start burning the Android image to the TF card
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s USB
programming port is as shown in the figure below.
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b. Then insert the TF card into the development board and make sure that the
development board is not connected to the power supply.

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

figure below:

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

e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device

was found"
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f.  Then please select Advanced Features
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Wboot
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| 0x00000000 Boot
0x00000000 | Recovery
0x00000000 Systen
0%00000000 Backup

g. Then click the location shown in the picture below

\ FORIFETR v3.15 = x
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Boot: m T2
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h. Then select MiniLoaderAll.bin in the MiniLoaderr folder downloaded earlier,
and then click Open
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x B
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 WuHFFATE v3.15 = x
THER FEEE SRR
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it : 23
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j.  After downloading MiniLoaderAllLbin, the display is as shown below

« BERTFETR v315

SHah FHREE SETE [T5scoie
THER THHEH i IS |
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st EERE 3 AMaske on RTERE

BZFHS wliE2Es | SHRO08T | | ROSHERE

ShiRR IZRmE oG
ABAERAER

[
A |:|

I — A MASKROM B % e ¥

k. Then select the storage device as SD, and then click to switch storage
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« BOROTETR v315 = x
THiEE FREF BHNE T-#BootTHig
| ‘ TdfEaotRiTh
Bost: |c-\usgrs\csy\ngskmp\urmggpiwin;Lmdgwﬁﬂ e &
EliF: [ |
EHIFLashD EEIFLashiZ EEIChipfEE | iRHICapability e
MiixE EgiRE 3 AMaskrom TIHRTF i
HEFHIS RlFEstE, | | SLEROEE | REHAEE 117
SHER HERE ZERTE
H B ~MASKROM ¥ 7 NSO =
l.  The successful switching is displayed as shown below
I T#hEoat T
ik 4 =Thie EEoot:
| THiESR AEEE i e
|
| Baat: [B: Wser stosy\Desktopl orangepi i ni Loader 57| T
T | AL
1 BREIFLazhID IEEIFlazhiZ 5 EHIChipSE | EEICapability
RKDevTool =
iz s =1 # M Maske on T
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BEEREHS ElEsEs | | SEEOES FELSAITEE \
SHER 1ERRE FIREE \
IR
Hxd
[}
F Bl —~MASKROM ¥ 7% M KR i
5 " 3 " :
m. Then click the "Upgrade Firmware" column of the burning tool
- %

. BEEFFETE IS
T [HEEN | =mma

Bl FE R
Bl : Loaderffi : HRiES:
Bt

1-2-3 :MASKROM

KB —MASKROM% %

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

needs to be burned.

138



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

 BOHOTA TR .15 i ;
T#ER FEREM | Zahge
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ElfHR: Loaderffi : wEEa
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o.  Finally, click the "Upgrade" button to start burning. The log during the burning
process is as shown below. After the burning is completed, the Android system

will automatically start.

v BURTETE v3.15 — 5
S o e WS
= A& BT
RS
B Tién Y it
HHIFLashInfodfis
SFENFLashInfol
e tanorif sHm it
e
C:\Users\orangepi \Desktop\WMiniLoader B3R nndB R A EFFIR TEIIEF
m | B Tt
THE
IF7E TRl (100%)
TEE
BeAT kBB =

2.11.2. How to burn using SDDiskTool tool

This method is not recommended. Some TF cards are prone to stuck on the boot

logo and cannot be started.

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

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

3) Then download the SDDiskTool programming tool from the Orange Pi download

page. Please ensure that the version of the SDDiskTool tool is the latest v1.72
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4) Then download the Android12 image from the Orange Pi download page

a.

After opening the download link of the Android image, you can see the
following three types of Android images. Please select the image in the TF card
and eMMC boot image folder to download.

BB SPiFlash-NVME SSD Image

I3 sSDCard-EMMC Image

After entering the TF card and eMMC boot image folders, you can see the
following two images. The difference between them is:

a) The first image is specially used for HDMI display and supports 8K display. If
you do not use an LCD screen, please download the image without LCD.

b) If you want to use an LCD screen, please choose the mirror with lcd

c¢) The image with box is an image dedicated to TV box

OrangePiSPro_RK35885_Androidi2_vi.0.0.targz
OrangePiSPro_RK35885_Androidi2_lcd_vi.0.0.tar.gz

OrangePiSPro_RK35885_Android12-box_vi1.0.0.tar.gz

5) Then use decompression software to decompress the compressed package of the

downloaded Android image. In the decompressed file, the file ending with ".img" is the

Android image file, with a size of more than 1GB.

6) Then use decompression software to decompress SDDiskTool v1.72.zip. This

software does not need to be installed. Just find SD_Firmware_Tool.exe in the

decompressed folder and open it.

Language
¥ | config
|| revision
|| sd_boot_config.config
I #ta SD_Firmware_Tool I
|| SDBoot.bin

592 KB

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

want to burn. Yes, if there is no display, you can try to remove the TF card.

i BTREEARESTE VT2 ®
i Sz SDBooL:2.12
Generic MassStorageClass USE Device 29,76 ~
ElftFHE ECEATISE Bl=5)
B HERBER Cizg
| | | e

M RED en o SR (AT 3R
| | [

HIOPEMOEOEOECEREOEE | e

=T

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

mentioned earlier to format the TF card.

B AR R E SDBoot:2.12
Generic MassStorageClass USB Device 29,76 »
B AR
BltHE FCEATIiE snEEh
SD_Firmware Tool X s

BT B
L 1 || [ emEr
B B en £11E (3 0 el
\— :| PEFEDemo
wE

UI_IUI_II_IULluuuuuuuuuuul_lD FHiatiE?

Tt AL P2 ..

9) Then start writing the Android image to the TF card
a. First check "SD boot" in "Select function mode"
b. Then select the path to the Android image in the "Select upgrade firmware"
column

c. Finally, click the "Start Creating" button to start burning the Android image to
the TF card.
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fh BAETRRETE v1.72 5
B EFaEEhd iR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
BB TR IR A,
EliHE FCEATIE
FE= b AEHEE g
| | I
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10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start.

B RS SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
e ran i
SD_Firmware_Tool *
EliFHER [Ek=5)
B REHEE o _— 8
istrator\Desk o ) E SRR
BN A Den o3
IMOEOEPOCEREOEOOEE [ eee
FHA5 AGPT... e

2. 12. Method of burning Android image into eMMC

2.12.1. How to burn using RKDevTool

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

1) The development board has reserved eMMC expansion interface. Before burning the
system to eMMC, you first need to purchase an eMMC module that matches the eMMC
interface of the development board. Then install the eMMC module to the development
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board. The eMMC module and the method of inserting the development board are as

follows:

3) Then download the Rockchip microdriver DriverAssitant_v5.12.zip and burning
tool RKDevTool Release v3.15.zip from the Orange Pi data download page

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

BB SPiFlash-NVME SSD Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folders, you can see the
following three images. Their differences are:
a) The first image is specially used for HDMI display and supports 8K display.

If you do not use an LCD screen, please download the image without LCD.
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b) If you want to use an LCD screen, please choose the mirror with LCD
c¢) The image with box is an image dedicated to TV box

OrangePiSPro_RK35885_Androidi2_vi.0.0.targz
OrangePiSPro_RK35885_Androidi2_lcd_vi.0.0.tar.gz

OrangePiSPro_RK35885_Android12-box_vi1.0.0.tar.gz

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

find the DriverInstall.exe executable file in the decompressed folder and open it.
= EEasE: =i Foh
ADBDriver
bin
Diriver

1| config 1KB

491 KB

& Driverlnstall

|=| Readme

1KB
\Z| revison

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

& BESEIESEE v5.12

wimE | e ‘
TIERRNRNRRRRAENnnY

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

& TR ve.12

Driverlnstall x
Ipzhd 1%,

FAEARRIEETD.

i 1]

7) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.

144



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

£ =3 o

bin g

Language g ==y
[ config.cfg CFG 305 7 KB
2] config EELE 2 KB
=] revision 3KB
& FFE T EHRSEE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

8) After opening the RKDevTool burning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a

message "No device found" will appear in the lower left corner.

V BURITETR w315 - X

THEER FEEE SE

o
3
Ed

| Hht | £
(O00000000 Leader
0x00000000 | Paramster
0x00000000 Uboot
0x00000000 trust
0x00000000 i
0x00000000
0x00000000
0%00000000
0%00000000
0x00000000
0x00000000

| B2

N

Loader: AT i BEARE BE
Clagmimtnts

BT R BB =

9) Then start burning the Android image into eMMC
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s USB

programming port is as shown in the figure below.

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

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

figure below:
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~HDMIZ O

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

e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device

"
was found
| ESEFFSTR 15 s «
THER ApEE SmmE
[ I
=R R T == - P
T Tsmontmn0n [ Leader [

ER 0x00000000 | Parameter
(28 O 0x00000000 Uboot
4 |[C 0x00000000
5 |[C 0x00000000
s | 0x00000000
2| [ 0x00000000
o ] 000000000 Boot
Ed]ml 000000000 Recovery
w0 | 000000000 System
u [T 000000000 Backup
Losder | wi 1

Claghtsihts

%8 4~MASKROMiB % | = Ed

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

s EHIFFATE v3.15 = x
Tausts | FEER mpee
Bt FHE )i
Bt : LoaderhfiZ : SERER:
Bl
1
‘ %% B —/~MASKROM% % 1-2-3 HASKRON v
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g. Then click the "Firmware" button to select the path of the Android image that

needs to be burned.

 BOHOTA TR .15 i ;
T FEREI Zmmas
Bt Fip ik
ElfHR: Loadenffi: wEEa
Bl
R IL—A-MASKROM ¥t % 123 maston -

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

will automatically start.

| ETEAETE 15 - %
THEe AEEH sm WiHEEFIE
= MR B
ool
i 5 4 BRTARS
%wlasmneugi’a}
. EENFL achTnol
ElfHiiE:  [12.0.00)  Loaderffid: 111 HHER HEETIBFE
)EiIDBE‘Q;};
C:\Usershorangepi \Desktop Mini Loader—{H5F L1 nuts 2 ATEE AR T3HI0EH:
B | = : TR
THEM

ETETEE I (100%). .
THE R

BT R BB &

2.12.2. How to burn using SDDiskTool tool

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

1) The development board has reserved eMMC expansion interface. Before burning the
system to eMMC, you first need to purchase an eMMC module that matches the eMMC
interface of the development board. Then install the eMMC module to the development
board. The eMMC module and the method of inserting the development board are as

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

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

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

5) Then download the Android image from the Orange Pi download page.
a. After opening the download link of the Android image, you can see the
following two types of Android images. Please select the image in the TF card

and eMMC boot image folder to download.

BB SPiFlash-NVME SSD Image

I3 sSDCard-EMMC Image

b. After entering the TF card and eMMC boot image folders, you can see the
following three images. Their differences are:
a) The first image is specially used for HDMI display and supports 8K display. If
you do not use an LCD screen, please download the image without LCD.
b) If you want to use an LCD screen, please choose the mirror with LCD

c¢) The image with box is an image dedicated to TV box
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OrangePiSPro_RK35885_Androidi2_vi.0.0.targz
OrangePiSPro_RK35885_Androidi2_lcd_vi.0.0.tar.gz

OrangePiSPro_RK35885_Android12-box_vi1.0.0.tar.gz

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

7) Then use decompression software to decompress SDDiskTool v1.72.zip This
software does not need to be installed. Just find SD_Firmware_Tool.exe in the
decompressed folder and open it.

Language
4 | config 2KB
|| revision 1KB
|| sd_boot_config.config 1KB
| # sD_Firmware Tool | 698 KB
|| SDBoot.bin 149 KB

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

you want to burn. Yes, if there is no display, you can try to remove the TF card.

i BTREEARESTE VT2 e
i Sz SDBooL:2.12
Generic MassStorageClass USE Device 29,76 ~
Bt ECEATISE Bl=5)
B HERBER Cizg
| | | e

M RED en o SR (AT 3R
| | [

HIOPEMOEOEOECEREOEE | e
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9) After confirming the drive letter, you can format the TF card first and click the
Recover Disk button in SDDiskTool. You can also use the SD Card Formatter
mentioned earlier to format the TF card.
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B SRR R SDBoot:2.12
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10) Then start writing the Android image to the TF card
a. First, confirm that the drive letter displayed under "Select Removable Disk
Device" is the drive letter corresponding to the TF card.
b. Then select "Firmware Upgrade" in "Select Function Mode"
c. Then select the path to the Android firmware in the "Select upgrade
firmware" column
d. Finally, click the "Start Creating" button to start burning.

dh ETHEETERETE v1.72 w

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

B AR

&l [ pceamfist, Csngzh

B4 REFRER =]

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

[EOEOCEOOOCEOO0COOONE | ssese |

Ll

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

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

14) When the HDMI display shows the following information, it indicates that the
burning of the Android image to the eMMC has been completed. At this point, you can
remove the TF card, and the Android system in the eMMC will begin to boot.

151



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

vbmeta vrrltin!. o

RKA_File_Download entry.namesvbmeta
RKA_File_Download entry.name=vbmeta DONE!

boot writing...

RKA_File_Download entry.name=boot
RKA_File_Download entry.name=boot DONE!
recovery writing...

RKA_File_Download entry.name=recovery
RKA_File_Download entry.name=recovery DONE!
baseparameter writing...

RKA_File_Download entry.name=baseparameter
RKA_File_Download entry.name=baseparameter DONE!
super urhin!. F

RKA_SparseFile_Download entry.name=super
INFO:Start to download super, offset=0x1dat0®,size=3263168512
INFO:ErasePartition super,offset=0x1da000,si2e=3263168512, part_size=0x614000
INFO:RKA_SparseFile_Download-->total_chunks=3889
RKA_SparseFile_Download entry.name=super DONE!
parameter checking...

uboot chockint...

RKA_File_Check entry.name=uboot

RKA_File_Check entry.name=uboot DONE!

misc checking...

RKA_File_Check entry.name=misc

RKA_File_Check entry.name=misc DONE!

dtbo checking...

RKA_File_Check entry.name=dtbo

RKA_File_Check entry.name=dtbo DONE!

vbmeta checking...

RKA_File_Check entry.name=vbmeta

RKA_File_Check entry.name=vbmeta DONE!

boot checking...

RKA_File_Check entry.name=boot

RKA_File_Check entry.name=boot DONE!

recovery checking...

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

RKA_File_Check entry.name=baseparameter
RKA_File_Check entry.name=baseparameter DONE !
RKA S Ch“:}?“él‘l k ent me=super
RKA_SparseFile_Check entry.name= 5
INFD:g:art to check super,offset=0x1da000,size=I64u

Rm_s:arseFilt_check entry.name=super Done!

Finish to upgrade firmware.

sD rade ok.

prk:d t->do_rk_mode_update Successfull!

Doing Actions succeeded.please remove the sdcard

2.13. Method of burning Android image into SPIFlash+NVMe
SSD

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

Before starting to burn the image, you must ensure that the development board
has been attached with the SPI Flash chip. Because the development board does not
have the SPI Flash chip attached when it leaves the factory, you need to purchase
and solder it on by yourself. The SPI Flash chip model we recommend is
XM25QU128CWIQT08Q.

Since SPI Flash and eMMC reuse the same pins, eMMC cannot be used if SPI
Flash is attached. XM25QU128CWIQT08Q

1) First you need to prepare an NVMe SSD solid state drive
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2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and

secure it

3) Please make sure that the development board has been attached with SPI Flash. The
location of SPI Flash on the development board is as shown in the picture below. No

other settings are required before starting burning.

4) You also need to prepare a good quality USB2.0 male-to-male data cable
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5) Then download the Rockchip microdriver DriverAssitant_vS.12.zip and burning tool

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

6) Then download the image of Android12
a. After opening the download link of the Android image, you can see the
following three types of Android images. Please select the image in the
SPIFlash-NVME SSD folder to download.

|| B3 SPiFlash-NVME SSD Image
L

B S0 Card-EMMC Image

b. After entering the SPIFlash-NVME SSD folder, you can see the following three
images. Their differences are:
a) The first image is specifically for HDMI display, supporting 8K display. If
you're not using an LCD screen, please download the image without LCD
support.
b) If you intend to use an LCD screen, please select the image with LCD
support.
c¢) Images with "box" designation are specifically for TV boxes.

OrangePi5Pro_RK35885_Android12_spi-nvme_v1.0.0.targz
OrangePi5Pro_RK35885_Androidi2_lcd_spi-nvme_v1.0.0.tar.gz

OrangePi5Pro_RK35885_Android12-box_spi-nvme_v1.0.0.tar.gz

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

the DriverInstall.exe executable file in the decompressed folder and open it.
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=] revison
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8) After opening DriverInstall.exe, the steps to install the Rockchip microdriver are as

follows:

a. Click the "Driver Installation" button

© ESEIHEE v5.12 X

IEENERE |
TIRRNNRNNNRRRNNRNNT]

YEEEES ‘

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

00

b |
o

AT

[ = |

9) Then unzip RKDevTool Release v3.15.zip. This software
installed. Just find RKDevTool in the unzipped folder and open it.

does not need to be

~

=7 ERGE: =i o

bin

Language
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Iz config
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10) After opening the RKDevTool burning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a
message "No device found" will be displayed in the lower left corner.
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11) Then start burning the Android image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s USB
programming port is as shown in the figure below.

b. Make sure that the TF card is not inserted into the development
Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is as shown in the
figure below:

d. Then connect the development board to the power supply of the Type-C interface,
power it on, and then release the MaskROM button.
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e. e. If the previous steps go well, the development board will enter MASKROM

mode, and the interface of the burning tool will prompt "A MASKROM device
was found"
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f.  Then click the "Upgrade Firmware" column of the burning tool

s EHIFFATE v3.15 = x
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Bt : Loaderfifis : SERER:
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‘ %% B —/~MASKROM% % 1-2-3 HASKRON v

g. Then click the "Firmware" button to select the Android image that needs to be
burned.
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. You can see that the firmware will be burned into
SPIFlash first, and then the firmware will be burned into PCIE. After the burning

is completed, the Android system will automatically start.
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2.14. Method of burning Android image into SPIFlash+SATA
SSD

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

Before starting to burn the image, you must ensure that the development board
has been attached with the SPI Flash chip. Because the development board does not
have the SPI Flash chip attached when it leaves the factory, you need to purchase
and solder it on by yourself. The SPI Flash chip model we recommend is
XM25QU128CWIQT08Q.

Since SPI Flash and eMMC reuse the same pins, eMMC cannot be used if SPI
Flash is attached.
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3) Please make sure that the development board has been attached with SPI Flash. The
location of SPI Flash on the development board is as shown in the picture below. No

other settings are required before starting burning.

4) You also need to prepare a good quality USB2.0 male-to-male data cable
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5) Then download the Rockchip microdriver DriverAssitant v5.12.zip and the burning
tool RKDevTool Release v3.15.zip from the Orange Pi data download page

6) Then download the image of Android12
a. After opening the download link of the Android image, you can see the

following three types of Android images. Please select the image in the
SPIFlash-SATA SSD folder to download.

B 5D Card Image

B SPIFlash-SATASSD Image

B SPIFlash-NVMESSD Image

b. After entering the SPIFlash-SATA SSD folder, you can see the following two
images. The difference between them is:
a) The first image is specially used for HDMI display and supports 8K display. If
you do not use an LCD screen, please download the image without LCD.
b) If you want to use an LCD screen, please choose the mirror with lcd

c¢) The image with box is an image dedicated to TV box

OrangePi5Pro_RK35885_Android12_spi-sata_v1.0.0.targz
OrangePi5Pro_RK35885_Android12_lcd_spi-sata_v1.0.0.tar.gz

OrangePi5Pro_RK35885_Android12-box_spi-sata_v1.0.0.tar.gz

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

the DriverInstall.exe executable file in the decompressed folder and open it.
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8) After opening DriverInstall.exe, the steps to install the Rockchip microdriver are as
follows:
a. Click the "Driver Installation" button

© EUMEEE v5.12 %

e EehE |
TIRNNRNNRNNAnna AN

b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.
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9) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevToolin the unzipped folder and open it.

=R Fh
bin

Language

-4

m

[ config.cfg
1] config
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'3 RKDevTool
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AR AR
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10) After opening the RKDevToolburning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a
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message "No device found" will be displayed in the lower left corner.
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11) Then start burning the Android image to SPIFlash+SATA SSD
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the development board’s USB

programming port is as shown in the figure below.

N\

b. Ensure that the development board does not have a TF card inserted and is not
connected to power.

c. Then, press and hold the MaskROM button on the development board. The
location of the MaskROM button on the development board is as shown in the
diagram below:

d. Next, connect the development board to the Type-C power interface, and power
it on. Then, you can release the MaskROM button.
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e. If the previous steps are successful, at this point, the development board will
enter MASKROM mode. The burning tool's interface will prompt "Found a
MASKROM device."
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f.  Then, click on the "Upgrade Firmware" option in the burning tool.

s EHIFFATE v3.15 = x
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g.  Next, click on the "Firmware" button to select the Android image that needs to
be burned.
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h. Finally, click on the "Upgrade" button to start the burning process. The burning
process will proceed as shown in the diagram below. You can see that it will first
burn the firmware to the SPIFlash, then to the SATA SSD. After burning is

complete, the Android system will automatically start.
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2. 15. How to burn Orange Pi OS (Droid) image to TF card

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

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

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

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

164



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

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

4) Then download the Orange Pi OS (Droid) image from the Orange Pi information
download page. After opening the download link of the Orange Pi OS (Droid) image,

you can see the following three types of images. Please select the image below.

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160.tar.gz

Opios-droid-aarchb4-opiSpro-24.02-linux5.10.160-spi-sata.tar.gz

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160-spi-nvme.tar.gz

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

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

Language i
| config EETE 2KB
| revision 14, o g 1 1 KB
|| sd_boot_config.config 2014/9/3 9:52 CONFIG Z2i% 1 KB
| # SD_Firmware Tool | 20214721 17:57  MREE 698 KB
|| 5DBoot.bin 2015/9/29 17:13 BIN 3% 149 KB

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

you want to burn. Yes, if there is no display, you can try to remove the TF card.

dh BUHSEFRRETE v1.72 X

SDBoot:2.12

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

B R

Bt AR A R SDBoot:2.12
Generic MassStorageClass USBE Device  29.7G »

BE ARTRAES

R ECEATIE S =)
B RERHEEN SD_Firmware_Tool x® Oiza
|| [ EmEr
E A DenoH R (E o )
T bemmeeer e ] #eese
FritE LA P&

9) Then start writing the Orange Pi OS (Droid) image to the TF card
c. First check "SD boot" in "Select function mode"
d. Then select the path to the Orange Pi OS (Droid) image in the "Select Upgrade
Firmware" column

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

o ETRHETRRETE v1.72 %

F—b AEAE R R SDBoot:2.12
Generic MassStorageClass USB Device  29.7G ~

4 IR,

B FoBATIL
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| || EARERE I
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10) After burning, you can exit the SDDiskTool software, and then you can pull out the

TF card from the computer and insert it into the development board to start.
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2. 16. Burn Orange Pi OS (Droid) image to SPIFlash+NVMe SSD

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

Before starting to burn the image, you must ensure that the development board
has been attached with the SPI Flash chip. Because the development board does not
have the SPI Flash chip attached when it leaves the factory, you need to purchase
and solder it on by yourself. The SPI Flash chip model we recommend is
XM25QU128CWIQT08Q.

Since SPI Flash and eMMC reuse the same pins, eMMC cannot be used if SPI
Flash is attached.

1) First you need to prepare an NVMe SSD solid state drive

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
secure it
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3) Please make sure that the development board has been attached with SPI Flash. The
location of SPI Flash on the development board is as shown in the picture below. No

other settings are required before starting burning.

-
b -~
-

5) Then download the Rockchip microdriver DriverAssitant_v5.12.zip and burning tool
RKDevTool Release v3.15.zip from the Orange Pi data download page

6) Then download the Orange Pi OS (Droid) image. After opening the download link of
the Orange Pi OS (Droid) image, you can see the following three types of images. Please
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select the image with spi-nvme to download.

Opios-droid-aarch64-opi5pro-24.02-linux5.10.160.tar.gz
Opios-droid-aarch64-opiSpro-24.02-linux5.10.160-spi-sata.tar.gz

Opios-droid-aarch64-opi5pro-24.02-linux5.1 D.lﬁ[]tar,gz

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

~
=5 B HER =3 Fh
ADBDriver 20221211 15:07
bin

Drriver
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| config

&, Driverlnstall

|=| Readme

3 1KB

1KB
1KB

= revison

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

a. Click the "Driver Installation" button

© EEHEEE v5.12 X

wis | YEEHEIES ‘
L e

b. After waiting for a period of time, a window will pop up prompting "Driver
installation successful", then click the "OK" button.
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9) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.

.

=55 EMEE =32 o

bin 2022/12/1 15:07

Language 2022/12/1 15:07
[ config.cfg 2022/3(23 9:1 7 KB
2] config 2021/11/30 1 2 KB
=] revision 2022/5/27 9:09 b 3 KB
2022/5/27 9:06 1,212 K8
|&] FFETE&EANE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

10) After opening the RKDevToolburning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a
message "No device found" will be displayed in the lower left corner.
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11) Then start burning the Orange Pi OS (Droid) image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through a
USB2.0 male-to-male data cable. The location of the USB2.0 programming port
on the development board is as shown in the figure below.

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

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

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

e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device
was found"
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f.  Then click the "Upgrade Firmware" column of the burning tool
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g. Then click the "Firmware" button to select the Orange Pi OS (Droid) image that

needs to be burned.
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. You can see that the firmware will be burned into
SPIFlash first, and then the firmware will be burned into PCIE. After the burning

is completed, the Orange Pi OS (Droid) system will automatically start.
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2. 17. Burn Orange Pi OS (Droid) image to SPIFlash+SATA SSD

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

Before starting to burn the image, you must ensure that the development board
has been attached with the SPI Flash chip. Because the development board does not
have the SPI Flash chip attached when it leaves the factory, you need to purchase
and solder it on by yourself. The SPI Flash chip model we recommend is
XM25QU128CWIQT08Q.

Since SPI Flash and eMMC reuse the same pins, eMMC cannot be used if SPI
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|| Flash is attached. H

1) First you need to prepare a SATA SSD solid state drive
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3) Please make sure that the development board has been attached with SPI Flash. The
location of SPI Flash on the development board is as shown in the picture below. No

other settings are required before starting burning.

4) You also need to prepare a good quality USB2.0 male-to-male data cable
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5) Then download the Rockchip microdriver DriverAssitant_vS.12.zip and the burning
tool RKDevTool Release v3.15.zip from the Orange Pi data download page

6) Then download the Orange Pi OS (Droid) image. After opening the download link of
the Orange Pi OS (Droid) image, you can see the following three types of images. Please

select the image with spi-sata to download.

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160.tar.gz

Opios-droid-aa rch64—0pi5p|‘o—24.02—Iinux5.1U.160ta r.gz

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160-spi-nvme.tar.gz

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

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

= BHEE # Foh
ADBDriver 2022/12/1 15:07
i 2022/12/1 15:07

15:07

1K8
491 KB

1 KB

=] revisen

MAME 1KB

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

follows:
a. Click the "Driver Installation" button
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b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.
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9) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just findRKDevTool in the unzipped folder and open it.
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10) After opening the RKDevTool burning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a

message "No device found" will be displayed in the lower left corner.
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11) Then start burning the Orange Pi OS (Droid) image to SPIFlash+SATA SSD
a. First, connect the development board and Windows computer through the
Type-C data cable. The location of the Type-C interface of the development

board is as shown in the figure below.

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

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

d. Then connect the development board to the power supply of the Type-C interface,
power it on, and then release the MaskROM button.
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e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device
was found"
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f.  Then click the "Upgrade Firmware" column of the burning tool
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g. Then click the "Firmware" button to select the Orange Pi OS (Droid) image that
needs to be burned.
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h. Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. As you can see, the firmware will be burned into
SPIFlash first, and then the firmware will be burned into SATA SSD. After the
burning is completed, the Orange Pi OS (Droid) system will automatically start.
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2. 18. How to clear SPIFlash using RKDevTool

The development board does not have an SPI Flash chip attached when it leaves
the factory, so you need to attach it yourself. The SPI Flash chip model we
recommend is XM25QU128CWIQT08Q.

Since SPI Flash and eMMC reuse the same pins, eMMC cannot be used if SPI
Flash is attached.

1) The location of SPI Flash on the development board is as shown in the figure below
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3) Then download the Rockchip microdriver DriverAssitant_v5.12.zip and MiniLoader
and the burning tool RKDevTool Release v3.15.zip from the Orange Pi download page
a. On the Orange Pi data download page, first select the official tool, and then enter
the folder below

B3 Android APPs

B8 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

RITITT

B MiniLoader - what is needed for burning Linux images

L]

RKDevTool_Release v3.15.zip 2%

il

DriverAssitant v5.12.zip &%

Note that the "MiniLoader—things needed to burn Linux images” folder will
be referred to as the MiniLoader folder below.
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4) Then use decompression software to decompress DriverAssitant v5.12.zip, then find

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

-~

£ R A Forh
ADEDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
] config 2014/6/3 15:38 1KB
2022/2/28 14:11 491 KB
=] Readme 18/1/31 17:44 1KB
E revison 4 1KB

5) Open DriverlInstall.exeand install the Rockchip microdriver as follows:

a. Click the "Driver Installation" button

© ESMITSENE v5.12 x

et | SEEHEIE ‘
O

b. After waiting for a period of time, a window will pop up prompting "Driver

installation successful", then click the "OK" button.

& mEMEHpET oD

Diriverlnstall s

ehe Tﬁi_‘

AT

OO0 (i

6) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.
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EE EiHES E-Si] ol
bin 2022/12{1 15:07 i
Language 2022/12/1 15:07 g
[] config.cfg 2022/3/23 %11 CFG =i 7KB
] config 2021/11/30 11:04 2 KB
] revision 202275427 9:09 3IKB
2022/5/27 9:06 I = 1,212 KB
& T EERHE v10 2021/8/27 10:28 Foxit PDF Reade... 450 KB

7) After opening the RKDevToolburning tool, because the computer has not yet
connected to the development board through the USB2.0 male-to-male data cable, a

message "No device found" will appear in the lower left corner.

V BURITETR w315 - X

THEER FEEE SE

0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0x00000000
0%00000000
0%00000000
0x00000000
0x00000000

Loader: AT i BEARE BE
Clagmimtnts

BT R BB =

8) Then you can start clearing the contents of SPI FLASH
a. irst, connect the development board and Windows computer through the Type-C
data cable. The location of the Type-C interface of the development board is as

shown in the figure below.

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

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

e. If the previous steps go well, the development board will enter MASKROM
mode, and the interface of the burning tool will prompt "A MASKROM device

"
was found
| ESEFFSTR 15 s «
THER ApEE SmmE
[ I
=R R T == - P
T Tsmontmn0n [ Leader [
ER 0x00000000 | Parameter
518 [ 0x00000000 Uboot
4 |[C 0x00000000
5 |[C 0x00000000
s |C 0x00000000
i [T 0x00000000
s |[C 0200000000 oot
Ed]ml 000000000 Recovery
w0 | 000000000 System
u [T 000000000 Backup
Losder | wi 1
Claghtsihts
\ %8 4~MASKROMiB % | = Ed

f.  Then please select Advanced Features
' = ® &)

0x00000000 Resource
| 0x00000000 Kernel
0x00000000 Boot

000000000 Recover; y
0x00000000 System
0%00000000 Baclkup

g. Then click the location shown in the picture below
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\ WEHRITAETR v3.15

TR AREF SRR

Boot:

Bl

1EFlashiD  {EHIFlash{ZE  iBENChiplEE  iEENCapability
iR ERRE i# Naskron HHATFiE

BATES e, SHESORE FEEHEEE

SHER bz 1EFTE
AR
Tl
KRB -MASKROM ¥t % 123 AR -

h. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open

% |—
e » [FEEE » Z@ » orangepi >IMiniLoadar-ﬁi\.inuxﬁ&ﬂ?&—ﬁﬁﬂﬁ‘]&ﬁI v O £ MiniLoader-E2Linux...
R R - o @
somn
§ s [T k3588 finux_emme.cfg
e L] k58 linun peie-clg
o [ rk3588 linux spiflash.cfg
-_- B | k3588 linux tfcard.cfg
5 == 2] rkspi Joader
4 T
b B
W =E
e BRI (C)
PR
SHEN): | MiniLoaderallbin | [AEiery v
| FIFF(O) g
i.  Then click Download
« BOHIFATR v315 X

THiEl FHEEE SEMR

Boot: C:\UsersihhlTT\Desktopiorangepi\Miniloader— | T4

it : e
BEFlashID | BERFlachfES | | BEUChisEE  BMCapability |1 FLASH
5
5.
MitieE BEiEE HAMaskron YHRTER
= ; USB
EEFIS NEaEs,  FUHRORT ERETEY ?b Sl
FLEE R mE fizis ke
e e
it
KI—MASKROMi% /&% 1-3-3 :MASKEOM v

j.  After downloading MiniLoaderAllLbin the display is as shown below
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s BORITETE 315

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

MRS BRIRE A Maskzon THRTEA

ETRHIS e, SESOET  RERSEATERR

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

k. Then select the storage device as SPINOR

v BROT AR TR v3.15

= x
THiEE AREG =RUE T#iBootHn
T #iBootaiTh
Boot: C:\Users\hhl77\Desktop\or angepi \MiniLoader—f% | ... I T l
Elff: #a
BIRFlaskid || BDFlashEE | EDChipEE | BRCapability |1 Lol
pulinats=] EREE # MMaskzon AT
AT N, SHSROEE RN AT
10. PCIE
SHERE B AR EREETE
fics. 3R
R
BB MASKROM % % RS s .
l.  Then click Switch Storage
| BOSEFETE S = x
THigls FHREMF SHUE T#ipootiin
T#kootrfih
Baot: C:\Users\bh17T\Desktophorangepi \MiniLoader- ... T#;

Blff:

BIFlashD  SEFlashEE  BWchiplRE  SEcepability |3

Mitis g EERE A Maskron ﬂ =
i
BTEAS oliEe  SWhOEE RS Ez:m
FtER AR 1BPRATE
RN
FAH:
K B —AMASKROM L # 123 masmon =

m. Then click Erase All to start erasing SPIFlash.
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v BROTA TR v3.15

THHEE FHREE SRR T#iBeotH
T #HiBootAliTh
Boot: C:hUzeraihhl77'Desktoptorangepi \MiniLoader—{ . T
ElfF: #a
SEAFlashID | iSEPFlachfSS EERChiplSE  i$ERCapability .é st
|3.
Y
Bl ERiEE Wheskron | | gy | EEEHEE
!8: USB
EEFFS MRl MO0 FREEEE 9 sm_—
SuraE 1R }%ﬁﬁa/ﬁi
I
S
KL MASKROM ¢ - RS s -

n. The display log after erasing SPIFlash is as shown below

. FnITAETE v3.15

THEs FHEEE SRR TERR R G, 728R (0+0) , B (0xB000)
TFAEED (100%). ..
Boot:  C:\Dsers\BhITT\DesktoplorangepilMiniloaderf ... T B
B .

PFlakID | EFleiES WRChieEE BiCwebiliv |1 e
Eqﬁ D1
Mries Bane HAMackron Ay [EESIN

BTFHIS tlerelEy  SuSNHE  ERHEEE |

SR I mE WA FR—

fizhi=)er B
FAlEE:

1-2-3 :MASKROM ~

% BL—"MASKROM % %

2. 19. Start the Orange Pi development board

1) Insert the TF card with the burned image into the TF card slot of the Orange Pi
development board. If the image of SPIFlash+NVMe SSD has been burned, there is no
need to insert the TF card. Just make sure that the NVMe SSD is inserted into the

development board normally.

2) The development board has an HDMI interface, and you can connect the development
board to a TV or HDMI monitor through an HDMI-to-HDMI cable. If you purchase an

LCD screen, you can also use the LCD screen to display the system interface of the

development board.

3) Connect a USB mouse and keyboard to control the Orange Pi development board.
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4) The development board has an Ethernet port, which can be used to connect to the

Internet by plugging in a network cable.

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

Please remember not to use a power adapter with an output voltage greater than
5V, as it can damage the development board.

Many unstable phenomena during the system's power-on startup process are
mainly caused by power supply issues, so a reliable power adapter is crucial. If you
encounter continuous rebooting during the startup process, please try changing the
power supply or the Type-C data cable.

Please note that the Type-C power interface does not support PD negotiation.

Also, please do not use a USB port on a computer to power the development
board.

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

startup screen on the HDMI monitor or LCD screen.

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

debugging serial port.

2. 20. How to use the debugging serial port

2.20.1. Debug serial port connection instructions

1) First, you need to prepare a 3.3V USB to TTL module, and then insert one end of the
USB interface of the USB to TTL module into the USB interface of the computer.

For better compatibility, it is recommended to use the CH340 USB to TTL
module. Please do not use CP2102 and PL2303 type USB to TTL modules.

Before purchasing a USB to TTL module, please confirm that the module
supports a baud rate of 1,500,000.
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The 5V of the USB te TTL module does not need to be connacted

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

The TXD of the USB to TTL module is connected to the RXD
of the debugging serial port of the development board
The RXD of the US8 to TTL module is connected to the TXD
of the debugging serial port of the development board

The GND of the USE to TTL module is connected to the GND
of the debugging serial port of the development board

2) The corresponding relationship between the GND, RXD and TXD pins of the

development board’s debugging serial port is as shown in the figure below

RXD TXD GND

3) The GND, TXD and RXD pins of the USB to TTL module need to be connected to
the debugging serial port of the development board through Dupont lines.
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
Orange Pi development board is as shown below

Connect using DuPont wire

Orange Pi
development board

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

“ The TX and RX pins of the serial port need to be cross-connected. If you prefer H
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not to carefully distinguish the order of TX and RX, you can initially connect the TX
and RX of the serial port randomly. If there is no output during testing, then swap

the TX and RX pins' order. This way, there will always be one correct order.

2.20. 2. How to use the debugging serial port on Ubuntu platform

There are many serial port debugging software that can be used under Linux,

such as putty, minicom, etc. The following demonstrates how to use putty.

1) First insert the USB to TTL module into the USB interface of the Ubuntu computer. If
the USB to TTL module is connected and recognized normally, you can see the
corresponding device node name under /dev of the Ubuntu PC. Remember this node
name and set the serial port later. software will be used

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

/dev/ttyUSBO

2) Then use the following command to install putty on Ubuntu PC

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y putty

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

4) After executing the putty command, the following interface will pop up
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Category:

Logging
~ Terminal
Keyboard
Bell
Features
~ window
Appearance
Behaviour
Translation
b Selection
Colours
Fonts
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

About

PuTTY Configuration - O

Basic options For your PuTTY session
Specify the destination you want to connect to

Host Name (or IP address) Port
22
Connection type:
Raw Telnet Rlogin @ 5ssH serial
Load, save or delete a stored session
Saved Sessions
Default Settings Load
Save
Delete

Close window on exit:

0 Always Never Only on clean exit

Open Cancel

5) First select the serial port setting interface

PuTTY Configuration

Category:
Logging

* Terminal
Keyboard
Bell
Features

* Window
Appearance
Behaviour
Translation
Selection
Colours
Fonts

¥ Connection
Data
Proxy
Telnet
Rlogin

P SSH

Options controlling local serial lines
Select a serial line

| /dev/ttyusso

BT

About

Serial line to connect to

Configure the serial line

Speed (baud) 1500000

Data bits . 8

Stop bits '3

Parity None -

Flow control None b |
Open Cancel

6) Then set the parameters of the serial port

a. Set the Serial line to connect to to /dev/ttyUSBO (modify to the corresponding

node name, usually /dev/ttyUSBO)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)
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c¢. Set Flow control to None

PUTTY Configuration

Category: Options controlling local serial lines
Logging Select a serial line
w Terminal e |7|
Keyboard Selilal line to conpect to : /dev[ttyUSBO
|| 2 Enter the device node name ?_f the serial port-medule
Bel Configure the serial line
Features f 1
v window 3. Set SpeRERBAPRITo1500000——>| 1500000 |
Appearance Data bits | 8 |
Behaviour —
Translation Stop bits [1 |
Selection e i =
-
Colours = i
Fonts Flow control ' None v |
* Connection
Data 4, Set Flow control to None
Proxy
Telnet
Rlogin -~ 1. Select the setting interface of the serial port
pssH  w
About Open Cancel

7) After completing the settings in the serial port setting interface, return to the Session
interface.

a. Serial First select Connection type as Serial

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

PuTTY Configuration

Category: # 1. Go back to t E,—é%ﬁi%ﬂﬁ%%&ﬂ‘fﬁum session

_ Specify the destination you want ko connect to

Logging Serial line Speed
¥ Terminal | /dev/ttyusso || 1500000 |

Keyboard § —2-Select Seriat:

£yDoar Connection type: T~

Bell Raw Telnet Rlogin SSH

.Features Load, save or delete a stored session
. Window Saved Sessions

Appearance

Behaviour |

Translation Default Settings Load

Selection

Colours g SEVE

Fonts Delete
¥ Connection

Data

Proxy

Telnet Close window on exit:

Rlogin O Always Never Only on clean exit

LB 3. Finally click the Open button
About Open cancel
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8) After starting the development board, you can see the Log information output by the

system from the open serial terminal.

Jdev/ttyUSBO - PuTTY

2.20. 3. How to use the debugging serial port on Windows platform

There are many serial port debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. The following demonstrates how to use
MobaXterm. This software has a free version and can be used without purchasing a

serial number.

1) Download MobaXterm
a. The download URL of MobaXterm is as follows

https://mobaxterm.mobatek.net

b. Enter the MobaXterm download webpage and click GET XOBATERM NOW!
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MobaXterm

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

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

1 User sessions

A

8 Factory servers

¥ Linux servers

Sessions

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

R My virtual Machines

[ Phone devices

[ Raspberry duster

e Tools

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

& ws

Stp ™ Macros

Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version

Home Edition

Free $69 / 49€ per user*

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

Remote desktop (RDP, VNC, Xdmcp)

Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Medify 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 Titp, Nfs and Cron Lifetime right to use

d. Then select the Portable version. There is no need to install it after downloading.

You can open it directly and use it.
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MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

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

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

By downloading MobaXterm software, you accept MobaXierm terms and condiions

You can download the third party plugins and components sources here

If you use MobaXterm inside your company, you should consider subscribing to Mobaxterm Professional Edit

on” your subscription will
give you access to professional support and to the "Customizer” software. This customizer will allow you to generate personalized
versions of MobaXterm including your own logo, your default settings and your welcome message.

Please contact us for more information.

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

compressed package to get the MobaXterm executable software, and then double-click to

open it.
=i fERrHEA = v
| | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
el MobaXterm Personal 22.2 202210422 16:53 RRRERE 16,461 KB

3) After opening the software, the steps to set up the serial port connection are as
follows:
a. Open the settings interface for the session.
b. Select the type of serial port.
c. Choose the port number for the serial port (select the appropriate port number
based on the actual situation). If you cannot see the port number, please use a driver
scanning tool like "360 Driver Master" to scan and install the driver for the USB to
TTL serial port chip.
d. Set the baud rate of the serial port to 1500000.
e. Finally, click the "OK" button to complete the settings.
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1 settings interface

== i = @
2 vy = %
Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
Fny
'l

= | Session settings x
«
2 5 g P 1)
5 a B ¥ E & @ y E E <€ X 0
E; S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
\_.
= 2. Select the serial port
i »" Basic Senal settings
! =
" Serial port * ~ ‘ Speed (bps) * (1500000 vl
E Choose at session stat ;
= M3 n Labs CP210x USB idge hi
%" Advanced Serial settin B8 Terminal settings Bookmark settings
; . 2 4, Select the baud rate as 15
3. Select the port number of the serial port
€
\ E
Serial (COM) session \
5. Finally click OK
& oK J € Cancel
UNREGIS|

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

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

B COMS3 (Siicon Labs CP210x USB to UART Bridge (COM3)) —
Terminal Sessions View X server Tools Games Seti

B % % s L)

Sesson  Severs  Took  Games Sessons  View

- 8 x
Macros Help

Y 2 & & 0 X o
MiEcec Tomaing coges Setings

Hep Xsever  Ext

ISERIXL-ER T 7

230 User sessions s 2020 14:10:04!
- t s

¥ coms (sicon Labs CP210x USB

1 select dram parae

$
4| A session record will be
g generated here, which
7| can be opened by
clicking directly next time,
4000000, dran_tpri3 = 6041
d n 0
dcard @ line count 4
0 init
< > ||
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2.21. Instructions for using the 5v pin in the 40pin interface of

the development board for power supply

The recommended power supply method for our development board is to use a
5V/4A Type-C power cable plugged into the Type-C power interface of the
development board. If you need to power the development board using the 5V pin in
the 40-pin interface, please ensure that the power cable and adapter you are using
can meet the power supply requirements of the development board. If there are any

stability issues, please switch back to using the Type-C power supply.

1) First you need to prepare a power cord as shown in the picture below

USB A mal Pont 2.54

The power cord shown in the picture above can be purchased online, please

search and purchase it yourself.

2) To power the development board using the 5V pin in the 40-pin interface, follow these
steps for connecting the power cable:
a. The USB A end of the power cable, as shown in the diagram, needs to be plugged
into a 5V/4A power adapter (do not plug it into a USB prt on a computer).
b. The red DuPont wire needs to be inserted into the 5V pin of the development
board's 40-pin interface.
c. The black DuPont wire needs to be inserted into the GND pin of the 40-pin
interface.
d. The positions of the 5V and GND pins in the 40-pin interface on the development

board are as shown in the diagram. Be sure not to connect them incorrectly.
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[
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3. Ubuntu/Debian Server and Xfce Desktop System

Instructions

The content of this chapter is based on the Linux server version image and the

xfce desktop version image.

If you are using the OPi OS Arch image, please check the Orange Pi OS Arch

System Instructions chapter.

3.1. Supported Linux image types and Kernel versions

Linux image type Kernel version Server version desktop version
Debian 11 - Bullseye Linux5.10 support support
Debian 12 - Bookworm Linux5.10 support support
Ubuntu 20.04 - Focal Linux5.10 support support
Ubuntu 22.04 - Jammy Linux5.10 support support

3. 2. Linux system adaptation situation

Function Debian11 Debian12 Ubuntu20.04 Ubuntu22.04
HDMI 2.1 Video OK OK OK OK
HDMI 2.1 Audio OK OK OK OK
HDMI 2.0 Video OK OK OK OK
HDMI 2.0 Audio OK OK OK OK
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USB2.0x3 OK OK OK OK
USB3.0x1 OK OK OK OK
Gigabit Network OK OK OK OK
Network port status OK OK OK OK
light
WIFI OK OK OK OK
Bluetooth OK OK OK OK
Debug serial port OK OK OK OK
RTC Chip OK OK OK OK
FAN Interface OK OK OK OK
EMMLC Slot OK OK OK OK
GPIO (40pin) OK OK OK OK
UART (40pin) OK OK OK OK
SPI (40pin) OK OK OK OK
12C (40pin) OK OK OK OK
CAN (40pin) OK OK OK OK
OV13850 Carema OK OK OK OK
OV13855 Carema OK OK OK OK
SPI+NVME Start OK OK OK OK
SPI+SATA Start OK OK OK OK
LCD OK OK OK OK
MIC OK OK OK OK
Headphone playback OK OK OK OK
Headphone recording OK OK OK OK
Tri-color LED light OK OK OK OK
GPU OK OK OK OK
NPU OK OK OK OK
VPU OK OK OK OK
On/off button OK OK OK OK
watchdog test OK OK OK OK
Chromium Hard OK OK OK OK
solution video
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3. 3. Linux command format description in this manual

1) All commands that need to be entered in the Linux system in this manual will be

enclosed in the following boxes

As shown below, the content in the yellow box indicates content that requires special

attention, except for the commands inside.

2) Description of the prompt type before the command
a. The prompt in front of the command refers to the red part in the box below. This
part is not part of the Linux command. Therefore, when entering commands in

the Linux system, please do not also enter the content in the red font.

orangepi@orangepi:~$ sudo apt update
root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# Is

b. root@orangepi:~$ The prompt indicates that this command is entered in the

Linux system of the development board. The $ at the end of the prompt indicates
that the current user of the system is an ordinary user. When executing a
privileged command, sudo needs to be added.

c. root@orangepi:~# The prompt indicates that this command is entered in the
Linux system of the development board. The # at the end of the prompt
indicates that the current user of the system is the root user and can execute any
command you want to execute.

d. test@test:~$ The prompt indicates that the command was entered in the Ubuntu
PC or Ubuntu virtual machine, not the Linux system of the development board.
The §$ at the end of the prompt indicates that the current user of the system is an
ordinary user. When executing a privileged command, you need to add sudo

e. root@test:~# The prompt indicates that the command was entered in the Ubuntu
PC or Ubuntu virtual machine, not the Linux system of the development board.
The # at the end of the prompt indicates that the current user of the system is the
root user and can execute any command you want to execute.

3) What are the commands that need to be entered?
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a. As shown below, the bold black part is the command that needs to be entered,
and the content below the command is the output content (some commands have

output, some may not output), this part of the content does not need to be input

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

bootlogo=false

console=serial

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

addition, different parts of the command have spaces, please don’t miss them.

orangepi@orangepi:~$ echo \

"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \
https://download.docker.com/linux/debian \

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

3.4. Linux system login instructions

3.4.1. Linux system default login account and password

Account Password
root orangepi
orangepi orangepi

Please note that when entering the password, the specific content of the
password will not be displayed on the screen. Do not mistake this for a malfunction.
Simply input the password and press Enter directly.

When encountering password-related errors or issues with SSH connections,
please note that as long as you are using the Linux image provided by Orange Pi, do
not doubt the correctness of the password. Instead, explore other potential reasons

for the error or connection problem.
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3.4.2. How to set up automatic login of Linux system terminal

1) The Linux system automatically logs in to the terminal by default. The default login

user name is orangepi

orangepiSpro login: orangepi (automatic login)

vy with Linux 5.10

Up time:
LE:=
Usage of /:

) : orangepi-config ]

3-CST 2024 on tEyl

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

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login to the terminal

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

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

terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4.3. Linux desktop version system automatic login instructions

1) The desktop version system will automatically log in to the desktop after startup,

without entering a password.
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2) Run the following command to prevent the desktop system from automatically

logging into the desktop.

orangepi@orangepi:~$ sudo disable_desktop autologin.sh

3) Then restart the system and a login dialog box will appear. At this time, you need to
enter a password to enter the system.
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3.4.4. Setting method for automatic login of root user in Linux

desktop system

1) Execute the following command to set the desktop version of the system to

automatically log in using the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

2) Then restart the system and you will automatically log in to the desktop as the root

user.

Thu 1 Dec, 12:15 [#] f}y root

Please note that if you log in as the root user on the desktop system, you will be
unable to use the pulseaudio tool in the top right corner to manage audio devices.
Additionally, please be aware that this is not a bug, as pulseaudio inherently

does not allow running under the root user.

3) Execute the following command to set up the desktop system again to use the

orangepi user to automatically log in

orangepi@orangepi:~$ sudo desktop_login.sh orangepi

3.4.5. How to disable the desktop in Linux desktop system

1) First enter the following command on the command line, please remember to add

sudo permissions

orangepi@orangepi:~$ sudo systemctl disable lightdm.service

2) Then restart the Linux system and you will find that the desktop will not be displayed.
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orangepi@orangepi:~$ sudo reboot

3) The steps to reopen the desktop are as follows
a. T First enter the following command on the command line, please remember to

add sudo permissions

orangepi@orangepi:~$ sudo systemctl start lightdm.service

orangepi@orangepi:~$ sudo systemctl enable lightdm.service

b. After selecting, the monitor will display the desktop.

3.5. Onboard LED light test instructions

1) There is a red, green and blue light on the development board, and its location is as

shown in the picture below:

2) As long as the development board is powered on, the red LED light will remain
constantly illuminated. This behavior is hardware-controlled and cannot be turned
off by software. The constant illumination of the red LED light serves as an

indicator that the development board's power supply is functioning properly.

3) The green and blue LED lights will keep flashing after the kernel is started, which is

controlled by software.

4) The method of setting the green light to turn on and off and flash is as follows

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

a. First enter the settings directory of the green light

root@orangepi:~# cd /sys/class/leds/green_led

b. The command to set the green light to stop flashing is as follows:

root(@orangepi:/sys/class/leds/green led# echo none > trigger

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

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

203



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

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

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

5) The method of using commands to set the blue light on and off and flashing is as

follows:

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

a. First enter the settings directory of the blue light

root@orangepi:~# cd /sys/class/leds/blue_led

b. The command to set the blue light to stop flashing is as follows:

root(@orangepi:/sys/class/leds/blue led# echo none > trigger

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

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

d. The command to set the blue light flashing is as follows:

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

6) If you don’t need the LED light to flash after powering on, you can use the following
method to turn off the green and blue lights.

a. First run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

b. Select System

Configure Ubuntu jammy based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 [Hz using ondemand governor.
Support: http://www.orangepi.org

System and security settings]

1al  Timezone, language, hostname
e System and 3rd party software install
Documentation, support, sources

ccess point

<K < Exit >

c. Select Hardware
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System settings

Bootenv  Edit boot environment
CPU Set CPU speed and governor

ha natinael
Hardware

Toggle hardware configuration: UART, I2C, etc.

T econtigure daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

EoE < Back >

d. Then use the keyboard’s arrow keys to locate the position shown in the picture

below, and then use the space to select the opiSpro-disable-leds configuration

opiSplus-ov13855
piSpro-disable-leds
[ ] opiopro-Lca
e. Select <Save>
[ ] wifi-ap6275p
m:ﬁ:a-
100%
< 5 < Back >
f. Select <Back>
L 4 ) " ol 2o

wifi-apb6275p

]
[]

< Save >

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

Applying changes

Reboot to enable new features?

<}eboot> <Cancel>

h. After restarting, you can see that only the red light on the development board is

always on, and the green and blue lights will no longer flash.
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3.6. Network connection test

3.6. 1. Ethernet port test
1) First, plug one end of the network cable into the Ethernet interface of the development

board, and the other end of the network cable into the router, and make sure the network

is open.

2) After the system starts, it will automatically assign an IP address to the Ethernet card
through DHCP, and no other configuration is required.

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

as follows:

orangepi@orangepi:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN group default gqlen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Ift forever preferred_lft forever
inet6 ::1/128 scope host
valid_Ift forever preferred_lft forever
2: enP4p65s0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP group default gqlen 1000
link/ether 00:€0:4¢:68:00:0f brd ff: ff:{f: ff: ff:ff
inet 10.31.2.249/16 brd 10.31.255.255 scope global dynamic noprefixroute enP4p65s0
valid_Ift 42670sec preferred lft 42670sec
inet6 fe80::d5aa:9a6:cd41:942¢/64 scope link noprefixroute
valid_Ift forever preferred_lft forever
3: wlan0: <NO-CARRIER,BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel statt DORMANT]
group default qlen 1000
link/ether 50:41:1c:f1:0f:7¢e brd ff:ff: ff:{f: ff: ff

When using ifconfig to check the IP address, if the following information is

prompted, it is caused by not adding sudo. The correct command is sudo ifconfig

orangepi@orangepi:~$ ifconfig
Command 'ifconfig' is available in the following places

* /sbin/ifconfig
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* Just/sbin/ifconfig
The command could not be located because '/sbin:/usr/sbin' is not included in the PATH
environment variable.
This is most likely caused by the lack of administrative privileges associated with your
user account.

ifconfig: command not found

1. Connect an HDMI display and log in to the system to use the ip addr show
command to view the IP address.

2. Use the ip addr show command in a debugging serial terminal to check the IP
address.

3. If there is no debugging serial port or HDMI display available, you can still
check the IP address through the router's management interface. However, this
method often results in people being unable to view the development board's IP
address properly. If this occurs, follow these debugging steps:

A) First, check if the Linux system has started correctly. If the green LED on
the development board is flashing, it generally indicates that the system has started
correctly. If only the red LED is lit, it means the system has not started correctly.

B) Check if the Ethernet cable is securely plugged in or try using a different
cable.

C) Try using a different router. Router issues are common and may include
problems like the router not assigning IP addresses properly or the assigned IP
address not being visible in the router's settings.

D) If changing the router is not an option, the only way to view the IP

address is by connecting an HDMI display or using a debugging serial port.

Additionally, it's important to note that the development board's DHCP

automatic IP address assignment requires no additional configuration.

4) The ping command can be interrupted by pressing the Ctrl+C shortcut key.

orangepi@orangepi:~$ ping www.baidu.com -I enP4p65s0

PING www.a.shifen.com (183.2.172.185) from 10.31.2.249 enP4p65s0: 56(84) bytes of data.
64 bytes from 183.2.172.185 (183.2.172.185): icmp_seq=1 ttI=53 time=39.5 ms
64 bytes from 183.2.172.185 (183.2.172.185): icmp_seq=2 ttl=53 time=33.1 ms
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64 bytes from 183.2.172.185 (183.2.172.185): icmp_seq=3 ttl=53 time=32.4 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms
~C

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

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

rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms

3.6.2. WIFI connection test

Please refrain from connecting to Wi-Fi networks by modifying the
/ete/network/interfaces configuration file, as this method may lead to issues with

connecting to Wi-Fi networks.

3.6.2.1. Connect the server version image to WIFI through

commands

When the development board is not connected to Ethernet and HDMI display,
and only the serial port is connected, it is recommended to use the commands
demonstrated in this section to connect to Wi-Fi networks. This is because ‘'nmtui’
may not display graphical interfaces properly in some serial port software like
Minicom, only showing characters. However, if the development board is connected
to Ethernet or an HDMI display, you can still use the commands demonstrated in

this section to connect to Wi-Fi networks.

1) First log in to the Linux system, there are three ways:
a. If the development board is connected to a network cable, you can remotely log
in to the Linux system through ssh.
b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system.
c. If the development board is connected to an HDMI display, you can log in to the
Linux system through the HDMI display terminal.

1) First use the nmeli dev wifi command to scan the surrounding WIFT hotspots

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

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

want to connect to.

orangepi@orangepi:~$ sudo nmcli dev wifi connect wifi_ name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

3) You can check the IP address of the wifi through the ip addr show wlan0 command

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

valid_Ift forever preferred lft forever

4) Use the ping command to test the connectivity of the wifi network. The ping

command can be interrupted by pressing the Ctrl+C shortcut key.
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orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0
PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

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

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

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

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

3. 6. 2. 2. Server version image connects to WIFI graphically

1) First log in to the Linux system, there are three ways:
a. If the development board is connected to a network cable, you can remotely log in
to the Linux system through ssh.
b. If the development board is connected to the debugging serial port, you can use the
serial port terminal to log in to the Linux system (please use MobaXterm for the
serial port software, the graphical interface cannot be displayed using minicom)
c. If the development board is connected to an HDMI display, you can log in to the
Linux system through the HDMI display terminal.

2) Then enter the nmtui command in the command line to open the wifi connection

interface

orangepi@orangepi:~$ sudo nmtui

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

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots

—

Wired

1
* Wired connection 1 i
Wi-Fi
orangepi_5G *#*%
) FKK
Fokokok
Hokok

<Deactivate>

ek

ok ok

oKk
K
K
*k
ok

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

cursor on Activate and press Enter.
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press Enter

Wired <Activate>

* Wired connection 1

Rl |

ook
ngepi Hokskok

sk

o
Dl Select thEWIFi want to connect td
XK -

ok
*k
®ok
*X

et <Back>

7) Then a dialog box for entering the Password will pop up. Enter the corresponding

password in Password and press Enter to start connecting to WIFL

Wired <Activate>
* Wired connection 1

Wi-Fi

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

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

-
[Passvord L———

<Cancel> <OK>

i ——

ETWIFI

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

connected WIFI name.

Wired <Deactivate>

* Wired connection 1
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Wired 1 <Deactivate>

* Wired connection 1 #

sk
Rk

After the WiFi is ggrygected, it will displa

frongx FEx
ok
ok

kK

<Back>

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

orangepi@orangepi:~$ ip addr show wlan(
11: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff:ff: ff: ff: {f:{f
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid 1t 259069sec preferred 1ft 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid 1t 25907 1sec preferred 1ft 172671sec
inet6 fe80::4211:6019:a80e:4c31/64 scope link noprefixroute

valid _Ift forever preferred Ift forever

10) Use the ping command to test the connectivity of the wifi network. The ping
command can be interrupted by pressing the Ctrl+C shortcut key.

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

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

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 ttl=52 time=43.5 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=52 time=41.3 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 ttl=52 time=45.6 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 ttl=52 time=48.8 ms

~C

--- Www.orangepi.org ping statistics ---
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5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3. 6. 2. 3. Testing method of desktop image

1) Click the network configuration icon in the upper right corner of the desktop (please

do not connect the network cable when testing WIFI)

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

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

and then select the WIFI hotspot you want to connect to.

Fri 2 Dec. 04:0288 Jy ¢f)orangepi

Ethernet Network
disconnected
Wi-Fi Networks

ll
al
l
il
l
ll
Sl
ull
ufl
ol
il
Sl
il
all
ull
ol
ll
ol
|
l
il

3) Then enter the password of the WIFI hotspot and click Connect to start connecting to
WIFI
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Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “xunlong_orangepi”.

Password | 9900000000000000000000008| % ]

| Show password

Cancel

4) After connecting to WIFI, you can open the browser to check whether you can access
the Internet. The browser entrance is as shown below

& Run Program...

B terminal Emulater
B rile Manager

[ Mail Reader

@ web Browser

[ settings

B2 Accessaries

<% pDevelopment

% Graphics

<+ Help

v v v v

Chroamium Browser

B Multimedia
¥ office

€} System
® Log out

v v v B4

5) If you can open other web pages after opening the browser, it means the WIFI
connection is normal.
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> Nlnqe Pl Hardware Software Customized services News Forums About us Service & Download EN/sR3Z

Orange Pi 5 Pro

= Rackchip RK3588S 8-core 64-bit processor
= Main frequency up to 2.4GHz

- LPDDRS: 4GB/8GB/16GB(optional)

» Wi-Fi 5+BT5.0 with BLE support

3.6.3. How to set a static IP address

Please do not set a static IP address by modifying the/etc/network/interfaces

configuration file.

3.6.3.1. Use nmtui command to set static IP address

1) First run the nmtui command

orangepi@orangepi:~$ sudo nmtui

2) Then select Edit a connection and press the Enter key

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

3) Then select the network interface for which a static IP address needs to be set. For
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example, to set the static IP address of the Ethernetinterface, select Wired connection 1

Ethernet Tl <Add>
Wi-Fi <Edit...>
xunlong_orangepi_5G
<Delete>
4) Then select Edit via the Tab key and press Enter.
Ethernet T | <Add>
Wi-Fi
xunlong_orangepi_5G
<Delete>

5) Then use the Tab key to move the cursor to the <Automatic> position shown in the
figure below to configure IPv4

| Edit Connection |

Profile name [[RNg=lsBNals]plpl=emfs]si
DN eNP4p65s0 (BO:EQ:4C:68:00:0F)

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

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

<Cancel> <0K>

6) Then press Enter, select Manualthrough the up and down arrow keys, and then press
Enter to confirm.
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Edit Connection |

Profile name [[R¥s=lsBRals]ilsl=lahmue]ym
DA MenP4p6550 (00:EQ:4C:68:00:0F)

= ETHERNET <Show=
Disabled

= IPv4 CONFIGURATION| Automatic <Show=>

= IPv6 CONFIGURATION| Link-Local <Show=
Manual

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K=>

7) The display after selection is as shown below

| Edit Connection |

Profile name [(RNg=eiRelelplal=TehosTpl}
Device EEDPFEECRGER MM HS)]

ETHERNET =Show=>

IPv4 CONFIGURATION GHRERUELSS <Show>
IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel> <0K=>

8) Then move the cursor to <Show>

Edit Connection |

IR Eu=llired connection 1
AN BenP4p65s0 (PO:E0:4C:68:00:0F)

= ETHERNET

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

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

<Cancel> <0K=>

9) Then press Enter. After pressing Enter, the following setting interface will pop up.

218



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

Edit Connection |

Profile name [[RSs=sBEClilil=lsswmue] !
Device EEDFESCIGER SRS HHED]

ETHERNET <Show=

IPv4 CONFIGURATION <Manual=
Addresses <Add...>

Gateway

DNS servers <Add...>

Search domains <Add...=>

Routing (No custom routes) <Edit...=
[ 1 Never use this network for default route
[ 1 Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters

[ 1 Require IPv4 addressing for this connection

= IPv6 CONFIGURATION <Automatics> <Show=

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

<Cancel> <=0K=>

10) Then you can set the IP address (Addresses), gateway (Gateway) and DNS server
address as shown in the figure below (there are many other setting options, please explore

by yourself), please set according to your specific needs. The values set in the image

below are just an example

Edit Connection

T
Profile name |[JRNg=l«Maleluly{=] e s]xM" [ |
Device :
= ETHERNET <Show>
= IPv4 CONFIGURATION <Manuals> <Hide>
Addresses jEFEGEREPSYN <Remove=>

<Add...>
Gateway pEiamsleh:
DNS servers g :

<Remove=

<Add...>
Search domains <Add...>

11) After setting, move the cursor to <OK> in the lower right corner, and then press

Enter to confirm.
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= IPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel>

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

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

<Add>
=EdiE, .2

<Delete>

I
i
l

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

NetworkManager TUI
Please select an option
Edit a connection

gActivate a connection

Set system hostname

Quit \

14) Then select the network interface that needs to be set, such as <Deactivate>, then
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move the cursor to <Deactivate>, and then press the Enter key to disable Wired

\

—Wired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

connection 1

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

connection 1, so that the static [P address set previously will take effect.

Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepi _mll
|

16) Then you can exit nmtui through the <Back> and Quit buttons
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NetworkManager TUI

Hred : twates Please select an option
Wired connection 1
Wi-Fi Edit a connection

* xunlong_orangepi il Activate a connection

Set system hostname

e [ | [N
o~

\ <0K>

17) Then use ip addr show enP4p65s0 to see that the [P address of the network port has

become the static [P address set previously.

orangepi@orangepi:~$ ip addr show enP4p65s0

2: enP4p65s0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state

\UP group default gqlen 1000

link/ether 00:€0:4c:68:00:0f brd ff:ff: ff: ff:ff: ff

inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute enP4p65s0
valid_Ift forever preferred lft forever

inet6 fe80::d5aa:9a6:cd41:942¢/64 scope link noprefixroute

valid_Ift forever preferred lft forever

18) Then you can test the network connectivity to check whether the IP address is

configured OK. The ping command can be interrupted by using the Ctrl+C shortcut key.

orangepi@orangepi:~$ ping 192.168.1.47 -1 enP4p65s0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.
64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

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

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

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

64 bytes from 192.168.1.47: icmp_seq=5 ttI=64 time=0.275 ms

~C

--- 192.168.1.47 ping statistics ---

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

3.6.3.2. Use nmcli command to set static IP address

1) If you want to set a static IP address for the network port, please plug the network
cable into the development board first. If you need to set a static IP address for WIFI,
please connect to WIFI first, and then start setting the static IP address.

2) Then you can view the name of the network device through the nmecli con show
command, as shown below
a. orangepi is the name of the WIFI network interface (the names may not be the
same)

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

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9ecS5e2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

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

c. ipv4.gateway represents the address of the gateway

orangepi@orangepi:~$ sudo nmcli con mod "Wired connection 1" \
ipv4.addresses '"192.168.1.110" \

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot
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5) Then re-enter the Linux system and use the ip addr show ethOcommand to see that

the IP address has been set to the desired value.

orangepi@orangepi:~$ ip addr show enP4p65s0
3: enP4p65s0: <BROADCASTMULTICAST,UPLOWER UP> mtu 1500 qdisc
pfifo_fast state UP group default qlen 1000
link/ether Se:ae:14:a5:91:b3 brd ff:Af:{f: ff: £
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth0
valid_Ift forever preferred lft forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3¢/64 scope link noprefixroute

valid_lft forever preferred lft forever

3.6.4. Method to create WIFI hotspot through create_ap

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

https://github.com/oblique/create_ap

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

format of create_ap is as follows:

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

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

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

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

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

* access-point-name: hotspot name
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* passphrase: Password of hotspot

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

mode

1) Enter the following command to create a WIFI hotspot with the name orangepi and
password orangepiin NAT mode

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 enP4p65s0 orangepi orangepi

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

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 enP4p65s0 orangepi orangepi
Config dir: /tmp/create_ap.wlan0.conf. KsoHobEw

PID: 5405

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

Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.Ks6HobEw/hostapd ctrl

ap0: interface state UNINITIALIZED->ENABLED

ap0: AP-ENABLED

3) At this time, take out your mobile phone and find the WIFI hotspot named orangepi
created by the development board in the searched WIFI list. Then you can click orangepi
to connect to the hotspot. The password is orangepi the one set above.

&8 FTEBER YR4E

T4 I O

v/ xunlong_orangepi_5G 8 =0

‘v 0
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4) The display after successful connection is as shown below

 &# FEBERN 98
FLBERN @)
v/ orangepi a =0

5) In NAT mode, the wireless device connected to the development board's hotspot
requests an IP address from the development board's DHCP service, so there will be two

different network segments. For example, the development board's IP here is 192.168.1.X

orangepi@orangepi:~$ ifconfig enP4p65s0

enP4p65s0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

{ &8 FTEBEMN RsE
T /515 - @
v/ orangepi 8 = ()
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BeE IP =k
IP btk

FRIERD 255.255.255.0
3% Hh 28 192.168.12.1

6) If you want to specify a different network segment for the connected device, you can
specify it through the -g parameter. For example, use the -g parameter to specify the

network segment of the access point AP as 192.168.2.1.

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 enP4p65s0 orangepi orangepi -g 192.168.2.1

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

{ &H FERBEMN R

Tk R - @
a = ()

v/ orangepi
P\/4 fhft
fof IP Bzh
I3 zhils
FREE 255.255.255.0
2R 192.168.2.1

7) Without specifying the --freq-band parameter, the hotspot created by default is in the
2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify it through the --freq-band S parameter. The specific command is as follows

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 enP4p65s0 orangepi orangepi --freq-band 5
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8) If you need to hide the SSID, you can specify the --hidden parameter. The specific

command is as follows

orangepi@orangepi:~$ sudo create_ap -m nat wlan) enP4p65s0 orangepi orangepi --hidden

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

WARMBES

BUH EAthfl 25 JiIPN

Z¥R orangepi
22

=

3.6.4.2. create_ap method to create WIFlI hotspot in bridge

mode

1) Enter the following command to create a WIFI hotspot with the name orangepi and

password orangepi in bridge mode

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 enP4p65s0 orangepi orangepi

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

created.

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 enP4p65s0 orangepi orangepi
[sudo] password for orangepi:

Config dir: /tmp/create_ap.wlan0.conf.fg9US5Xgt

PID: 3141

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

Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p

tmp/create _ap.wlan0.conf.fg9US5Xgt/hostapd ctrl
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ap0: interface state UNINITIALIZED->ENABLED
ap0: AP-ENABLED

3) At this time, take out your mobile phone and find the WIFI hotspot named orangepi
created by the development board in the searched WIFI list. Then you can click orangepi
to connect to the hotspot. The password is erangepi set above.

 ig# FE BN R

Fe s R &

v/ xunlong_orangepi_5G 8 = ()

orangepi 8 =0

4) The display after successful connection is as shown below

 ig# Tk BERN ks
Foth I " @,
v/ orangepi 8= ()

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

orangepi@orangepi:~$ ifconfig enP4p65s0

enP4p65s0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)
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TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

 i®H T BEMN ‘R4

T4 R - @
a = ()

v/ orangepi

IPV4 3l

BoE 1P

IPtthiit

R EAE 2565.255.255.0
pzdaabr 192.168.1.1
6) Without specifying the --freq-band parameter, the hotspot created by default is in the

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

specify it through the--freq-band Sparameter. The specific command is as follows

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 enP4p65s0 orangepi orangepi --freq-band 5

7) If you need to hide the SSID, you can specify the --hidden parameter. The specific

command is as follows

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 enP4p65s0 orangepi orangepi --hidden

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

HUH Hith 2 A
E¥IR orangepi

w2t NPA
=g

3.7. SSH Remote Login to Development Board

Linux systems enable ssh remote login by default and allow root users to log in
to the system. Before ssh login, you first need to ensure that the Ethernet or wifi
network is connected, and then use the ip addr command or obtain the IP address of

the development board by checking the router.

3.7.1. SSH Remote Login to Development Board on Ubunt
1) Obtain the IP address of the development board

2) Then you can remotely log in to the Linux system through the ssh command
test@test:~$ ssh root@192.168.1.xxx (Need to be replaced with the IP address of the

development board)

root@192.168.1.xx's password: ( Enter your password here, the default password is

orangepi)

Note that when entering a password, the specific content of the entered
password will not be displayed on the screen. Please do not think that there is any
malfunction. Just press Enter after entering the password.

If you are prompted to refuse the connection, as long as you are using the image
provided by Orange Pi, please do not doubt whether the orangepi password is

incorrect, but look for other reasons.

3) After successfully logging into the system, the display is as shown below
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csy@ubuntu:~$ ssh orangepi@192.168.2.100
orangepi@192.168.2.100's password:

Up time:
Memory usage: of 15.60G IP:
CPU temp: 55°C Usage of /:

Last login: Thu Feb 22 23:43:53 2024
orangepi@orangepi5Spro:~$ I

If ssh cannot log in to the Linux system normally, first check whether the IP
address of the development board can be pinged. If there is no problem with pinging,
you can log in to the Linux system through the serial port or HDMI display and
enter the following command on the development board before trying again. Can it

be connected:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, please try restarting the system.

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

2) You can use MobaXterm to remotely log in to the development board under Windows.
First create a new ssh session

Open Session

Then select SSH in Session Setting

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

g o o

Then enter the username root or orangepi of the linux system in Specify
username
e. Finally click OK
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@
x

'Do
-]
ix |
(]

#af

‘ 2, Select SSH
H 1. Open Session

§

= m ¥ 2 & e s ¥ m @ x =
2 Rsh Ximcp RDP WNC FTP  SFTP  Seral File  Shel Browser Mosh AwsS3 WSL
)

2

5 BN Basic SSH setngs

:

« [ Remeta ot " 12216913 | |E‘!5ituhuicmnr‘( <seln> :‘ Pt [2 &

BN Advanced SSH seltings \. Terminal settings 3 Network seftings x@w settings

2 Emevbe [Pacdressof toe development hosnd 4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

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

and orangepi users are orangepi

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

malfunction. Just press Enter after entering the password.

B 192.168.1.122 (root)

Terminal Sessions View Xserver Tools Games Settings Macros Help

E % % s x ® B Y 2 &8 ¢ 0

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

ynnect... |%]3. 192.168.1.122 (root)

: sezgions ] i S passwo rd:
192.168.1.122 {root)

A

Sessions

ols

4) After successfully logging into the system, the display is as shown below
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SRS T

[] Follow terminal folder

2024 from 192.168.2.247
| &% Remote monitoring

UNREGISTERED VERSION - Flease support MobaXterm by subscribing to the professional edition here: https://mobaxterm, mobatsk.net

B 192,168.2.100 (root) [ =] ]
Terminal Sessions  View Xserver Tools Games Settings Macros  Help
.2 - == o
E % ® & x B @ VY & & &5 0 X O
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help ¥ server Exit
Quick connect...
t : § @ © '-
frootf remote
E Mame Size (KB
@ -
£ M
.cache
.config
m .oh-my-zsh
=
o .zshre 3
! viminfo 2
@ testuc 1 ol
5 _\_a.out 8
= .bash_history 1 Welcome to
= .bashrc 3
L \Xauthority 1
2 .desktop_sutologin 0
@

3.8. How to use ADB

3.8. 1. How to use network adb
1) After the system starts, please confirm that adbd has been started

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

2) Then check the IP address of the development board and write it down

3) Then install adb tool on Ubuntu PC

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

4) Then use the following command to connect to the network adb

test@test:~$ adb connect 192.168.1.xx:5555
the IP address of the development board

* daemon not running; starting now at tcp:5037
* daemon started successfully

connected to 192.168.1.xx:5555

#Please replace the IP address with
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test@test:~$ adb devices
List of devices attached
192.168.1.xx:5555 device

5) Then use the following command to log in to the Linux system of the development
board

test@test:~$ adb shell

root@orangepiSpro:/# <--- After seeing this prompt, it means you have

successfully logged in to the development board

6) The command to use adb to upload files to the development board is as follows
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

7) The command to restart the development board using adb is as follows
test@test:~$ adb reboot

If you do not have the adb tool in your Windows system, you can use the adb
program in the RKDevTool software (this software is useful in the method of
burning the Android image to SPIFlash+NVMe SSD)

£H » RKDevTool Release v2.82 » bin

-

i = =3 Fh

|

[2] AdbWinApi.dll
[#] AdbWinUsbagi.dll
[] AFPTool

[#5] RKImageMaker

I

[T S T S T S
[ Y e T e T T
y y 3

1 m

Pl
=

Mmoo
=
=R

An example of using adb in Windows looks like this:
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3.8.2.  Use USB2.0 male-to-male data cable to connect ad
1) First prepare a good quality USB2.0 male-to-male data cable

2) Then connect the development board and Ubuntu PC through the USB2.0

male-to-male data cable. The location of the USB2.0 interface of the development board

that supports the device function is as shown in the figure below:

S
N3

3) Then run the following command to set the USB2.0 interface to device mode
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orangepi@orangepi:~$ sudo set_device.sh

If the set _device.sh script does not exist in the Linux system, please use the

following command directly:

orangepi@orangepi:~$ sudo bash -¢ "echo device > /sys/kernel/debug/usb/fc000000.usb/mode"

orangepi@orangepi:~$ sudo systemctl restart usbdevice

4) Then please confirm that adbd has been started

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

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

test@test:~$ sudo apt-get install -y adb

6) Then use the following command to check whether the adb device is recognized
test@test:~$ adb devices

List of devices attached

e0f9f71bc343¢305 device

8) Then use the following command to log in to the Linux system of the development
board

test@test:~$ adb shell

root@orangepiSpro:/# <--- Upon seeing this prompt, it indicates that the

development board has been successfully logged in

9) The command to use adb to upload files to the development board is as follows
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

If you do not have the adb tool in your Windows system, you can use the adb
program in the RKDevTool software (this software is useful in the method of
burning the Android image to SPIFlash+NVMe SSD)
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£ » RKDevTool Release v2.92 » bin

1K

=

|2] AdbWinApi.dll

=] AdbWinUsbApi.dll
[E AFPTool

[5E] RKImageMaker

An example of using adb in Windows looks like this:

o\ FEDevTool_Releas n HIEZ

push adb. exe /root

3.9. Method of uploading files to the development board

Linux system

3.9. 1. Method to upload files to the development board Linux system
in Ubuntu PC

3.9.1.1. How to upload files using scp command

1) Use the scp command to upload files to the Linux system of the development board in
Ubuntu PC. The specific command is as follows
a. file_path: Needs to be replaced with the path of the file to be uploaded
b. orangepi: This is the user name of the development board's Linux system. It can
also be replaced with something else, such as root
c. 192.168.xx.xx: This is the IP address of the development board. Please modify it

according to the actual situation
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d. /home/orangepi: The path in the development board Linux system can also be

modified to other paths

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

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

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

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

manual

test@test:~$ man scp

3.9.1. 2. How to upload files using filezilla

1) First install filezilla in Ubuntu PC
test@test:~$ sudo apt install -y filezilla

2) Then use the following command to open filezilla
test@test:~$ filezilla

3) The interface after opening filezilla is as shown below. At this time, the remote site on

the right is empty
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Filezilla = &
XHF) REE) ZEV) FRHM ESHEG BEE) EBH)
# v EEOE Ok O TAos
TAH): BRA&u): &=H(w): 5BO(P): REERQ | -
ik / M
=
> bin
> boot
cdrom
XfER A MR KR iy
lib32 BR 202211506
libe4 EES 2022508509
libx32 BXx 2022511506
lost+Found EE3 2022811505 XHR A MfER MfERE RiEER pordic FrEE/4A
media Bx 2022512503
e A% 2032 Poafien- RIS B
opt BX 2022511506
proc HF 2022812503
root Bx 2022512503
run HR 2022812503
1M VEHF 26 MERE. */WEH226R T FiEE.
PR &5 28 /43T HE EEX i R RS
FIABIXHF | KM | BRDBIEE
@ riml = e

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

Filezilla o T
S EARWINE DA RE K 5.Click Quick Connect

XPHF) REE) EARV) TR RSB BEE) FEEHH

2 v EBEGE o®r o = qf »
;m(m: ﬁﬁF‘%(U):lruot |E£6%(w): %D(P):lzz | HEERQ | -

1IP addres:

2 Username 4 Port number 22

5) Then choose to save the password and click OK
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BEEE?
{481k Filezilla 122252087
R I Filezilla i2EEHB, EEFileZila FEMEELZERHAER,
O REZH(E

TERFEBO)

BEIERRPHEDN)

TEE(M):

BRANEBR):
THEE—BELEENE! FEICENER,

6) Then select Always trust this host and click OK

7
REX AR x

o ERSROINERIRNN, FERIIERSHHZER

IERRE HE.

AR

FHl:

EERLEE

it

EEEEH SR

E‘%Eﬁﬁim, HBEEAMAER(A)

I

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

development board's Linux file system on the right side of the filezilla software

sftp:/froot@192.168.31.11 - FilezZilla > & &
‘IFHF) RIEE) TAE(V) FHM EHBH(G) BEE) FEEH)
2- HEEE oro x> nasa
|
iim(H): tp://192.168.31.11 FEFE(U): root FB(W): | eveeeene SRO(P): HEERQ | ~
&E Connected to 192.168.31.11
RE: EDERIIE..
&fﬁ Listing directory /root
R FIH"/root”#E RERTH
| Atk |/ ~ || im2issE: | froot M
> Fi' v m/
Pl root
XA A XA SR mitfEN
|10 lib32 =E3 20224115306+
|10 libs4 BER 20224085309+
|10 libx32 BR 20224115306+
| lost+Found B3 2022511505 XfHa A XA XHEE  RiEfER R FraE/E
|2 media BER 2022412503 B
17 mnt B3 20224085 09 7 .cache B 20224128 drwx—  rootroot
1: opt BF 20224611506 ™ .config B 20225123 drwxrxrx root root
|m proc BER 2022412503 [ .oh-my-zsh HZ 2022128 drwxrxrx root root
" root BF 2022412503 m .pip Bx 20224128+ drwxrxr-x rootroot
17 run =E] 2022412803 -Xauthority 558 3ff 20224128~ Tw—  rootroot
|mm chin a= ana2dEaa Fna.. .bash history 7938 Mff 2022 128+ -Tw— root root
|1t wHEI26+HS. khRit226R s w I aER. F/NEit:504MB

RS R/AMTH AR EEXH Kb iR HE
|

8) Then select the path to be uploaded to the development board on the right side of the
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filezilla software, select the file to be uploaded in Ubuntu PC on the left side of the
filezilla software, right-click the mouse, and then click the upload option to start

uploading the file to the development board

sftp://root@192.168.31.11 - FileZilla - o x
XHF) (REE) ZE(V) FHM RS BEE) FEHH)
2 ¥ 21 |l | e o It T F]Aae8s
FHUH: | tp://192.168.31.11  ERA(U): | root BEED(W): | sessmses HO(P): REERQ | v
R Flldi*home B B R
HRE:  IREX"/home/orangepi”#IE RFIE-..
4RA&:  Listing directory fhome/orangepi
RZ:  Flldi*/home/orangepi”#] H RAETH
HHiE5S:  /home/test/Downloads/test/ ~ | mEI5=: fhome/orangepi ~
cest % boot
Music 2 dev
> Pictures 2 etc
Public v home
Templates ~
Videos 2l .cache
? VirtualBox VMs 2] .cinnamon
bin T —
YL A SR s SiRiEN X#HE A~ Xk XEEH  REES R FREE/E
¥ _bashrc 3.6KB X 20228128+ “W--r-  orangepi...
B nomachine 8.2.3 3... E12 503 .profile 8078 ¥ 2022£F128-+ W~  orangepi...
viminfo 3.5KB X 20228128~ Ww——  orangepi...
TN BIBATI(A) .Xscreensaver 208 X 20224128+ TW-rw-r—  orangepi...
_Xsession-errors 7.6KB X{f 2022%F128-~ w—  orangepi...
HEHCY .XSession-errors... 7.7KB old-Xff 2022F128- -tw— orangepi...
REE .zshre 4.0KB 2022£E128-+ W-TW-T—  Orangepi...
WETAAVH. bR BIEER0O | 13 MVHEHEF164EHS. KW 626B
258 B LR R
RS 28 /AT Al ARERHENY K HER K
RIFR(E)
HHER(D)
EHAR
FIRABIR M | fERkM | RRIhEStE
2 pas LL]

9) After the upload is completed, you can go to the corresponding path in the

development board Linux system to view the uploaded file

10) The method of uploading a folder is the same as the method of uploading a file, so |

won’t go into details here
3.9. 2. How to upload files from Windows PC to development board in

Linux system
3.9.2.1. How to upload files using filezilla

1) First download the installation file of the Windows version of the filezilla software.
The download link is as follows
https://filezilla-project.org/download.php?type=client
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EHFilezilla.......

Heme

FileZilla
Features
Seresnshots
Download
Documentation

Duzlia P Download FileZilla[Client for Windows (64bit x86)

FileZilla Server

Frieziiseo g8
ono

il The Istest stable version o FlleZila Client s 3.62.2
Community Please select the file appropriate for your platform below,
Forum =
Wikl © Windows (8dbit x86) 7L
General rm—
F Download —
Support Filezilla Client mEXETH
Contact
License -
Frivacy Folicy This nseaer may Inlude bundieg offers, Check below for maee aptions,
Trademark poliy
Development ‘The 64bit versions of Windows 8.1, 10 and 11 are supported.
More download options
Nightly bullds e :’1
Translations Other platforms: £20 0 O
VRO e g o

= Show additional download options
Other projects

Please select your edition of FileZilla Client
Filezilla  F1eZa  rilezila pro F"e:'gfl""’
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon S3 = = Yes Yes
Backblaze B2 = = Yes Yes
Dropbox - = Yes Yes
Microsoft OneDrive - - Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage - - Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV = = Yes Yes
OpenStack Swift = = Yes Yes
Box = = Yes Yes
Site Manager synchronization = = Yes Yes
Command-line interface = = = Yes
Batch transfers - - = Yes
ﬁj‘ 3 1 1 |
nrRzeTE — —

2) The downloaded installation package is as shown below, then double-click to install it
directly

FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the following

installation interface, and then select Next>
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Client 3.52.2 Setup — % |
Optional Offer
Please consider this optional offer,

@ Download the Brave browser today

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

«» Load pages 3x to 6x faster

» Use 33% less memory and save battery life

« Automatically block YouTube video ads

« Earn rewards for viewing privacy-respecting ads l

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

affiiated with Brave.

Privacy Policy Terms of Use

(O Accept (® Dedine

TISEAI] S A

<Back | Mext> Cancel

3) The interface after opening filezilla is as shown below. At this time, the remote site on

the right is empty

£ BEY) @0 BSBs
ETTROKRO XL [ FAo s
BEEU: | =@ =mOP: =
TS | C\Usersitest o
=T D
2 .
5 B AR
=G
zE= p-C oS REHS A =EE b o RSN R L -]
wh= 2022/12/3 20:06:..
-2 2022/11/6 0:23:28 N
ST 2022/11/19 1:30:... AmEANEEAREN
L - 2022112/3 15:40:..
i 2022/12/3 19:41:
-2 2022/12/3 20:05t..
3 2022/11/6 0:23:28
S 2022/11/6 0:23:28
-2 2022/12/3 20:06:..
P 2022/11/6 0:23:28
Xz 2022/12/3 19:41:..
| M= 2019/12/7 1714
SR 2022/11/6 0:25:57 =
1N AR 027 MER. KNSt 8,003,604 FH S,
R/ AP SR xh RER  RE
FMME | SEER | EDINER
& wo = oo

4) The method of connecting the development board is as shown in the figure below:
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Filezilla o T
S EARWINE DA RE K 5.Click Quick Connect

XHF) $RE(E) ZEM FR() RSHG) HEE) ZEEHH

# v [EElEES O Hh © B a &
immwk|—|m S pm. gy [P e | e B

1IP ad

2 Username 4 Port number 22

5) Then choose to save the password and click OK

SEFEIL FileZilla SR{EEEAIZ?
ANESLiF FileZilla iTEEHE, EE FileZils EEFSELZENENEE,

O AZRFEB0)
O BB EraEsEm
EEE(M):
4 BREAEBR):
TEE-EEELERS! EFILES.

6) Then select Always trust this host and click OK

0 BT A3
.
rEEEE
1 El: 192.168.31.11:22
i SHERE: ssh-ed25519 255
i B SHA256:cHNLI ietFlayEfd| + dyPsiLw3w
H
1 fTERE? 1
H BEEERE, FHSREAMAETWN
L e

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

development board's Linux file system on the right side of the filezilla software
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2=(S) P=(B) =EHH)

g-EFERoRO v Taes
HUH): |Sﬁp:ff192‘168‘31.‘ pﬁpg(u):|mm | m(w):|unun | ﬁD(P]:l:| EEEEQ) |~

7 Connected to 192.168.31.11 =
HT ERERAE.

R Listing directory froot
s FIEfroot"tIERAT v
- | EEsas: oot v
~ll =-2, 7
& root
. The directory structure of the Linux file system of the development board
SR i Sk TR SEBH ~
2022/12/3 18:57:un prili=—4 bty =i BEEN R FFEEE
2022/12/3 18:57:... -
2022/12/3 18:57:... cache = 2022/12/3 16. root root
EE 2022/11/11 1:48... «canfig Trfize 2022/12/3 4:.. root root
s 2022/12/3 18:55:.. .oh-my-zsh Sfse 2022/12/3 St... root root
St 2022/12/3 0:17:04 pip = 2022/12/3 16... root root
ThE 2022/11/13 0:14-.. [ bash histary 793 BASHHIS.. 2022/12/318.. - root root
=3 2022/12/3 19:57:... [ bashre 3523 BASHRC.. 2022/12/3 4. root root
i 2022/11/26 19:2... [ .deskiop sutalogin 0 DESKTOP.. 2022/12/3 4:.. root root
gz 2022/12/3 20:06.... u wiminfo 1,375 VIMINFO ... 2022/12/3 17.. - root root
S 2019/12/7 17:14... [ woet-hsts 169 WGET-HS.. 2022/12/3 16.. -rw- root root
TiE 2022/12/3 18:55:.. [ Xautharity 55 XAUTHOR.. 2022/12/318.. - - root root
pra=—3 2022/11/10 10:3... [ zshre 3979 7SHRCIZ# 2022/12/35:. -rw-r-r--  root root
e = 2022/11/6 16:20:... v
3 S 1 11 TER. At 1,744,838,656 FT 7 3l 14 PER. Aot 9,894 FH
R AE o EERE Fh EER RS
FIMXE | SEEM | RDAEE |
DO pe= e

8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, select the file to be uploaded in the Windows PC on the left side of the
filezilla software, right-click the mouse, and then click the upload option to start

uploading the file to the development board
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& sftpi//root@192.168.31.11 - FleZila - o X
MR REE BEV) ) BESEGC BEE) Z2EH)
#-EFTEEIoRO L Facs
=AU [ sftps/192.168.31. | FBAE(U): | root | mmw: [sessanes | moer[ | mm=mo |~
K% Connected to 192.168.31.11 "~
t EHERE
47 Listing directory froot
thE B root MERA %
v | RS |/root <
S EEEY]
= - | root
b
e
l
|
B mES] N AR BEEN R HEEAE
bl * |1 cache Tz 2022/12/3 16, drwc—-— root root
It revw 2022/11/11 1:48:.. config bt 2022/12/3 4. druxrxrx  root root
3 i 2022/12/3 18:55: oh-my-zsh poa: =33 2022/12/3 5:.. draxr-xrx  root root
Saftse 2022/12/3 0:17:04 pip = 2022/12/3 16.. drwxr-xr-x oot roet
= 2022/11/13 0:14:., [ bash_history 793 BASH_HIS.. 2022/12/318.. -rw———  root root
HTE” i 2022/12/3 19:57... [ bashre 3523 BASHRC.. 2022/12/3 4. -rwr—r-  root root
REE pat = 2022/11/26 19:2. [7] .desktop_autologin 0 DESKTOP.. 2022/12/3 4:... -rw-rw-r—  root root
HRERO it 2022/12/3 20:06: [ wiminfo 1,375 VIMINFO .. 2022/12/3 17w -rw----—--  root root
HRESIHEAW) = 2019/12/7 17:1 4. ] wwget-hsts 169 WGET-HS.. 2022/12/3 16.. -rw-r—r--  root root
BERE otz 2022/12/3 18:55:. [] Xauthority 55 XAUTHOR.. 2022/12/3 18 -rw--—---  root root
prat =3 2022/11/10 10:3, [ zshre 3,979 ZSHRCIZM§ 2022/12/3 5:.. -rw-r—r--  root root
(D) S 2022/11/6 16:20; -
E&ER)
B 7 Azl 30 4 AER. Ao 9,804 T
e s ot mE IR Fh HER RS
FIRARDZE: | eS| RS
DO W= e

9) After the upload is completed, you can go to the corresponding path in the
development board Linux system to view the uploaded file

10) The method of uploading a folder is the same as the method of uploading a file, so |
won’t go into details here

3.10. HDMI Test

3.10.1. HDMI display test
2) Use HDMI to HDMI cable to connect Orange Pi development board and HDMI
display
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3) After starting the Linux system, if there is image output on the HDMI display, it

means that the HDMI interface is working normally

Note that although many laptops have HDMI interfaces, the HDMI interface of
the laptop generally only has the output function and does not have the HDMI in
function, which means that the HDMI output of other devices cannot be displayed
on the laptop screen.

When you want to connect the HDMI of the development board to the HDMI
interface of your laptop, please first confirm that your laptop supports the HDMI in

function.

When HDMI does not display, please first check whether the HDMI cable is
plugged in tightly. After confirming that the wiring is OK, you can try a different

screen to see if there is a display.

3.10.2. HDMI to VGA display test

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

b. A VGA Cable

c. A monitor or TV that supports VGA interface

2) HDMI to VGA display test is as follows
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When using HDMI to VGA display, the development board and the Linux
system of the development board do not need to make any settings. You only need
the HDMI interface of the development board to display normally. So if there is a
problem with the test, please check whether there is a problem with the HDMI to
VGA converter, VGA cable and monitor.

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

B Terminal Emulatar

B File Manager

) Mail Reader
web Browser

) [£ settings Manager
[2€ Accessories Accessibility

< Development |4 Additional Drivers

S Graphics 8 advanced Network Configuration
< Help ke Appearance

& Intermet » 0 sluetooth Adapters

) Multimedia »  © sluetooth Manager

¥ office » & color profiles

3 System » [l Default Applications

@ Log Out M Desktop

onfiguration
% File Manager Settings
= Input Method

= Keyboard
'l Mouse and Touchpad
A nNotifications
(b OrangePi config
B panel

® rPower Manager
[E erint settings
B Rremovable Drives and Media

Or‘anc]e Pi

8 screensaver

/i Session and Startup
< Settings Editor

@ Software & Updates
21 window Manager
&1 window Manager Tweaks
B, Workspaces.

M xfce Terminal Settings

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

= Display - o x
General  Advanced

| HDMI-1 v ‘

Resolution: | 1920x1080% 16:9 w ‘

Scale: | 1x - ‘

Refresh rate: | 60.0 Hz - ‘

Rotation: | Mone - ‘

Reflection: | MNone - ‘

!  Apply |

I| BHelp i ‘ x Close |I

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

by the monitor
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E Display = o x
General Advanced
HDMI-1 -
Resolution:
Scale: 1280x1024 5:4
1280x960 4:3
Refresh rate] | ) 1saxasa 4:3
Rotation: 1280x720 16:9
1024x768 4:3
Reflection: :
B00x600 4:3
720x576
T20x480
25 Help x Close

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

| . |
@ Display = o x
General Advanced
HDMI-1 -
Resolution: 1280x1024 54w
Scale: 1x -
Refresh rate: = 60.0 Hz -
Rotation: None -
Reflection: None -
|
+ Apply
GHelp X Close

5) Wait until the new resolution is set and then select Keep the configuration

251



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

(5 Applications - W Display

Would you like to keep this configuration?
The previous configuration will be restored in 1 seconds if you do not reply to this question. feflectios

3.11. How to use Bluetooth

3.11. 1. Testing method of desktop version image
1) Click the Bluetooth icon in the upper right corner of the desktop

} ) orangepi

2) Then select the adapter
Fri 2 Dec, 02:45 E &'iﬂjﬂﬁ)omngepi

£ Turn Bluetooth Off

| & Set Up New Device...
= Send Files to Device...
¥ Recent Connections...

) Devices...

%% Local Services...
& Plugins

<> Help

& Exit

3) If prompted with the following interface, please select Yes
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r Shall bluetooth get enabled automatically? 1

4) Then set the Visibility Setting to Always visible in the Bluetooth adapter settings

interface, and then turn it off

¥ Bluetooth Adapters ~

orangepis

Visibility Setting
| Hidden
| O Always visible
| Temporarily visible

Always
Friendly Name

| orangepis

5) Then open the configuration interface of the Bluetooth device
Fri 2 Dec, 02:50 [#] b’-e‘q:))arangapi

€ Turn Bluetooth Off
@ Set Up New Device...

~ send Files to Device...

=) Recent Connections...

0 Adapters...
[%%) Local Services...

P Plugins
<> Help
Exit

6) Click Search to start scanning for surrounding Bluetooth devices
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Bluetooth Devices

Adapter Device View Help

Q Search Setup. — Send File

% 26.25 KB 0.00 B/s%i74.55 KB 0.00 6/s @ &

6) Then select the Bluetooth device you want to connect to, and then right-click the
mouse. The operation interface for the Bluetooth device will pop up. Select Pair to start
pairing. The demonstration here is pairing with an Android phone

Bluetooth Devices

Adapter Device View Help
Q Search =3 nl =" Send File

E OPPO K9 5G

Smart phone
B0:46:92:C1:80:D08

© connect
Connect To:
Metwork Access Point
s Info
& Send note

[ send a File...
/<7 5.68 KB 0.00 B/s & L)

Rename device...

@ Remove...

7) When pairing, a pairing confirmation box will pop up in the upper right corner of the
desktop. Just select Confirm to confirm. At this time, you also need to confirm on the

mobile phone

Fri 2 Dec, 02:53 [#] fy . i} jorangepi

Bluetooth
Pairing request for:

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

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

Adapter Device View Help

Q search 5 = SandFile
omi 125 Pro

0 connect
Connect To:
@ Network Access Point

& Info

< Trust
& Setup...
Rename device... LR 1]

@ Remove...

9) The interface for sending pictures is as follows

- 2= Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: /homejorangepifPictures/1.png

2882 04 KB 114.53 KB/3% 25 36 KB 1 40 Kays @) @)

3. 12. USB interface test

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

3.12.1. Connect USB mouse or keyboard to test
1) Plug the USB keyboard into the USB port of the Orange Pi development board
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2) Connect the Orange Pi development board to the HDMI display

3) If the mouse or keyboard can operate the operating system normally, it means that the
USB interface is working normally (the mouse can only be used in the desktop version of
the system)

3.12.2. Connect USB storage device for testing

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

Pi development board

2) Execute the following command. If you can see the output of sdX, it means the USB

disk is successfully recognized

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

8 0 30044160 sda

8 1 30043119 sdal

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

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt/

orangepi@orangepi:~$ Is /mnt/
test.txt

4) After mounting, you can check the capacity usage and mount point of the U disk

through the df -h command

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

3.12.3. USB wireless network card test
The usable USB wireless network cards that have been tested so far are as follows.

Please test other models of USB wireless network cards by yourself. If it cannot be used,

you need to transplant the corresponding USB wireless network card driver

serial number model
1 RTL8723BU
Support 2.4G WIFI+BT4.0
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2 RTL8811
Support 2.4G +5G WIFI
3 RTL8821CU
Support 2.4G +5G WIFI
Support BT 4.2

3.12.3.1. RTL8723BU test

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

the development board

2) Then the Linux system will automatically load the RTL8723BU Bluetooth and WIFI
related kernel modules. Through the Ismod command, you can see that the following

kernel modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0

rtk btusb 61440 0

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

command

orangepi@orangepi:~$ dmesg

[ 83.438901] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 83.588375] usb 2-1: New USB device found, idVendor=0bda, idProduct=b720,
bcdDevice= 2.00

[ 83.588403] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 83.588422] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.588443] usb 2-1: Manufacturer: Realtek

[ 83.588460] usb 2-1: SerialNumber: 00e04c000001

[ 83.601974] Bluetooth: hci0: RTL: examining hci_ver=06 hci_rev=000b Imp_ ver=06
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Imp subver=8723
[ 83.603894] Bluetooth: hciO: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_config.bin

[ 83.611274] Bluetooth: hciO: RTL: cfg sz 68, total sz 22564

[ 83.658494]  rtk btusb: Realtek  Bluetooth USB driver ver
3.1.6d45ddf.20220519-142432

[ 83.658651] usbcore: registered new interface driver rtk_btusb

[ 83.667124] usb 2-1: This Realtek USB WiFi dongle (0x0Obda:0xb720) is untested!

[ 83.667137] usb 2-1: Please report results to Jes.Sorensen@gmail.com

[ 83.890140] usb 2-1: Vendor: Realtek

[ 83.890153] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.890159] usb 2-1: rtl8723bu_parse efuse: dumping efuse (0x200 bytes):

[ 83.890412] usb 2-1: RTL8723BU rev E (SMIC) 1T1R, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 83.890417] usb 2-1: RTL8723BU MAC: 00:13:ef:f4:58:a¢c

[ 83.890421] usb 2-1: rtI8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin

[ 83.895289] usb 2-1: Firmware revision 35.0 (signature 0x5301)

[ 84.050893] Bluetooth: hciO: RTL: fw version 0x0e2f9{73

[ 84.266905] Bluetooth: RFCOMM TTY layer initialized

[ 84.266949] Bluetooth: RFCOMM socket layer initialized

[ 84.266999] Bluetooth: RFCOMM ver 1.11

[ 84.884270] usbcore: registered new interface driver rtl8xxxu

[ 84.912046] rtl8xxxu 2-1:1.2 wix0013eff458ae: renamed from wlan0

4) Then you can see the RTL8723BU WIFI device node through the sudo ifconfig
command. For WIFI connection and test methods, please refer to the WIFI connection

test section, which will not be described here

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

5) Then you can see the USB Bluetooth device through the heiconfig command

orangepi@orangepi:~$ sudo apt update && sudo apt install bluez
orangepi@orangepi:~$ hciconfig
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN
RX bytes:1252 acl:0 sco:0 events: 125 errors:0
TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

6) You can also see the Bluetooth icon appearing on the desktop. Bluetooth is not turned
on at this time, so a red x will be displayed

Fri 2 Dec, 02:35 [2] fiy FQ &) orangepi

7) Click Turn Bluetooth On to turn on Bluetooth
Fri 2 Dec, 02:36 2] &.ﬂéﬂa))orangepi

% Turn Bluetooth On
¢ Set Up New Dewce,,
Send Files to Device...
) Recent Connections...
£) Devices...
B Adapters...

8] Local Services...
M Plugins
<> Help

Exit

8) The display after turning on Bluetooth is as follows
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Fri 2 Dec, 02:37 [2] i £3 ) orangepi

9) For the Bluetooth test method, please refer to the section on Bluetooth usage and will

not be repeated here

3.12.3.2. RTL8811 test

1) First insert the RTL8811 wireless network card module into the USB interface of the
development board

2) Then the Linux system will automatically load the kernel modules related to RTL8811
WIFIL. Through the Ismod command, you can see that the following kernel modules have

been automatically loaded

orangepi@orangepi:~$ Ismod
Module Size Used by
8821cu 1839104 0

3) You can see the loading information of the RTL8811 module through the dmesg
command

orangepi@orangepi:~$ dmesg

[ 118.618194] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 118.767152] usb 2-1: New USB device found, idVendor=0bda, idProduct=c811,
bcdDevice= 2.00

118.767181] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
118.767199] usb 2-1: Product: 802.11ac NIC

118.767219] usb 2-1: Manufacturer: Realtek

118.767235] usb 2-1: SerialNumber: 123456

119.500530] usbcore: registered new interface driver rt18821cu

119.525498] rt18821cu 2-1:1.0 wix1cbfced9d260: renamed from wlanO

/ / /A /e e
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4) Then you can see the WIFI device node through the sudo ifconfig command. For
WIFI connection and testing methods, please refer to the WIFI connection test section. I

will not go into details here

orangepi@orangepi:~$ sudo ifconfig wix1cbfced9d260
wix1cbfced9d260: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 1c:bfice:d9:d2:60 txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

3.12.3.3. RTL8821CU test

1) First insert the rtI8821cu wireless network card module into the USB interface of the

development board

2) Then use the Isusb command to see the device information of the rtI8821cu usb wifi
module. Please ensure that the USB module is not in Driver CDROM Mode
orangepi@orangepi:~$ Isusb | grep ""Realtek"

Bus 002 Device 003: ID Obda:c820 Realtek Semiconductor Corp. 802.11ac NIC

orangepi@orangepi:~$ Isusb | grep ""Realtek"
Bus 002 Device 002: ID Obda:1a2b Realtek Semiconductor Corp. RTL8188GU 802.11n
WLAN Adapter (Driver CDROM Mode)

If the USB WIFI module seen by the Isusb command is in Driver CDROM
Mode, please unplug and unplug the USB WIFI module again. If it still doesn't work,

please manually execute the following command to switch the mode:

orangepi@orangepi:~$ sudo usb_modeswitch -KW -v Obda -p 1a2b

3) The Linux system will automatically load the rtl8821cu Bluetooth and WiFi related
kernel modules. Through the lsmod command, you can see that the following kernel

modules have been automatically loaded
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orangepi@orangepi:~$ Ismod

Module Size Used by
8821cu 1839104 0

rtk btusb 61440 0

4) You can see the loading information of the rtl8821cu module through the dmesg

command

orangepi@orangepi:~$ dmesg

[ 57.083693] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 57.231888] usb 2-1: New USB device found, idVendor=0bda, idProduct=1a2b,
bcdDevice= 2.00

[ 57.231916] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=0

[ 57.231937] usb 2-1: Product: DISK

[ 57.231956] usb 2-1: Manufacturer: Realtek

[ 57.242594] usb-storage 2-1:1.0: USB Mass Storage device detected

[ 57.245674] scsi hostO: usb-storage 2-1:1.0

[ 58.069172] usb 2-1: USB disconnect, device number 2

[ 58.440025] usb 2-1: new high-speed USB device number 3 using ehci-platform

[ 58.587819] usb 2-1: New USB device found, idVendor=0bda, idProduct=c820,
bcdDevice= 2.00

[ 58.587827] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 58.587833] usb 2-1: Product: 802.11ac NIC

[ 58.587838] usb 2-1: Manufacturer: Realtek

[ 58.587844] usb 2-1: SerialNumber: 123456

[ 58.610463]  rtk btusb: Realtek  Bluetooth USB  driver ver
3.1.6d45ddf.20220519-142432

[ 58.610656] usbcore: registered new interface driver rtk_btusb

[ 58.634631] Bluetooth: hciO: RTL: examining hei_ver=08 hci_rev=000c Imp_ver=08
Imp subver=8821

58.636729] Bluetooth: hci0: RTL: rom_version status=0 version=1

58.636740] Bluetooth: hciO: RTL: loading rtl bt/rtl8821c_fw.bin

58.664190] Bluetooth: hciO: RTL: loading rtl bt/rtl8821c_config.bin

58.664746] Bluetooth: hciO: RTL: cfg_sz 10, total sz 31990

59.122471] Bluetooth: hci0: RTL: fw version 0x829a7644

[
[
[
[
[
[ 59.265513] usbcore: registered new interface driver rtl8821cu
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[ 59.280119] rtl8821cu 2-1:1.2 wix90de80521825: renamed from wlan0

5) Then you can see the device node of rtI8821cu wifi through the sudo ifconfig
command. For wifi connection and test methods, please refer to the WIFI connection

test section, which will not be repeated here

orangepi@orangepi:~$ sudo ifconfig wix90de80521825

wix90de80521825: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae  txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame O

TX packets 0 bytes 0 (0.0 B)

TX errors 0  dropped 0 overruns 0 carrier 0  collisions 0

6) Then you can see the USB Bluetooth device through the heiconfig command

orangepi@orangepi:~$ sudo apt-get update && sudo apt-get install -y bluez
orangepi@orangepi:~$ hciconfig

hci0:  Type: Primary Bus: USB

BD Address: 00:13:EF:F4:58:AE ACL MTU: 820:8 SCO MTU: 255:16
DOWN

RX bytes:1252 acl:0 sco:0 events:125 errors:0

TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

7) You can also see the Bluetooth icon appearing on the desktop. Bluetooth is not turned
on at this time, so a red x will be displayed

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

8) Click Turn Bluetooth On to turn on Bluetooth
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Fri 2 Dec, 02:36 [p] ﬁ[ﬁqa))orangepi

$ Turn Bluetooth On

¢ Set Up New Device...

Send Files to Device...

=) Recent Connections...

£ Devices...

0 Adapters...

[ Local Services...
& Plugins

<> Help

Exit

9) The display after turning on Bluetooth is as follows

Fri 2 Dec, 02:37 ‘EI {y d:bomngepi

10) For the Bluetooth test method, please refer to the Bluetooth usage section and will
not be repeated here

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

Orange Pi development board
/ I WEBCAM o == HDFULL |
(

2) Through the v412-ctl command, you can see that the device node information of the
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USB camera is /dev/video0

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

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

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

In addition, the serial number of the video may not always be video0, please
refer to what you actually see

3) In the desktop system, you can use Cheese to directly open the USB camera. The
method of opening Cheese is as shown in the figure below:

@& Run Program...
B Terminal Emulator
B rile Manager

(= Mail Reader

@ web Browser

% Settings »
128 Accessories »
<L Development »
# Graphics »
4 Help
@& Internet

¥ office :
& System PulseAudio System Tray
® Log Out

@ PulseAudio Valume Control

T pulseAudio volume Control

& Pulsepudio Volume Meter (Capture)
@ PulseAudio Volume Meter (Playback)
3 qt vaL2 test Utility

The interface after Cheese turns on the USB camera is as shown below:
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4) How to use fswebcam to test USB camera

a. Install fswebcam

orangepi@orangepi:~$ sudo apt update

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

b. After installing fswebcam, you can use the following command to take pictures
a) The -d option is used to specify the device node of the USB camera
b) --no-banneris used to remove watermarks from photos
c) -roption is used to specify the resolution of the photo
d) The -S option is used to skip the previous number of frames
e) ./image.jpg is used to set the name and path of the generated photo

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \

--no-banner -r 1280x720 -S S ./image.jpg

c. In the server version of Linux system, after taking the picture, you can use the

scp command to transfer the taken picture to the Ubuntu PC for mirror viewing

orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test ( Modify the IP
address and path according to the actual situation)

d. In the desktop version of Linux system, the captured pictures can be viewed
directly through the HDMI display
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3.13. Audio test

3.13.1. Test audio methods on desktop systems
1) First open the file manager
(" Applications -
g Run Program...
A Terminal Emulator
L) Mail Reader

@ web Browser
[ settings »

28 Accessories »

<f Development »

2) Then find the following file (if there is no such audio file in the system, you can

upload an audio file to the system yourself)

File Edit View Go Help

then find this directory
{ > A Ql B jusrisharefsoundsjalsa/ / o

Places

g Computer
i orangepi
D Desktop Front_Center.wav
nd

& Tash

E Documents

Front_Left.wav

Music Front_Right.wav Noise.wav Rear_Centerwav
[ pictures

E Videos

m Downloads

Devices Rear_Left.wav Rear_Right.wav Side_Left.wav

__ File System
Networl n

‘ Browse Network
N Side_Right.wav

Go to the root directory fromu@hgs mie (1.982.048 bytes) WAV audio

3) Then select the audio.wav file, right-click and select open with vlc to start playing
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File Edit Vview Go Help
$ > A Q P tusrishare/soundsjalsa/ c
Places
gCompuhsr
wnmngepi
Pn_ﬁaesktup
i Tash
mnncumanm

[ Music £ront_righ ** *F way
P@j Pictures 5h Copy

[ videos I} Paste
Downloads ' B Move to Trash

Devices Rear_Cent & Properties.. ht.wav

LJ File system

17 MB Volume I I I l

403 MB Volume

side_Leftway side_Right.wav
Network
Browse Network | U5€ "VLC media player® to open the selected file

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

headphone playback
a. First open the volume control interface

& Default Server

B Default sink

@ Default Source

i Playback Streams
@ Recording Streams
+ Modules

Manager.

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

Configure Local Sound Server.
More...
<> About

Quit

b. When playing audio, the audio device options that can be used by the playback
software will be displayed in Playback, as shown in the figure below. Here you

can set which audio device needs to be played

268



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

() mpplications - ¥ Voluma Control B aksa

511 2 Dc. 0624 31 & iy dfforangepi

Media Playback Audio Yideo Subtitje Tools View Heip

Playback  Recording  OutputDevices  InputDevices  Configuration

& VAC media player (LIBVLC 3.0.17.4): audio stream on  Built-in A

0002 —
I wfmm 23m S[5]%

< A GY | B usosharersoundsalsal
Places
- Compurer D _
Ep—— E
[ Deskop Front_Centerwav  Front_Laftwav . Show: [ Appicetens
& i
(5] et dd Jdd Jd Lt
e e e ]
o Pictures L}
[ videos ¥
[ Downloads J ; J : J ; 1[
Devic Rear_Centerwav  Rear_tefiwav  Rear_Right.wav N
i m i
- dd  Jd L
203 18 Volume h
= Side Loftwav  Side Rightwav
Network — s X

3.13.2. How to use commands to play audio

3.13.2.1. Headphone interface playback audio test

1) First, insert the headphones into the headphone jack of the development board

2) Then you can use the aplay -1 command to check the sound card devices supported
by the Linux system. From the output below, it can be seen that card 2 is the sound

card device of es8388, which is the sound card device of the headset

orangepi@orangepi:~$ aplay -1

**** List of PLAYBACK Hardware Devices ****

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

card 1: rockchipdpO [rockchip,dp0], device 0: rockchip,dp0 spdif-hifi-0 [rockchip,dp0 spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

card 2: rockchipes8388 [rockchip,es8388], device 0: dailink-multicodecs ES8323.3-0010-0 [dailink-multicodecs|

IES8323.3-0010-0]
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Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the

headset can hear the sound, it means the hardware can be used normally

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

3.13.2.2. HDMI Audio playback test

1) First use an HDMI to HDMI cable to connect the Orange Pi development board to the
TV (other HDMI displays need to ensure that they can play audio)

2) Then check the HDMI sound card serial number. From the output below, you can
know that the HDMI sound card is card 0

orangepi@orangepi:~$ aplay -1

etk List of PLAYBACK Hardware Devices *¥%*

card 0: rockchiphdmiQ [rockchip-hdmi0], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 1: rockchipdpO [rockchip,dp0], device 0: rockchip,dp0 spdif-hifi-0 [rockchip,dp0 spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 2: rockchipes8388 [rockchip,es8388], device 0: dailink-multicodecs ES8323.3-0010-0 [dailink-multicodecs|
[ES8323.3-0010-0]
Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the
sound can be heard on the HDMI display or TV, it means that the hardware can be used

normally.

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

3.13.3. How to test recording using commands
1) There is an onboard MIC on the development board, and its location is as follows:
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2) Running the test_record.sh main command will record a piece of audio through the
onboard MIC and then play it to HDMI and headphones

orangepi@orangepi:~$ test_record.sh main

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3) HDMI #1 In addition to the onboard MIC, we can also record audio through
headphones with MIC function. After inserting the headset with MIC function into the
development board, running the test_record.sh headset command will record an audio
through the headset and then play it to HDMI and headset

orangepi@orangepi:~$ test_record.sh headset

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3. 14. How to use SATA SSD

The m.2 interface shown in the figure below can use either nvme ssd or sata ssd.
Since the pcie2.0 controller and the sata controller are optional, only one of the
configurations can be opened at the same time. The Linux image released by Orange
Pi opens the pcie configuration by default, so it can only recognize nvme ssd by
default. If you want to use sata ssd, you need to open the corresponding

configuration

271




3 @

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

318 5201 @AW SATA M.2 25668

971459176087 3|

Made in China

; ma

o m  IIRIBAIRND |0
CEFC E S/N'52018M19390001

=) Gaslssl=)=) (s3)ss)ss) (s)s3) ) o

3) There are two main ways to use sata ssd:
a. The Linux system is placed in the TF card, and then the SATA SSD is inserted as
an external storage device. This section mainly explains this usage
b. Burn the linux system into the sata ssd, and then start the linux system in the sata
ssd. For this usage, please see the instructions in the method of burning
Linux image into SPIFlash+SATA SSD

4) After using the TF card to start the Linux system, we first burn the sata ssd-specific
u-boot image into the TF card
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a. The dedicated u-boot image storage path for sata ssd startup is:

usr/share/orangepiSpro/u-boot-sata.itb

b. Make sure that u-boot-sata.itb exists in the Linux system, and then use the
following command to burn it to the TF card or eMMC of the development
board

orangepi@orangepi:~$ cd /usr/share/orangepiSpro/

orangepi@orangepi:~$ sudo dd if=u-boot-sata.ith of=(findmnt -n -0 SOURCE / | sed 's...$//") seek=16384

orangepi@orangepi:~$ sudo sync

5) Then run orangepi-config. Ordinary users remember to add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

6) Then Choose System

orangepi-config

Configure Debian bullseye based OrangePi for the Orange Pi 5

SoC runs between 468 and 2460 MHz using ondemand governor.

Support: http://www.orangepi.org

‘- ISystem and security setting |
Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install

Help Documentation, support, sources

L ok o < Exit >

7) Then Choose Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor
Avahi Announce in_the netuwork

|- Toggle hardware configuration: UART, I2C, etc.
SSH Reconfigure SSH daemon

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

o < Back >
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8) Then use the keyboard arrow keys to locate ssd-sata2, and then use the space to select

it

ssd-satal

‘ ‘ o ‘I
[ ] uarto-m2

9) Then select <Save> to save

[ 1 wifi-ap6275p
[ 1 wifi-pcie
100%
< Back >

10) Then Choose <Back>

[ [ ] wifi-pcie
100%

< Save > < Back >

11) Then Choose <Reboot>to restart the system to make the configuration take effect

Applying changes

Reboot to enable new features?

!m- <Cancel>

The above settings will eventually add the overlays=ssd-sata2 line configuration
to /boot/orangepiEnv.txt. You can check it first after setting it up. If this line of
configuration does not exist, there is something wrong with the settings

If you find it troublesome to use orangepi-config, you can also open

/boot/orangepiEnv.txt and add the line configuration overlays=ssd-sata2

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep ssd
overlays=ssd-sata2
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12) If everything is normal, use the sudo fdisk -1 command after the system restarts to

see the sata ssd information

orangepi@orangepi:~$ sudo fdisk -1

Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
Disk model: Fanxiang S201 25

Units: sectors of 1 * 512 =512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

1/O size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt

Disk identifier: 43FFB292-340D-654C-8C30-6C64AEDAAOF4

Device Start End  Sectors  Size Type
dev/sdal 2048 500117503 500115456 238.5G Linux filesystem

13) Then use GParted to format or partition the sata ssd

(5 Applications -
& Run Program...
B Terminal Emulator

B File Manager
{4 Mail Reader
@ web Browser
) settings

28 Accessories
<% Development
@ Graphics
< Help

@ Internet
B multimedia

[Hl Heop
@ Midnight Commander
(& print settings

Omncic Fi

14) Then you can see the sata ssd device in the file management
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(5 Applications [ foc3cafo-0138-4¢a7-98...

File Edit View Go Hi

€ > A X} 7 /mediajorangepifacacefo-013e-dea7-983a-dfdasbidaafyy ¢

B Multimedia Places
]

4 office g Computer
& system

® Log out

0 items, Free space: 221.7 GiB

15) In the server version of the system, you can use the mount command to mount the

sata ssd to the required directory

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 3.8G 8.0K 3.8G 1% /dev

tmpfs 76OM 14M  768M 1% /run
dev/mmcblklp2 29G 59G 23G 21%/

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

tmpfs 50M 4.0K 50M 1% /run/lock

tmpfs 3.8G 16K 3.8G 1% /tmp
dev/mmcblklpl 256M 90M 166M 36% /boot
dev/zraml 194M  27M 154M 15% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
dev/sdal 234G 28K 222G 1% /mnt

3. 15. Temperature sensor

1) The command to view the system temperature sensor is:

orangepi@orangepi:~$ sensors

276




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

gpu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

littlecore thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcore0 thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

tcpm_source psy 6 0022-i2¢-6-22

Adapter: rk3x-i2¢

in0: 0.00V (min= +0.00V, max =
currl: 0.00A (max= +0.00A)

npu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

center thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcorel thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

soc_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C  (crit=+115.0°C)

+0.00 V)

2) The command to check the current temperature of nvme ssd solid state drive is:

orangepi@orangepi:~$ sudo smartctl -a /dev/nvme0 | grep "Temperature:"
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Temperature: 40 Celsius

3. 16. 40 Pin interface pin description

1) Please refer to the picture below for the order of the 40-pin interface pins of the

Orange Pi 5 Pro development board

I s ')

2) The functions of the 40-pin interface pins of the Orange Pi 5 Pro development board
are as shown in the table below

a. Below is the complete pin diagram of 40pin

LR BN LR GPI0 [CPIOR S SIS | SIS [CPI0R S| GPIO EL LR B ADGEE
3.3V 1 2 V'
UART4_RX_NO 12C1_SDA M4 GPIO1_D3 59 3 4 5V
UART4 TX MO 12C1 SCL M4 GPIO1 D2 58 8 1] CHD
UART1 RX_H1 12C5_SDA N3 P¥N13 N2 (febf0010) GPIO1 BT 4T T 8 13 GPI0OO0_B5 UARTZ_TX_NO
GHD 9 10 14 GPIOO_E6 UART2_RX_NO
P¥H14 W1 (febf0020) CAN1_RX M1 GPI04 B2 138 11 12 39 GPIO1 A7 |PWH3 TR W3 {(fd8b0030)
PWN15_IR W1 (febf0030) CANL_TX W1 GPIO4_E3 139 13 14 GHD
UART1_TX N1 12C5_SCL_N3 GPIO1 _B6 46 15 16 33 GPIO1 A1 UARTH_TX N1 SPI4 NOST M2
3.3V 17 18 32 GPIO1 A0 UART6_RX_ N1 SPI4 NISO_NZ
UART4 RX N2 SPI0_MOSI M2 CPIO1 B2 42 19 20 GHD
SPI0_MISO_MZ GPIO1_B1 41 21 22 40 GPIO1_EO
UART4_TX_N2 SPIO_CLK_N2 GPIO1_B3 43 23 24 44 GPIO1_E4 SPI0_CSO_N2 UART7_RX_N2
GHD 25 26 45 GPIO1_BS SPI0 CS51 M2 UARTT TX W2
SPI4_CLK M2 PYIO N2 (£d8H0000) 12C4 SDA W3 GPIO1_AZ 3¢ 27 28 35 GPIO1 A3 12C4 SCL M3 PWH1 N2 (£d8h0010) SPI4 _CSO M2
GPIO1 A4 36 29 30 GHD
GPIO1_A6 38 31 32 62 GPIO1 D6 | PWN14 M2 (febf0020) 12C8 SCL_H2
12C8_SDA M2 PWH15 IR W3 (febf0030)| GPIO1 D7 63 33 34 GHD
12C5_SDA_NZ GPIO4 AT 135 35 36 131 GPIO4 A3 UARTO_TX_ N2
UARTS_RX_N2 12C5_SCL_NZ GPIO4_A6 134 37 38 132 GPIO4_Ad UARTO_RX_N2
GHD 39 40 133 GPIO4 A5 UART3 TX M2

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

can see it clearly
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£ AYsg E AYse E Y e GPIO GPIOfFS | SIMFS
3. 3¥ 1
UART4 RX MO I2C1 SDha N4 GPIO1_D3 29 3
UART4 TX HO I2C1 SCL_H4 GPIO1 D2 a8 ]
UART1 RX M1 I2C5 SDA M3 PY¥N13 M2 (febf0010) GPIO1_BY 47 T
GHD 9
P¥N14 M1 (febf0020) CAN1_RX M1 GPIO4_B2 138 11
P¥M15 IR M1 {(febf0030) CAN1 TX H1 GPIO4 E3 139 13
UART1_TX M1 I2C5_SCL_N3 GPIO1_E6 416 15
3. 3¥ 17
UART4 RX N2 SPI0_MOSTI M2 GFIO1_R2 412 19
SPI0 _MISO M2 GPIO1_E1 41 21
UART4 TX N2 SPI0 _CLE N2 GPFIO1_E3 43 23
GHD 25
SPI4 CLE M2 FWNO M2 (fd8h0000) I2C4 SDA N3 GPIO1 A2 34 27
GPIO1_Ad4 36 29
GPIO1_A6 38 31
I2C8_SDA N2 PWH15_IR_M3 (febf0030)) GPIO1_DY 63 33
I12C5_SDaA_ N2 GPIO4 AY 135 39
UART3_RX N2 I12C5_SCL_N2 GPIO4_AB 134 37
GHD 39

c. The table below is a picture of the right half of the complete table above, so you
can see it clearly

SIMES |cPIOES GPIO EHRh&EE EHhiEe 8 Mthae
2 5%
4 5%
& GHD
8 13 GPIO0_R5 UART2 _TX MO
10 14 GPIO0_E6 UARTZ _RX MO
12 39 GPIO1_AY |PWM3_IR_M3 (£d8b0030)
14 GHD
16 33 GPIO1_al UART6_TX M1 SPI4 MOSI_M2
18 32 GPIO1_AOQ UART6_RX M1 SPI4 MISO_M2
20 GHD
22 40 GPIO1_RO
24 44 GPIO1_E4 SPIO_CSO M2 UART7_RX M2
26 45 GPI01_B5 SPIO_CS1_MZ2 UART?_TX M2
28 35 GPIO1 AR 12C4_SCL M3 PUM1_N2 (fdB8h0010) SPI4 _CS0 M2
30 GHD
32 62 GPI01_Déb PiMid M2 (febf0020) 12C8_SCL_MN2
34 GHD
36 131 GPIO4 A3 UARTO_TX M2
38 132 GPIO4 _Ad UARTO _RX M2
40 133 GPIO4_AS UART3_TX M2

In the above table, pwm has marked the base address of the corresponding
register, which is useful when checking which pwmchip in /sys/class/pwm/
corresponds to which pwm pin in the 40pin header..

3) There are a total of 28 GPIO ports in the 40pin interface, and the voltage of all GPIO
ports is 3.3v
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3. 17. How to install wiringOP

Note that wiringOP is already pre-installed in the linux image released by
Orange Pi. Unless the wiringOP code is updated, there is no need to re-download,

compile and install, you can just use it directly

The storage path of the compiled wiringOP deb package in orangepi-build is:
orangepi-build/external/cache/debs/armé64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you can see
the following output, it means that wiringOP has been pre-installed and can be used
normally

orangepi@orangepi5Spro:~$ gpio readall
PI5 PRO
| V | Physical
i
| 2
4
[
8 : TXD.2
10 7 RXD.2
12 2 GPIO1 A7
14 GND
16 i TXD.6
18 : RXD.6
20 GND

CAN1_RX
CAN1_TX
GPIO1 B6

3.3V
SPIO_TXD

0 =~ un

SPIO CLK
GND
SDA. 4
GPIO1 A4
GPIO1_AG
PWM15
GPIO4 A7
GPIO4 A6

24 i SPIG_Cs50
26 i SPIO_C51
28 SCL.4
30 GND
32 ] \ PWM14
34 GND
36 \ TXD.0
38 \ RXD.@
[ 40 | € \ GPIO4 A5
e =
| V | Physical |
==k RIS PRE =i

I
I
I
I
I
I
|
I
SPI8_RXD | 2: 22 GPIO1_BO
I
I
I
I
I
I
I
I

orangepi@orangepiSpro:~$

1) Download the code of wiringOP

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y git
orangepi@orangepi:~$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next
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Note that Orange Pi 5 Pro needs to download the code of wiringOP next branch, please
don’ t miss the -b next parameter

If there is a problem downloading the code from GitHub, you can directly use
the wiringOP source code that comes with the Linux image. The storage location is:

/usr/sre/wiringOP

2) Compile and install wiringOP

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

3) The output of testing the gpio readall command is as follows

orangepi@orangepi5Spro:~$ gpio readall
PI5 PRO +---
Physical | V

RXD.2
CAN1_RX N 1] 1 : GPIO1 A7
CAN1 TX N | 1] 1 : GND
GPIO1 B6 N | - TXD.6
3.3V 8 | € RXD.6
SPI®_TXD \ : GND
SPI®_RXD \ 3 GPIO1_BO
SPIB_CLK N | € £u] SPIO_CSO
GND G SPI®_CS1
SDA.4 \ ; SCL.4
GPIO1_A4 \ GND
GPIO1 A6 N | € : ; \ PWM14
PWM15 N | . GND
GPI04 A7 \ \ TXD.®
GPI04 AG \ 8 \ RXD.0
: GPI04 A5

Physical | V
PI5 PRO +---+

orangepi@orangepiSpro:~$

3. 18. 40pin interface GPIO, 12C, UART, SPI, CAN and PWM

testing

3.18.1. 40pin GPIO port test

The Linux system released by Orange Pi comes pre-installed with a

blink_all gpio program. This program will set all 28 GPIO ports in 40pin to
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continuously switch between high and low levels.

After running the blink_all gpio program, when using a multimeter to measure
the level of the GPIO port, you will find that the GPIO pin will continuously switch
between 0 and 3.3v. Using this program we can test whether the GPIO port can

work normally

The way to run the blink all gpio program is as follows:
orangepi@orangepiSpro:~$ sudo blink_all _gpio  #Remember to add sudo permissions

[sudo] password for orangepi: #You need to enter your password here

1) There are a total of 28 GPIO ports in the 40-pin development board that can be used.
The following uses pin No. 7 - the corresponding GPIO is GPIO1 B7 - the corresponding
wP1i serial number is 2 - as an example to demonstrate how to set the high and low levels
of the GPIO port

orangepi@orangepiSpro:~$ gpio readall

Fmmm—im e Fm i e e PES: PRO riminirsios sicioaipieia s dicie s imis i icio o a i n = il +
| GPIO | wPi | HETT e | Physical GPIO |
—————— +

CAN1_RX
CAN1_TX

GPIO1_A7
GND

:
|
|
|
|
|
|
|

|
5
|
|
|
|
|
|
|

W WD =L D

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

number of the wPi corresponding to the input pin

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

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

successfully

root@orangepi:~/wiringOP# gpio write 2 0

Using gpio readall, you can see that the value (V) of pin 7 becomes 0
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orangepi@orangepi5pro:~$ gplo readall
PI5 PRO +--
Phy51cal | V |

CAN1_RX
CAN1_TX

o
I
..
I
I
I
I
I
I
I

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

is successful.

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

Using gpio readall, you can see that the value (V) of pin 7 changes to 1

orangepi@orangepi5pro:~$ gpio readall
PI5 PRO
V | Physical
et e E
| Il 2
1 |l 4
' |l 6
|l 8
|l 1@
CAN1_RX ||
CAN1_TX ||

12 : \ GPIO1_AT
14 GND

il
3
5
7
9
i
3

1-
1

5) The setting method for other pins is similar. You only need to modify the serial
number of wPi to the serial number corresponding to the pin
3.18.2. How to set the pull-down resistor of the 40pin GPIO port

Note that the four GPIO pins below Orange Pi 5 Pro have external 3.3V

pull-ups, so the pull-down settings are invalid
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orangepi@orangepiSpro:~$ gplo readall

PIS PRO +--
Mode | V sical | Vv |
S e -

TXD.2
RXD.2
GPIO1_A7
GND
TXD.6
3.3V RXD.6
SPIO_TXD GND

N
|l
|l
'l
N
CAN1_RX N
N
N
N
' N
SPIO_RXD : N : GPID1_BO
N :
N
N
I
N
N
|l
I
I

CAN1_TX
GPIO1_B6

SPI@_CLK SPIO_Cs50
GND SPI@_C51
SDA.4 SCL.4
GPIO1_A4 GND
GPIO1_A6 PWM14
PWM15 GND
GPIO4_AT TXD.0
GPIO4_ A6 RXD.0@
GPIO4_AS
o
Physical | V |
PI5 PRO +--

orangepi@orangepiSpro:~S$

1) The following uses pin No. 11 - the corresponding GPIO is GPIO4 B2 - the
corresponding wPi serial number is 5 - as an example to demonstrate how to set the

pull-up and pull-down resistors of the GPIO port
orangepi@orangepi5pro:~$ gpio readall
-+ PI5 PRO +--
| Physical | V
S R ——
I
I
I
I
|
I

( RXD.2
CAN1 RX - GPIO1 A7
CAN1 TX ; GND

2) First, you need to set the GPIO port to input mode, and the third parameter needs to be

the serial number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 5 in

3) After setting to input mode, execute the following command to set the GPIO port to
pull-up mode

root@orangepi:~/wiringOP# gpio mode 5 up
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4) Then enter the following command to read the level of the GPIO port. If the level is 1,

it means that the pull-up mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
1

5) Then execute the following command to set the GPIO port to pull-down mode

root@orangepi:~/wiringOP# gpio mode 5 down

6) Then enter the following command to read the level of the GPIO port. If the level is 0,

it means that the pull-down mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
0
3.18.3. 40pin SPI Test

1) As can be seen from the picture below, the spi available for Orange Pi 5 Pro is spi0

and spi4

BRI B GE EMEE GPIO CPIOFF 5| SIHFS | SIHEFS [CPIOF S| GPIO HEREE BRI BEmiE
3.3V 1 2 5V
UART4_RX_NO 12C1_SDA_H4 GPIO1_D3 59 3 4 5V
UART4 TX MO 12C1_SCL_M4 GPIO1_D2 68 5 ] GHD
UART1_RX_HM1 I2C5_SDA_N3 PWH13 N2 (febf0010) GPIO1_ET 47 7 8 13 GPI00_E5 UARTZ_TX_MO
GHD 9 10 14 CPIOO Be UART2 RX MO
PWH14 M1 (febf0020) CAN1 _RX M1 GPI04_E2 138 11 12 39 GPIO1 AT [PVM3 IR M3 (fd8h0030)
P¥N15_IR M1 (febf0030) CAN1_TX M1 GPI04 B3 139 13 14 CHD
UART1 TX M1 I12C5_SCL_N3 GPIO1_B6& 46 15 16 33 GPIO1 A1 UART6_TX M1 SPI4 MOST M2
3.3V 17 18 32 GPI01_A0 UART6_RX_N1 SPI4_MISO_M2
UART4 RX M2 SPI0 _MOSI N2 GPIO1_B2 42 19 20 GHD
SPIO_NISO N2 GPIO1_E1 41 21 22 10 GPIO1_EO
UART4 TX M2 SPI0 CLK N2 GPIOL B3 43 23 24 44 GPIOL B4 SPIO CS0 M2 UART7 RX N2
GHD 25 26 45 GPIO1_B5 SPIO_CS1 M2 UARTT_TX N2
SPI4 CLK M2 PWHO_N2 (£d8h0000) 12C4 SDA M3 GPIO1_A2 34 27 28 35 CPIO1_A3 12C4_SCL M3 PYN1_ M2 (£d8b0010) SPI4 CSO_M2
GPIO1_&4 36 29 30 GHD
GPIO1_A6 38 31 32 62 GPIO1 D6 | PWN14 N2 (febf0020) 12C8_SCL_N2
I2C8 SDA M2 PYN15_IR M3 (febf0030)| GPI01 DT 63 33 34 GHD
12C5_SDA_NZ GPIO4_AT 135 35 36 131 GPIO4_A3 UARTO_TX M2
UART3 RX M2 12C5 SCL N2 GPIO4 A6 134 37 38 132 CPIO4 A4 UARTO RX M2
GHD 39 40 133 GPIO4_AS UART3_TX N2

2) The corresponding pins of SPI0 and SPI4 in 40pin are as shown in the table below

SPI0_M2 correspond 40pin SPI4_M2 correspond 40pin

MOSI Pin 19 Pin 16

MISO Pin 21 Pin 18

CLK Pin 23 Pin 27

CSo Pin 24 Pin 28

CS1 Pin 26 None

Dtbo spi0-m2-csQ-spidev spi4-m2-csQ-spidev
Configuration | spi0-m2-csl-spidev

spi0-m2-csQ-cs1-spidev

3) In Linux systems, the SPI in 40 pin is turned off by default and needs to be turned on

manually to use it. Detailed steps are as follows:
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a. First run orangepi-config. Ordinary users remember to add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then Select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 402 and 2400 lMHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings|

et = = . access point
Personal Timezone, language, hostname

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

e < Exit >

c. Then Select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governar
Ay 3 nn nco a

A o m_in thao naotunorlk

Toggle hardware configuration: UART, I2C, etc.
; Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< K> < Back >

d. Then use the keyboard” s arrow keys to locate the position shown in the picture
below, and then use the space to select the SPI configuration you want to open

spi@-m2-cs@-csl-spidev
spi@-m2-cs@-spidev
spi@-m2-csl-spidev
spid-mO-csl-spidev
spid-ml-cs@-csl-spidev
spid-ml-cs@-spidev
spid-ml-csl-spidev
spid-m2-csO-spidev

L T N N W W W W
[ e e e B e e e )

e. Then Select <Save> to save
[ ] wifi-ap6275p
THPETEE

< & < Back >

100%

f.  Then select <Back>
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L J (TR R . (T
[ ] wifi-ap6275p

[ JQvifi-pcie

< Save >

Eeboot to enable new features?

<Cancel=>

4) After restarting, enter the system and check whether the device node of spidevx.x
exists in the Linux system. If it exists, it means that the SPI has been set up and can be
used directly

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0

The above is the result displayed after opening spi0-m2-csO-csl-spidev and
spi4-m2-csQ-spidev

5) Without shorting the mosi and miso pins of SPIO or SPI4, the output result of running

spidev_test is as follows. You can see that the data of TX and RX are inconsistent

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.0

Or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FO 0D |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | .o,
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6) Then short-circuit the mosi and miso pins of SPI0 or SPI4 and then run spidev_test.

The output is as follows. You can see that the data sent and received are the same.

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.0

Or

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

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

FF FF FF FF FF FO 0D
3.18.4. 40pin I2C test

1) As can be seen from the table below, the i2¢ available for Orange Pi 5 Pro is i2cl,

12c4, 12¢5 and i2¢8, a total of four groups of i2¢ buses

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of the 4 sets of 12C buses in 40pin are as shown in the table
below. 12C5 M2 and 12C5 M3 can only use one of them at the same time, not at the
same time. They are the same 12CS5, just connected to different pins. Please do not think
that they are two different sets of [2C5 buses

12C bus SDA correspond SCL correspond DtboCorresponding
40pin 40pin configuration

12C1_M4 Pin 3 Pin 5 i2c1-m4

12C4_M3 Pin 27 Pin 28 i2c4-m3

12C5_M2 Pin 35 Pin 37 i2¢5-m2

12C5_M3 Pin 7 Pin 15 i2¢5-m3

12C8_M2 Pin 33 Pin 32 i2¢8-m2
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3) In Linux systems, the 12C bus in 40 pin is closed by default and needs to be manually
opened before it can be used. Detailed steps are as follows:
a. First run orangepi-config. Ordinary users remember to add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config
b. Then Select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 VMHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

= tWOT ” = ,access point
Personal Timezone, language, hostname
Software System and 3rd party software install

Help Documentation, support, sources

< WK > < Exit >

c. Then Selct Hardware

System settings B

Bootenv Edit boot environment
CPU Set CPU speed and governor
ahi Ann nCo am_in ho _nae

Toggle hardware configuration: UART, I2C, etc.

SSH ReconTigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

O < Back >

d. Then use the keyboard's arrow keys to locate the position shown in the picture

below, and then use the space to select the 12C configuration you want to open

.-I.n el el s .-I.n peds el s .-I.n Pl

] e et e et W g H e e B
e e e e e e e e e

e. Then Select <Save> to save
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[ 1 wifi-ap6275p
{ [ ififi-peic

< 5 < Back >

1 E:' D |;Il':l

f.  Then Select <Back>

[ JWwifi-pcie

L ‘ L L LLL
[ [ ] wifi-ap6275p

< Save > =B

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

Applying changes 7

Reboot to enable new features?

<MNeboot> <Cancel>

4) After starting the Linux system, first confirm that there are device nodes that need to
use [12C under /dev
orangepi@orangepi:~$ Is /dev/i2c-*

5) Then connect an i2¢ device to the i2¢ pin of the 40pin connector

6) Then use the i2cdetect -y command. If the address of the connected i2¢c device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 1 #12c1 command
orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 commandc
orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5 command

orangepi@orangepi:~$ sudo i2cdetect -y 8 #12¢8 command
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root@orangepiSpro:~# i2cdetect -y 1
B 1 2 3 5 6 7 8 9

00:

1a:

20:

30:

408 :
50:
60:
T0: —- mm s == -
root@orangepiSpro:~#

3.18.5. 40pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi 5 Pro are uart0,

uart3, uart4, uart6 and uart7, a total of five groups of uart buses

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of the five sets of UART buses in 40pin are as shown in the
table below. UART4 MO and UART4 M2 can only use one of them at the same time, not
at the same time. They are the same UART4, just connected to different pins. Please do
not think that they are two different sets of UART4 buses

UART Bus RXcorrespond40pin | TX correspond40pin | dtbo Corresponding

configuration

UARTO0_M2 Pin 38 Pin 36 uart0-m?2

UART3_M2 Pin 37 Pin 40 uart3-m?2

UART4_M0 Pin 3 Pin 5 uart4-m0

UART4_M2 Pin 19 Pin 23 uart4-m2

UART6_M1 Pin 18 Pin 16 uart6-m1

UART7_M2 Pin 24 Pin 26 uart7-m2

3) In Linux systems, the UART in 40 pin is turned off by default and needs to be turned
on manually before it can be used. Detailed steps are as follows:

a. First run orangepi-config. Ordinary users remember to add sudo permissions

291




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

orangepi@orangepi:~$ sudo orangepi-config
b. Then Select System

orangepi-config B
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 402 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings)

atW = : ; access point
Personal Timezone, language, hostname

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

EoE < Exit >

c. Then Select Hardware

System settings g

Bootenv Edit boot environment
CPU Set CPU speed and governor

aLlneca am_din _thao naotvorle

Toggle hardware configuration: UART, I2C, etc.
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

T < Back >

d. Then use the keyboard” s arrow keys to locate the position shown in the picture
below, and then use the space to select the UART configuration you want to
open

vartd-m2
uarti-ml
uartz-mo
uart3-mo
varti-mi
varti-m2
uart4-mo
uartd-mz2
uarté-ml
uartv-m2

| U O i M o B o W i B i N o B e M |
W P o O Y i o

e. Then Select <Save> to save
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{ [ 1 wifi-ap6275p

< & < Back >

1 l::' D GIl':l

f.  Then Select <Back>

L J LR T (L1
wifi-ap6275p

[
[

< Save =

Reboot to enable new features?

<Meboot> <Cancel>

4) After entering the Linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*

5) Then start testing the uart interface. First use Dupont wire to short-circuit the rx and tx

of the uart interface to be tested

6) Use the gpio serial command to test the loopback function of the serial port as shown
below. If you can see the following print, it means the serial port communication is
normal (ttySX needs to be replaced with the node name corresponding to the uart, please

do not copy it)

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

[sudo] password for orangepi: #Enter password here

Out: 0 > 0
Out: 1. >
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Out:
Out:
Out:
Out:

2: >

3: > 3

4. >

5: >  5°C

3. 18. 6.

How to test PWM using /sys/class/pwm

1) As can be seen from the table below, the available pwms for Orange Pi 5 Pro include
pwmO, pwml, pwm3, pwml3, pwm14 and pwml35, a total of six pwms
A S A R AN GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4 RX WO I12C1_SDA M4 GPTO1 D3 59 3 4 k'
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
UART1 RX M1 I12C5 SDA W3 PWN13 N2 (febf0010) GPIO1 B7 47 bt 8 13 GPIOO_BSH UART2 TX MO
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
PWN15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIO1_AO UARTH RX W1 SPI4 NISO M2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0 MISO N2 GPIO1 Bl 41 21 232 40 GPIO1 EBO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPTO1 A6 38 31 32 62 GPIO1 D6 PYNi4 M2 (febf0020) 12C8 SCI. M2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
I12C5 SDA M2 GPIO4 A7 135 35 36 131 CPIO4 A3 UARTO_TX M2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of PWM in 40pin are as
PWM14 M1 and PWM14 M2, PWM15 M1 and PWM15

shown in the table below.

_M3 can only use one of them

at the same time, not at the same time. They are all the same PWM, just connected to
different pins. Please do not think that they are two different PWM buses

PWM Bus

correspond 40pin

DtboCorresponding

configuration
PWMO0_M2 Pin 27 pwmO0-m?2
PWM1_M2 Pin 28 pwml-m2
PWM3 M3 Pin 12 pwm3-m3

PWM13_M2

Pin 7

pwm1l3-m2

PWM14_M1

Pin 11

pwml4-ml

PWM14_M2

Pin 32

pwml4-m2

PWM15_ M1

Pin 13

pwml5-m1

PWMI15_M3

Pin 33

pwml5-m3

3) In Linux systems, the PWM in 40 pin is turned off by default and needs to be turned

on manually to use it. Detailed steps are as follows:

a.

First run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

b.

Then Select System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 402 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

7 = A . access point
Personal Timezone, language, hostname

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

< DK < Exit >

c. Then Select Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

Annaoun am y ha natuwnrl

oggle hardware configuration:

Desktop  Disable desktop or change login type

<K > < Back >

UART, I2C, etc.
S5H ReconTigure SS5H daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

d. Then use the keyboard” s arrow keys to locate the position shown in the picture

below, and then use the space to select the configuration of the PWM you want

to open

pwma -mo
pwmd-ml
pwme -m2
pwmi0-me
pwmlil-mO
pwmlZ-m0
pwml3-mo
pwml3-m2
pwmld-m0
pwmld4-ml
pwmlid-m2
pwmi5-mi
pwml5-m2
pwmi5-m3
pwmi-m@
pwml-ml
pwml-m2
pwm3-mo
pwm3-m2
pwm3-m3

et — el = e = e e = = e = )
SR VB SN R [§ N N WA SN 8 U Y B WA W RO Y B T Ny O B ey |

e. Then Select <Save> to save
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1.0 £ -
wWlTl-apo

[ 1w 6275p
[ 1fvifi-pcie

s < Back >

)]
R )

:i.. l: u !-lll.:l

f.  Then Select <Back>

e —
17 4 == TE A
[ ] wifi-ap6275p

[ Jfvifi-pcie

< Save > < [2

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

Reboot to enable new features?

oncets

4) When a pwm is opened, there will be an additional pwmchipX (X is a specific number)
in /sys/class/pwm/. For example, after opening pwml3, the pwmchipX under

/sys/class/pwm/ will be Two became three

orangepi@orangepi:~$ Is /sys/class/pwm/

pwmchip0 pwmchipl pwmchip2

5) Which pwmchip above corresponds to pwm13? Let” s first check the output of the s

/sys/class/pwm/ -1 command, as shown below:

orangepi@orangepiSpro:~5 1ls fsys/class/pwm/ -1
total ©
Lrwxrwxrwx 1 root root Dec 22 18:12 pwmchip® -=

Lrwxrwxrwx 1 root root @ Dec 22 18:12 pwmchipl -
Lrwxrwxrwx 1 root root Dec 22 18:12 pwmchip2 -
orangepi@orangepi5Spro:~$

6) From the following table, we can see that the base address of the pwm13 register is
febf0010. Looking at the output of the Is /sys/class/pwm/ -1 command, we can see that
pwmchip2 is linked to febf0010.pwm, so the corresponding pwmchip of pwml3 is
pwmchip2
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B Hh e B T e B HTh e B A e GPIO GPIOFS|SIMFS
3. 37 1
UART4_RX_MO 12C1_SDa_M4 GPIO1_D3 59 3
UART4_TX_MO 12C1_SCL 14 GPIO1_D2 58 5
UART1_RX N1 12C5_SDA_MN3 !Pmus m2 (febf0010) | GPIO1_RB7 47 7
GHD 9
I2C7_SCL_MN3 PWN14_M1 (febf0020) CAN1 RX M1 GPI04_R2 138 11
I12C7_SDA_MN3 PWM15_IR_M1 (febf0030) CAN1_TX_M1 GPI04_RB3 139 13
UART1_TX N1 12C5_SCL_N3 GPIO1_RG 46 15
3.37 17
UART4_RX M2 SPI0_MOSI_N2 GPIO1_R2 42 19
SPI0_NISO_N2 GFIO1_B1 41 21
UART4_TX M2 SPI0_CLK_M2 GPIO1_B3 43 23
GHD 25
UART6_RTSN_M1| SPI4_CLK_N2 PWMO_M2 (fd8h0000) 12C4_SDA_N3 GPIO1_42 34 27
GPIO1_Ad 36 29
GPIO1_AG 38 31
UART1_CTSH_HM1 12C8_SDA_N2 P¥N15_IR_M3 (febf0030)| GPIO1_DT 63 33
SPIZ_CS0_N1 12C5_SDa_M2 GPIO4_AY 135 35
SPI2_CLE_N1 UART3_RX_M2 12C5_SCL_M2 GPIO4_AG 134 37
GHD 39

7) Then use the following command to make pwm13 output a S0Hz square wave (please

switch to the root user first, and then execute the following command)

root@orangepi:~# echo 0 > /sys/class/pwm/pwmchip2/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle

root(@orangepi:~# echo 1 > /sys/class/pwm/pwmchip2/pwm(/enable

1.000ms
3.36v
50.00Hz

[ _IIIEIEI—
e ————" e A R I

8) The test method of pwm13 demonstrated above is similar to other pwm test methods.
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3.18.7.

3.18.7. 1.

CAN test method

How to open CAN

1) As can be seen from the table below, the CAN bus available for Orange Pi 5 Pro is

CANI1

T AT BRI GPIO cP10E S| SIHES | SIMES [cPIoES] GPIO BT & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) In the Linux system, the CAN in 40 pin is closed by default and needs to be manually

opened before it can be used. Detailed steps are as follows:

a.

First run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

b. Then Select System

C.

Configure Ub
SoC runs between 408

Support: http://www.or

o]

and 2¢

System and security settings

= = ,access point
Timezone, language, hostname
System and 3rd party software install

Documentation, support, sources

<K ] <

Exit >

Then Select Hardware

Edit boot environment
Set CPU speed and governor

Announce sustom in the neotworlk

oggle hardware configuration: UART, I2C,
econtigure SSH daemon
Run apt update & apt upgrade
Install ZSH with plugins and tmux
Disable desktop or change login type

SoE

< Back >

d. Then use the keyboard” s arrow keys to locate the position shown in the picture
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below, and then use the space to select the configuration of CAN1

[ ] cang-m@
cani-mQ
[ ] can2-m1

e. Then select <Save> to save
[ 1 wifi-apb275p
{ T

< < Back >

1 C:' OEII'J

f.  Then select <Back>

————
wifi-apb275p

[
[ 1fvifi-pcie

< Save > < |2

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

tng changes

Reboot to enable new features?

<HNeboot> zCancel>

3) After entering the Linux system, use the sudo ifconfig -a command. If you can see the

CAN device, it means that CAN has been opened correctly.

orangepi@orangepi:~$ sudo ifconfig -a
can0: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 91
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canl: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 92

4) The corresponding pin of CAN1 is

CAN1
TX Pin Correspond Pin 13
RX Pin Correspond Pin 11

3.18.7.2. Use CANalyst-ll analyzer to test sending and

receiving messages

1) The CANalyst-II analyzer used in the test is shown in the figure below

2) CANalyst-II analyzer data download link

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

3) First, install the USBCANToolSetup software
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=@ » CANZr{ZE20200101_J0E » English materials » USB_CAN TOOL

o

iz =i fErEHER B o
. §i USBCANToolSetup 2019/4/23 11:42 RIEEE 3,049 KB

4) The shortcut after installation of USBCANToolSetup is

5) You also need to install the USB driver

EEH » images > CANGITREE20200101_0E » BEEER

=R EMEE il Fols

|&] A T A YA i 2020/1,/1 1201 Foxit PDF Reade... 602 KB

iy USBIK: etup(V1.40) 2020/1/1 18:42 14,935 KB
i -

11,023 KB

6) The USB interface of the CANalyst-II analyzer needs to be connected to the USB

interface of the computer

7) To test the CAN function, you also need to prepare a CAN transceiver as shown in the
figure below. The main function of the CAN transceiver is to convert the TTL signal of
the CAN controller into the differential signal of the CAN bus
a. The 3.3V pin of the CAN transceiver needs to be connected to the 3.3V pin in
the 40pin development board
b. The GND pin of the CAN transceiver needs to be connected to the GND pin in
the 40pin development board
c. The GND pin of the CAN transceiver needs to be connected to the GND pin in
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the 40pin development board

d. The CAN RX pin of the CAN transceiver needs to be connected to the RX pin of
the CAN bus in the 40pin development board

e. The CANH pin of the CAN transceiver needs to be connected to the H interface
of the analyzer

f.  The CANL pin of the CAN transceiver needs to be connected to the L interface
of the analyzer

8) Then you can open the USB-CAN software

B USB-CAN Tool V9.02 - gl®ls - a *
BERSD) BERFEQ SEEES G20 RN EEH &SUL
CANZE
Bt PRERE [o] phem: ApEm v mim oot | ce@iEt o] ke [ roigse
#i{E: (00 00 D0 00 00 00 00 o0 | REEE EIEEHER: 10 ns 2@
CAlich A C’)ggfﬁmﬁ(ﬁ@%) frrzsba: o B | e
@xa " e MtTHoA B Osh
SR @il SR AiE2
MEER: | O TuZET: |0 Histse. [0 MZER: |0 MEET: |0 HluteiR: 0
EE FiheE B ERTIR CiNRIE  EHiAE IS MRl matEE, RE SR A

9) Then click Start Device
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Ea USB-CAN Tool V9,02 -

w0 X
BERSD) sEEEE B2 BRV BHH &S0
AN |
Mgk - ﬁ»g Fah=E HHTD: (00 00 00 01 CAN@IE: |1 ~ SRR SN | 1 [amjge
#p: o0 | FEREE® e £ 10 | ee ClsEes
Cach AT ; A =
BN mmmsmo) sk Bt 0 migE | s
Ur  USBCANIRETE®D o1 oz wE AT Ry &z Csmhdrets
SitEdg: Jist SitENiE: @ide
izER: |0 T 0 pme 0 hZR: 0 T 0 e o0
F= FantiE A ERFIR CANRIE A 0= A g, FE R ~
10) Then click OK
£5: iRigz
5 bl $77FUSBIRE X |
B s i (eaRB0BHE: e, ERRES: eo [0 |
i A
11) Set the baud rate to 1000k bps
B o smmmil - eloRi X
£
A ggzae o HECRES BiEL v
| MiTHesRE
0 CANEH [0
o it | 1000k bps [~] BTROAL: oo |14 GEED) iET
SR 0x80000000 T HETERR
it FERES: | OxFFFFFFEF EEEmalE
TAEif= | FETE ~
IH5E :Lb

12) After successful opening, the USB-CAN software will display the serial number and

other information
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f] use-cAN Tool VQ.DZ‘- CANalyst-1l - SN:FFFIS: 01701020887, E4MEES: v3.24 - SlTdis | = | X
BEHSD) BEEEQ SEES B2 E‘u%(ﬂ‘ EHIH B0
CANZEE
Mg AR | dizkRd #d@fe v | MAID: 0o oofoo o1 CABIE: |1 ¥ Rk g | 1 Lol
#h4E: (00 00 00 00 00 00 00 00 || ‘EiEEEE EEER: (10 ms 8@
EhAinG SRt R R o pisE | [ mE
o T = FASTR AR & | Oz
FitEig: BB St Aige
PUEER: |0 PUEET: |0 flasga . 0 PUEER: | 0 T |0 filtaiz: 0
EFE FEREE RIiEfRR  CANBE  EHiE IS migel  foteel £E 28 ~

13) Development board receives CAN message test
a. First set the baud rate of the CAN bus to 1000kbps in the Linux system of the
development board

orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000

orangepi@orangepi:~$ sudo ip link set can0 up
b. Then run the candump can0 command to prepare to receive messages

orangepi@orangepi:~$ sudo candump can(
c. Then send a message to the development board in the USB-CAN software

] USB-CAN Tool v9.02 - CANalyst-Il - SNEFFIS: 01701020887, EiHEES: V3.24 - Slodls = O X
BEESD) BEEEQ SMEES fE0 BExlV BEH S50

CANZE

Pitet: AR | dizeRd: #ddEtn ~ | dAID: 00 00 00 01 CAMBIE: |1 & RIEEME: 1 [ nigg

I #IE: 01 02 03 04 05 06 O7 08 || ‘SiEs SEREER: | 10 ns  [1#nigisse

Pl BIERINEE (HRTS) R o pirE [ EwE
O i : = '

@xn " b Mo B Do

ik aiR: BBl iR il

ez o nizr: 0 pagtaie: [0 pazzE: 0 w0 fastaiz: [0

d. If the development board can receive messages sent by the analyzer, it means

that the CAN bus can be used normally

orangepi@orangepiSpro:~$ sudo candump can(
can0 001 [8] 01020304 05060708
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14) Development board sends CAN message test

a. First set the CAN baud rate to 1000kbps in the Linux system
orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000
orangepi@orangepi:~$ sudo ip link set can0 up
b. Execute the cansend command in the development board to send a message

orangepi@orangepi:~$ sudo cansend can( 123#1122334455667788
If the USB-CAN software can receive the message from the development board,

C.
the communication is successful
o] USE-CAN Tool V.02 - CANalyst-1l - SN:ERFIS: 01701020887, EffMEAS: V3.24 - glofls — O X
BERSD) BEEEQ) SmERE £20 SRV BEH S50
CANZE=E
Mg PRl |~ hhzeBd: #iE0G | fWID: |00 00 00 01 CAMEIE: 1 w W 1 gtz

#14E: |00 00 00 0O 00 00 00 00 ks CEEEME (10 ms  L]#rgEge

i S i L ittt o pisn [ EExp
A i
oxim " o FATCAiiil: &z | Ol
HitEE: AiEt SR B2
MER: 0 MET: 0 fraaeee. 0 R 0 BHZET: |0 HIsHE: 0
Es Finaia A iEHTIR CANRIE  fEfiAm IS mieE  fitgs RE 2R "
@) 00000 19:77:04.048  OxE3BCZF cht il 0x0123 #riehn  HRfEbd  0x05 x| 11 22 33 44 55 66 77 88

Receive the information sent by the development board

3.19. wiringOP Hardware PWM Usage Method

Before using wiringOP to operate PWM, please ensure that wiringOP is
installed on the Linux system. If the gpio readall command can be used normally, it
means wiringOP has been installed. If prompted that the command cannot be found,

please refer to the instructions in the section on installing wiringOP to install
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H wiringOP first. H

3.19.1. Method of setting PWM using the gpio command of wiringOP
3.19.1.1.  Set the corresponding pin to PWM mode

1) As can be seen from the following table, there are six pwm channels available on the
development board: pwm0O, pwml, pwm3, pwml3, pwml4 and pwml5. PWMI14 M1
and PWM14 M2, PWMI15 M1 and PWMI15 M3 can only use one of them at the same
time, can not be used at the same time, they are the same PWM, but connected to

different pins, please do not think that they are two different PWM buses.

HEREE EREE BRI GPIO [cPToF S SIMES [SIHFES [CPI0fES] GPIO B ERAEE YT
3.3V 1 2! 57
UART4_RX_HO 12C1_SDA_N4 GPIO1_D3 59 3 4 57
UART4 TX MO 12C1_SCL_M4 GPIO1 D2 58 8 [} GHD
UART1_RX N1 12C5_SDA_H3 PWN13 N2 (fehf0010) GPIO1_E7 47 T 8 13 GPI00_E5 UARTZ_TX_NO
GHD 9 10 3L CPIOO _E6 UART2 RX MO
PYH14 W1 (febf0020) CAN1_RX W1 GPIO4 B2 138 11 12 39 GPIO1 AT [PWN3 IR N3 (£d8bo0o: 0)
PWH15 IR N1 (febf0030) CAN1_TX M1 GPIO4 B3 139 13 14 GHD
TART1 TX M1 12C5 SCL._W3 GPTO1_B6 46 15 16 33 GPIO1 A1 UARTA_TX N1 SPT4 _NOST M2
3.3V 17 18 32 GPIO1_AO UART6_RX_H1 SPI4_WNISO_N2
UART4 RX M2 SP10_MOST M2 GPIO1 B2 a2 19 20 GHD.
SPI0_MISO N2 GPIO1_E1 41 21 22 40 GPI01_E0
UART4 TX M2 SPIO CLE M2 GPIO1 B3 43 23 24 44 GPIO1 B4 SPI0 CSO_M2 UART7 RX M2
GHD 25 26 45 GPIO1_B5 SPI0_CS1_H2 UART?_TX N2
SPI4 CLK N2 PWIO_M2 (£fd8h0000) 12C4 SDA M3 GPIO1 A2 34 27 28 35 GPIO1 A3 I2C4 SCL_H3 PWN1 M2 (£d8h0010) SPI4 CSO_M2
GPTO1 A4 36 29 30 GHD.
GPIO1_A6 38 31 32 62 GFPIO1 D6 | PWN14 N2 (febf0020) 12C8_SCL_N2
12C8_SDA N2 PWH15 IR M3 (fcbhf0030)| GPIO1 DY 63 33 34 GHD
12C5_SDA N2 GPIO4_AT 135 35 36 131 GPIO4_A3 UARTO_TX_NZ
UART3 RX M2 I12C5 SCL M2 GPIO4 A6 134 37 38 132 CPIO4 A4 UARTO RX M2
GHD 39 40 133 GPI04 A5 UART3_TX_ N2

2) The wPi serial number corresponding to the PWM pin is as follows:
PWM Pin wPi Serial | Pin Serial | GPIO Serial
number number number
PWMO0 M2 17 27 34
PWMI1_M2 18 28 35
PWM3 M3 6 12 39
PWM13 M2 2 7 47
PWM14 M1 5 11 138
PWM14 M2 21 32 62
PWMI15 M1 7 13 139
PWMI15_M3 2472 33 63

3) The command to set the pin to PWM mode is as follows, take PWMO M2 as an
example, where the third parameter needs to enter the wPi number corresponding to the
PWMO M2 pin.

orangepi@orangepi:~$ gpio mode 17 pwm
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4) After the pin is set to PWM mode, a square wave with a frequency of 200Hz, a period
of 5ms, and a duty cycle of 50% will be output by default. At this time, we use an
oscilloscope to measure the corresponding PWM pin, and the following waveform can be

seen.

T e ——

3.19.1.2. Methods for Adjusting PWM Frequency

The calculation formula for PWM frequency is as follows:

PWM frequency = clock frequency / (division factor * The value of the

periodic register)

IN:

1. The default value for clock frequency is 24000000Hz .

2. The range of values for the frequency division coefficient is even numbers
between 2 ~ 512, with a default value of 120. If the set frequency division coefficient
is odd, the actual frequency division coefficient is the set value minus one.

3. The default value of the cycle register is 1000,

4. The default value for PWM frequency is 24000000 / (120 * 1000) = 200Hz,
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3.19.1.2.1. Method of adjusting PWM frequency by setting the

frequency division factor

1) We can use the following command to set the frequency division factor of PWMO0 M2
pin to 4.

orangepi@orangepi:~$ gpio pwmc 17 4

2) According to the above formula, the calculated value of PWM frequency is 6000Hz,
and it can be observed that the measured value of PWM frequency is 6010Hz through the

oscilloscope, and the error can be ignored.

~BTrad _ _M Pos: 0.000s

3.36V @ = -80.0mV
1.69v @ L=t 50.0% -
6.010kHz D 166.4us

e i m—— .
[M100us J(CH2/171V__ 6.00015kHz

20235105 25H 13:56

& 100V

3. 19. 1. 2. 2. Method of setting PWM frequency directly

1) We can use the gpio pwmTone command to set the frequency of the PWM pin, for
example, the following command can be used to set the PWM frequency of the
PWMO M2 pin to 500Hz.

orangepi@orangepi:~$ gpio pwmTone 17 500

When setting the PWM frequency, it is necessary to ensure that:

308



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

Set frequency value < 24000000 / (division factor * 2).

For example, the default division factor is 120, and without modifying the
division factor, the set frequency value should be less than 100000Hz.

If the setting value is too large, the following error message will appear:

gpio: The PWM frequency you set is too high to be possible

2) Then, through an oscilloscope, it can be observed that the PWM frequency has
changed to 500Hz.

@ ozl ,
oG ER L =i
(M100ms  J[CH2/1.71V__ 500012Hz |

3.19.1.3. Methods for Adjusting PWM Duty Cycle

1) The calculation formula for PWM duty cycle is as follows. We can adjust the PWM
duty cycle by setting the values of the duty cycle register and the period register.

PWM Duty cycle = The value of the duty cycle register / The value of the periodic

register

IN:
The default value of the duty cycle register is 500.
The default value of the cycle register is 1000.

309




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

It should be noted that the value of the duty cycle register needs to be smaller
than the value of the cycle register, as the duty cycle cannot be greater than 1.

When the value of the duty cycle register is set to be greater than the value of
the cycle register, the following error message will be prompted:

gpio: CCR should be less than or equal to ARR (XXX)

When the value of the cycle register is set to be less than the value of the duty
cycle register, the following error message will be prompted:

gpio: ARR should be greater than or equal to CRR (XXX)

2) We can use the following command to set the value of the period register for the
PWMO M2 pin to 2000.
orangepi@orangepi:~$ gpio pwmr 17 2000

3) After running the above command, it can be observed through the oscilloscope that
the PWM duty cycle has changed from the default 50% (500/1000) to 25% (500/2000).

|

4) We can use the following command to set the duty cycle register value of the
PWMO M2 pin to 1000.
orangepi@orangepi:~$ gpio pwm 17 1000

5) After running the above command, it can be observed through the oscilloscope that
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the PWM duty cycle changes from 25% (500/2000) to 50% (1000/2000).
_M Pos: 0.000s

.IE.E

CH27171V__100002Hz J
2023F10525H 13:54

3.19.2. Usage of PWM Test Program
1) In the example directory of wiringOP, there is a program called pwm.c that
demonstrates the use of PWM related API in wiringOP to operate PWM.

orangepi@orangepi:~$ cd /usr/sre/wiringOP/examples/
orangepi(@orangepi:/ust/src/wiringOP/examples$ Is pwm.c

pwm.c

2) The command to compile pwm.c into an executable program is as follows:

orangepi@orangepi:/ust/src/wiringOP/examples$ gee -0 pwm pwm.c -lwiringPi

3) Then you can execute the PWM test program. When executing the PWM test program,
you need to specify the PWM pin. For example, you can use the following command to
test the PWMO M2 pin:

orangepi@orangepi:/ust/src/wiringOP/examples$ sudo ./pwm 17

4) After the pwm program is executed, the following contents will be tested sequentially:
a. Adjust the PWM duty cycle by setting the value of the cycle register.
b. Adjust the PWM duty cycle by setting the value of the duty cycle register.
c. Adjust the PWM frequency by setting the division factor.
d. Directly set the PWM frequency.
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5) After completing each test, the output of pwm waveform will be stopped for 5 seconds.

After completing all test contents, a new round of testing will be restarted.

6) The detailed execution process of the PWM test program is as follows:

a.

By setting the value of the cycle register to adjust the PWM duty cycle: Through
an oscilloscope, it can be observed that the PWM waveform changes every 0.5
seconds. After 8 changes, the PWM duty cycle changes from 50% to 25% and
remains for 5 seconds. Then, the PWM waveform changes every 0.5 seconds.
After 8 changes, the PWM duty cycle changes from 25% to 50% and remains for
5 seconds.

By setting the value of the duty cycle register to adjust the PWM duty cycle: The
oscilloscope can observe that the PWM waveform changes every 0.5 seconds.
After 8 changes, the PWM duty cycle changes from 50% to 100% and remains
for 5 seconds. Then, the PWM waveform changes every 0.5 seconds. After 8
changes, the PWM duty cycle changes from 100% to 50% and remains for 5
seconds.

By setting the frequency division coefficient to adjust the PWM frequency:
Through an oscilloscope, it can be observed that the PWM waveform changes
every 0.5 seconds. After 9 changes, the PWM frequency will change from
2000Hz to 200Hz and remain for 5 seconds. Then, the PWM waveform changes
every 0.5 seconds. After 9 changes, the PWM frequency will change again to
2000Hz and remain for 5 seconds.

Directly setting the PWM frequency: Through the oscilloscope, it can be
observed that the PWM frequency first changes to 2000Hz, and then increases
by 2000Hz every two seconds. After 9 changes, the PWM frequency changes to

20000Hz and remains for 5 seconds.

3. 20. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to

operate the hardware resources of the development board, such as GP10, 12C, SPI

and UART, in the Python program.

In addition, please note that all the following commands are operated under the
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H root user.

3.20.1. How to install wiringOP-Python
1) First install the dependency package

root(@orangepi:~# sudo apt-get update

root(@orangepi:~# sudo apt-get -y install git swig python3-dev python3-setuptools

2) Then use the following command to download the source code of wiringOP-Python

Note that the following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

If there is a problem downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image. The storage

location is: /usr/sre/wiringOP-Python.

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next

root@orangepi:~# c¢d wiringOP-Python

root@orangepi:~/wiringOP-Python# git submodule update --init --remote

3) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

root@orangepi:~# cd wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i

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

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

interface

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

Help on module wiringpi:

NAME

wiringpi

DESCRIPTION
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# This file was automatically generated by SWIG (http://www.swig.org).

# Version 4.0.2

#

# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

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

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

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, and press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION

# This file was automatically generated by SWIG (http://www.swig.org).

# Version 4.0.2

#

# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

CLASSES
builtins.object
GPIO
12C
Serial

nes

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

>>>

3.20.2. 40pin GPIO Port Test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only use the gpio command in
wiringOP to check the correspondence between the board wPi number and the
physical pin.

orangepi@orangepi5Spro:~$ gpio readall
--+ PI5 PRO
| V | Physical
i
| 2
4
[
8 : TXD.2
10 7 RXD.2
12 2 GPIO1 A7
14 GND
16 i TXD.6
18 : RXD.6
20 GND

CAN1_RX
CAN1_TX
GPIO1 B6

3.3V
SPIO_TXD

0 =~ un

SPIO CLK
GND
SDA. 4
GPIO1 A4
GPIO1_AG
PWM15
GPIO4 A7
GPIO4 A6

24 i SPIG_Cs50
26 i SPIO_C51
28 SCL.4
30 GND
32 ] \ PWM14
34 GND
36 \ TXD.0
38 \ RXD.@
| 39 40 | € \ GPIO4 A5
e =
| V | Physical |
==k RIS PRE =i

I
I
I
I
I
I
|
I
SPI8_RXD | 2: 22 GPIO1_BO
I
I
I
I
I
I
I
I

orangepi@orangepiSpro:~$

1) The following pin 7 —— corresponding to GPIO is GPIO1 _C6 —— corresponding
to wPi serial number is 2 —— as an example to demonstrate how to set the high and
low level of GPIO port
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orangepi@orangepiSpro:~$ gpio readall
PI5 PRO +---
| Physical

| GPIO GPIO |

—————— +

W o D=l W

CAN1_RX
CAN1_TX

GPIO1 A7
GND

+
|
I
I
|
I
|
I

5
I
+
I
I
I
I
I
I
I

o e i - | Wit

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

the second parameter is the GPIO mode

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

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

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

low level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

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

high level is set successfully.

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

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

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

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

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

the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP10.OUTPUT)

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

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

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP1O.HIGH)

4) The method of wiringOP-Python to set GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
set the voltage of all GPIO ports in the 26 pins of the development board to change

continuously.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py
3. 20. 3. 40pin SPI test

1) As can be seen from the following figure, the available spi of Orange Pi 5 Pro are spi0

and spi4
BRI B GE EMEE GPIO CPIOfF S| SIHFS | SIHFS CPIOF S| GPIO HEREE BRI BRMEE
3.3V 1 Z 57
UART4_RX_NO 12C1_SDA_M4 GPIO1_D3 59 3 4 57
UART4 TX MO 12C1_SCL_M4 GPIO1_D2 68 5 ] GHD
UART1_RX M1 I12C5_SDA_MN3 PWN13 M2 (febf0010) GPIO1_BT 47 T 8 13 GPIO0_BS UART2 TX MO
GHD 9 10 14 CPIOO Be UART2 RX MO
PHN14 M1 (febf0020) CAN1_RX M1 GPI04_ B2 138 11 12 35 GPIO1_A7 |P¥YM3_IR M3 (fd8h0030)
P¥N15 IR M1 (febf0030) CAN1_TX M1 GPIO4 B3 139 13 14 GHD
UART1 TX M1 I12C5_SCL_N3 GPIO1_B6& 46 15 16 33 GPIO1 A1 UART6_TX M1 SPI4 MOST M2
3.3V 1¥ 18 32 GPIO1_AO UART6_RX_M1 SPI4_MISO_M2
UART4 RX M2 SPI0 _MOSI N2 GPIO1_B2 42 19 20 GHD
SPIO_MISO M2 GPI01_B1 41 Fa g 22 40 GPIO1_BO
UART4 TX M2 SPI0 CLK N2 GPIOL B3 43 23 24 44 GPIOL B4 SPIO CS0 M2 UART7 RX N2
GHD 25 26 45 GPIO1_BS SPIO_CS1 M2 UARTT _TX M2
SPI4 CLK M2 PWNO_N2 (£d8h0000) 12C4_SDA M3 GPIO1_A2 34 27 28 35 GPIO1_A3 12C4 SCL_M3 PYN1_M2 (£d8b0010) SPI4_CSO_M2
GPIO1_&4 36 29 30 GHD
GPIO1_A6 38 31 32 62 GPIO1_D6 P¥N14_NM2 (febf0020) 12C8_SCL_M2
I2C8 SDA M2 PYN15_IR M3 (febf0030)| GPI01 DT 63 33 34 GHD
12C5_SDA N2 GPIO4 AT 135 35 36 131 GPIO4 A3 UARTO_TX M2
UART3 RX M2 12C5 SCL N2 GPIO4 A6 134 37 38 132 CPIO4 A4 UARTO RX M2
GHD 39 40 133 GPIO4 AS UART3 TX M2

2) The corresponding pins of SPI0 and SPI4 in 40pin are shown in the table below.

SPI0_M2 corresponds to 40pin | SPI4_M2 corresponds to 40pin

MOSI Pin 19 Pin 16
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MISO Pin 21 Pin 18
CLK Pin 23 Pin 27
CSo Pin 24 Pin 28
CS1 Pin 26 i
Dtbo spi0-m2-csQ-spidev spi4-m2-csQ-spidev
configuration | spi0-m2-csl-spidev
spi0-m2-cs0-cs1-spidev

3) In the linux system, the SPI in 40 pin is turned off by default and needs to be opened

manually. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

Support: http://www.orangepi.org

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus

SoC runs between 408 and 2400 MHz using oncemand governor.

System and securit

NETWOT

<<

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

settings]
, access point

< Exit >

c. Then choose Hardware

System settin

]S

Bootenv Edit boot environment

Augis Annaounea e

CPU Set CPU speed and governor

in tha meatuisels

| Toggle hardware configuration: UART, I2C, etc.

25H ReconTligure S55H daemon

< DK >

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

< Back =

d. Then use the arrow keys on the keyboard to locate the position shown in the

following figure, and then use the space to select the SPI configuration that you

want to open
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spi@-m2-cs@-csl-spidev
spi@-m2-cs@-spidev
spi@-m2-csl-spidev
spid-mO-csl-spidev
spid-ml-cs@-csl-spidev
spid-ml-cs@-spidev
spid-ml-csl-spidev
spid-m2-csO-spidev

L T N N B W W W
[ e e e B e )

e. Then select <Save> to save
{ [ ] wifi-ap6275p

:

100%

< & < Back >

f.  Then select <Back>
L J Tl kB T o TEN i

] wifi-ap6275p

< Save > =B

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

Applying changes 5

Eeboot to enable new features?

<Mebooi= <Cancel>

4) After the restart, go to the system and check whether spidevx.x device nodes exist in

the linux system. If nodes exist, the SPI is set and can be used directly.

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0

The above is the result displayed after opening spi0-m2-csO-csl-spidev and
spi4-m2-csQ-spidev.
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5) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. --channel: Specifies the channel number of the SPI

b. --port: Specify the port number of the SPI

6) Do not short-circuit the mosi and miso pins of SPI4, the output result of running

spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

The x after the --channel and --port arguments needs to be replaced with the

channel number and the port number of the SPI specific.

root@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev0.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FFFFFOOD  |......@.......... |

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF |................. |

7) Then use the Dupont wire to short connect the two pins of SPI txd (pin 19 in the 40pin
interface) and rxd (pin 21 in the 40pin interface) and run spidev_test.py as follows. You
can see that the sent and received data are the same, indicating that the SPI loop test is

normal

The x after the --channel and --port arguments needs to be replaced with the

channel number and the port number of the SPI specific.

root@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev0.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FFFFFOOD  |......@.......... |
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RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FFFO OD  |......@.......... |

3.20.4. 40pin 12C W=,

1) As can be seen from the following table, there are four i2¢ buses available for Orange
Pi 5 Pro: i2¢l, i2¢4, i2¢5 and 12¢8

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The pins corresponding to the four groups of 12C buses in the 40pin are shown in the
following table. I2C5 M2 and 12C5 M3 can only use one group at the same time, can not
be used at the same time, they are the same 12C5, just received a different pin up, please
do not think that they are two different groups of 12C5 bus.

12C Bus SDA corresponds to | SCL corresponds to | Dtbo corresponding
40pin 40pin configuration

12C1_M4 Pin 3 Pin 5 i2c1-m4

12C4_M3 Pin 27 Pin 28 i2c4-m3

12C5_M2 Pin 35 Pin 37 i2¢5-m2

12C5_M3 Pin 7 Pin 15 i2¢5-m3

12C8_M2 Pin 33 Pin 32 i2¢8-m2

3) In Linux systems, the 12C bus in 40 pins is turned off by default and needs to be
manually turned on to use. The detailed steps are as follows:
a. First, run orangepi-config. Regular users should remember to add sudo

privileges

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System
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orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 408 and 2400 VMHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

=37 = = ,access point
Personal Timezone, language, hostname

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

< WK > < Exit >

c¢. Then choose Hardware

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

n_in _the natunrle

Toggle hardware configuration: UART, I2C, etc.

SSH ReconTigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

O < Back >

d. Then use the directional keys on the keyboard to locate the position shown in the

figure below, and use the space to select the I2C configuration you want to open

[ 1 i2ci-m2
[ ] i2c1i-m4
[ ] i2c2-mO
[ ] i2c2-m4
[ 1 i2c3-m0D
[ ] i2c4-m3
[ ] i2c5-m2
[ ] i2c5-m3
[ 1 i2c6-m4
[ ] i2c8-m2

a) Then select <Save> to save
[ ] wifi-ap6275p
itipcid

< 5 < Back >

100%

e. Then select <Back>
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T
I wifi-ap6275p

< Save > =B

f.  Then select <Reboot> to restart the system for the configuration to take effect

[ ey, (LN ' e -l
Appl ying cnanges g

Reboot to enable new features?

<MNeboot> <Cancel>

4) After starting the Linux system, first confirm the existence of i2c device nodes in /dev

orangepi@orangepi:~$ Is /dev/i2c-*

5) Then connect an i2c device to the i2¢ pin of the 40pin connector, here we take the

ds1307 RTC module as an example

S0

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

be detected, it means that i2¢ can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 1 #12c1 command
orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command
orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5 command
orangepi@orangepi:~$ sudo i2cdetect -y 8 #12¢8 command
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root@orangepiSpro:~# i2cdetect -y 1
B 1 2 3 5 6 7 8 9

00:

1a:

20:

30:

408 :
50:
60:
T0: —- mm s == -
root@orangepiSpro:~#

7) Then you can run the ds1307.py test program in the examples to read the RTC time

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2e-1"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~C

exit

3.20.5. 40pin UART test
1) As can be seen from the following table, there are five uart buses available for Orange
Pi 5 Pro: uart0, uart3, vart4, uart6 and uart?

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of the five UART buses in the 40 pin configuration are shown
in the table below

UART Bus RX corresponds to TX corresponds to | Dtbo corresponding
40pin 40pin configuration

UARTO0_M2 Pin 38 Pin 36 uart0-m?2

UART3_M2 Pin 37 Pin 40 uart3-m?2
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UART4_M0 Pin 3 Pin 5 uart4-mo0
UART4_M2 Pin 19 Pin 23 uart4-m2
UART6_M1 Pin 18 Pin 16 uart6-m1
UART7_M2 Pin 24 Pin 26 uart7-m2

3) In Linux systems, UART in 40 pins is turned off by default and needs to be manually
turned on to use. The detailed steps are as follows:
a. First, run orangepi-config. Regular users should remember to add sudo

privileges

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

orangepi-config
Configure Ubuntu jammy based OrangePi for the Orange Pi 5 Plus
SoC runs between 402 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

=TWOT = 5 , access point
Personal Timezone, language, hostname

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

<K} < Exit >

c¢. Then choose Hardware

System settings b

Bootenv Edit boot environment
CPU Set CPU speed and governor

" a am_in_tha natuinrl
Hardware

Toggle hardware configuration: UART, I2C, etc.

SSH Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

o E < Back >

d. Then use the directional keys on the keyboard to locate the position shown in the
figure below, and use the space to select the UART configuration you want to

turn on
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vartd-m2
uarti-ml
vart2z-mo
uart3-mo
varti-mi
varti-m2
uart4-mo
vartd-m2
arté6-ml
uartv-m2

| U O i M o B o W i B i N o B e M |
W P o O Y i o

e. Then choose <Save> to save
{ [ 1 wifi-ap6275p

:

100%

< & < Back >

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

f.  Then choose <Back>

L J e LW

] wifi-ap6275p
wifi-pcie

< Save =

Applying changes

Reboot to enable new features?

<Cancel>

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

corresponding to uart in /dev

orangepi@orangepi:~$ Is /dev/ttyS*

5) Then start testing the uart interface, first use the DuPont wire to short-circuit the rx

and tx of the uart interface to be tested
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6) Test the loopback function of the serial port using the serialTest.py program in the
examples as shown below. If you can see the print below, it indicates that the serial

communication is normal

/dev/ttySX needs to be replaced with the serial number of the specific uart device node.

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttySX"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:°C

exit

3. 21. Hardware watchdog test

The watchdog_test program is pre-installed in the Linux system released by Orange Pi

and can be tested directly

The method to run the watchdog_test program is as follows:

a. The second parameter 10 represents the counting time of the watchdog. If the
dog is not fed within this time, the system will restart.

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line of keep alive to indicate that the

dog feeding is successful.

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152,identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0

return ENOTTY.if -1,success:0

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive
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keep alive

keep alive

3. 22. Check the serial number of the RK3588S chip

The command to view the serial number of the RK3588S chip is as follows. The serial
number of each chip is different, so the serial number can be used to distinguish multiple

development boards

orangepi@orangepi:~$ cat_serial.sh
Serial : 1404a7682e86830c

3. 23. How to install Docker

1) The linux image provided by Orange Pi has Docker pre-installed, but the Docker

service is not turned on by default.

2) Use the enable_docker.sh script to enable the docker service, and then you can start
using the docker command, and the docker service will be automatically started the next

time you start the system.

orangepi@orangepi:~$ enable_docker.sh

3) Then you can use the following command to test docker. If hello-world can be run,

docker can be used normally.

orangepi@orangepi:~$ docker run hello-world

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

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢f11e0941a1{d0bf4a8¢6c9408b2600777¢c5

Status: Downloaded newer image for hello-world:1atest

Hello from Docker!
This message shows that your installation appears to be working correctly.
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3.24. How to download and install armé64 version

balenaEtcher

1) The download address of balenaEtcher arm64 version is
a. The download address of the a.deb installation package is as follows. It needs to

be installed before it can be used

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f armé64.deb

b. The download address of the Applmage version that does not require installation

is as follows:

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage

ik balenaEtcher v1.7.9 ()
2 ryanfortner
Q V179 Update and rename compile-etcher v1.7.3.sh to compile-etcher v1.7.9.sh
-0 9529280 ()
Compare ~ v Assets 10
@balena-etcher-electron-1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
@balena-etcher—electron-147.9+5945ab1f4armv7|.rpm 58.4 MB May 1
| @balena-etcher—electronj .7.9+59453b1fﬁarm64.deb| 87.9 MB May 1
@balena-etcher—electronj.7.9+594Sab1f7armv7|4deb 76.5 MB May 1
| @balenaEtcher-1.7.9+5945ab1f-arm64.Applmage | 97.3 MB May 1
Dbalenaktcher-1.7.9+5945ab1f-armv7l.Applmage 80.9 MB May 1

2) How to install and use deb version balenaEtcher:

a. The installation command for the a.deb version of balenaEtcher is as follows:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé64.deb

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

Application
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@] Run Program...
Terminal Emulator
8 File Manager

(4 Mail Reader
@ web Browser
= gs

evelopment

& Graphics

< Help & Feitx

& Intemnet » & fcitx-gimpanel-configtool
D Multimedia » B fonts

¥ office » @ Midnight Commander

) System » @ Midnight Commander editor

@ Log out ) Mousepad

¢ xarchiver

8 screenshot
B Terminator
¥ Thunar File Manager .

c. The interface after opening balenaEtcher is as follows:

balenaEtcher

&p balenakicl

W Flash from file

3) How to use the AppImage version of balenaEtcher:

a. First add permissions to balenaEtcher

orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppIlmage

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

5 Open With Other Application...
8 o Cut
"_ T copy
@ Move to Trash
@ Delete
Rename...

% Properties...

& applications
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3. 25. How to install the Pagoda Linux panel

Pagoda Linux panel is a server management software that improves operation
and maintenance efficiency. It supports more than 100 server management functions
such as one-click LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA

(excerpted from Pagoda official website)

1) The recommended order for Pagoda Linux system compatibility is
Debianl1 > Ubuntu 22.04 > Debian12

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

pagoda

orangepi@orangepi:~$ sudo install_bt_panel.sh

3) Then the Pagoda installation program will prompt whether to install Bt-Panel to the

/www folder. At this time, enter y

+

| Bt-WebPanel FOR CentOS/Ubuntu/Debian
+

| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
+

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

4) The next thing to do is to wait patiently. When you see the terminal outputting the
following print information, it means that the Pagoda has been installed. The entire
installation process takes about 12 minutes. There may be some differences depending on

the network speed.
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fiF: https 116.30.142.212:24370/5a668743

THufE: https
: ohb81l1iwk
87c44ach

Minute!
orangepi@orangepiSpro:~$ i

5) At this time, enter the panel address shown above in the browser to open the login
interface of the Pagoda Linux panel, and then enter the username and password shown
above in the corresponding positions to log in to the Pagoda

0 & s x [f

|
o g

PN
Q
[ 3
A
™
&

+ R @Y B # o X

FELinuxEiR

6) After successfully logging into the Pagoda, the following welcome interface will pop
up. First, please drag the user instructions in the middle to the bottom after reading them.
Then you can select "I have agreed and read the User Agreement", and then click "Enter

Panel" You can enter the pagoda
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7) After entering the pagoda, you will first be prompted to bind an account on the
pagoda's official website. If you don't have an account, you can go to the pagoda's official
website (https://www.bt.cn) to register one.

O & ZessEks x |5 ==
< C A F=2 | 192168.1.139:3888/bind s v+ @ @ -
& 192.168.1.139 o) y a
+
= 9, SEWRT ik SBETNEES, BROES.

-

»

SEEEKRS

Lt}

&

+

GO

.

8) The final displayed interface is as shown in the figure below. You can intuitively see
some status information of the development board's Linux system, such as load status,

CPU usage, memory usage, storage space usage, etc
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TS

GHEE

WG E

9) Test Pagoda’s SSH terminal login
a. After opening the SSH terminal of Pagoda, you will first be prompted to enter
the password of the development board system. At this time, enter orangepi (the
default password, if there is any modification, please fill in the modified one) in

the password box.

()

() ZHBWAE, FRSAMESENERES!
AES3EIP 127.0.0.1
SSHES

BHER T HEEIE

o] c:ra.“gepi|

i E

b. The display after successful login is as shown below
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Welcome to

System load: ime: £ Local users: 3
Memory usage: : .175 18.31.2.212
CPU temp: 57°C

Last check: 2024-83-87 14:39

Last login: Thu Mar 7 13:48:51 2024
root@orangepispro:~#

10) In Pagoda’ s software store, you can install software such as Apache, MySQL, and
PHP, and you can also deploy various applications with one click. Please explore these

functions by yourself, and I will not demonstrate them one by one here

0 & SsioEs x |+ - & x
< C A Fz2 | 192168.1.1398888/sof A s 1= 3

@ 1921681.139 q Q
b O T |

HE +

Pz -

" — o = == = m— o = &
D FIP 5 s =18 e S S =5 —ass =¥ =

9

a¥:: &

o

S

88 wumE

RS

B

11) Pagoda command line tool test
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ohb81iwk

rd; FEkkkxkkk

/ group

12) You can refer to the following information to explore more functions of the pagoda
Manual: http://docs.bt.cn

Forum address: https://www.bt.cn/bbs

GitHub Link: https://github.com/aaPanel/BaoTa

3. 26. Set up the Chinese environment and install the Chinese

input method

Note, before installing the Chinese input method, please make sure that the

Linux system used by the development board is the desktop version.

3.26.1. Debian system installation method
1) First set the default locale to Chinese

a. Enter the following command to start configuring locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh CN.UTF-8 UTF-8 in the pop-up interface (use the up and down
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keys on the keyboard to move up and down, use the space bar to select, and

finally use the Tab key to move the cursor to <OK>, and then return Car is

enough)

c. Then set the default locale to zh  CN.UTF-8

d. After exiting the interface, the locale setting will begin. The output displayed on

the command line is as follows:

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) Then open Input Method
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& run Program...
B® Terminal Emulator
B File Manager

() Mail Reader

@ web Browser

& (M = settings Manager
188 Accessories b E3 Accessibility
<5 Development b 4 Additional Dnvers
P Graphics » B Advanced Network Configuration
< Help e Appearance
@) Internat » @ sBluetooth Adapters
[ Multimedia » O Bluetooth Manager
™ office b & color profiles
) system » [ pefault Applications
@ Log Out M Decktop

¥ Display

& Feitx Cenfiguration
5 File Manager Settings

=4 Keyboard
'/ Mouse and Touchpad
A Notifications

G OrangePi config

B rancl

8 Powier Manager

[ Print settings

B Removable Drives and Media

B screensaver

/iy Session and startup

</ Settings Editor

@ Software & Updates

2 window Manager

&7 Window Manager Tweaks

B Workspaces
B xfce Terminal Settings

3) Then select OK

Configura

Current configuration for the input method:

* Default mode defined in jetcrdefaultiim-config: 'aute®

* Active configuration: 'missing' (normally missing)

# Normal automatic choice: 'feitx’ (normally ibus or fcitx er uim)

+ override rule: "zh_CN feitx5:zh_Tw.feitx5:zh_HK fcitx5:zh_5G feitx5'

* Current override choice: " {Locale='en_Us'}

* Current automatic choice: 'foitx'

* Number of valid choices: 1 (normally 1)

+ Desktop environment: "XFCE"

The configuration set by im-config is activated by re-starting the system.

Explicit selection is not required to enable the automatic configuration if the active
one is default/auto/cjkv/missing

Cancel

4) Then select Yes
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Do you explicitly select the user configuration?

#+ Select NO, if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

5) Then select feitx

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

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use auto mode set by fetejdefaultim-config

auto activate IM with @-mark in its deseription
cjkw use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomeforangepij.xinputrc

activate Flexible Input Method Framewaork (feitx) @ I

nong do not sat any IM from im-config and use desktop default

xim activate the bare XIM with the X Keyboard Extension

cancel

6) Then select OK

Input Merhod Configuration (im-config, ver. 0.46-1+deb11ul)

Setting the user configuration fheme/orangepi/ xinputre to feitx,
Manual configuration selects: foitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input conversion support:
* Simplified Chinese: fcitx-libpinyin or feibx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: foitx-rime
* Genenc keyboard translation table: foitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GUI platforms.
* GNOME/GTK: feitx-frontend-gtk2 and feitx-frontend-gtk3 (both)
* KDE/QL5: feitx-frontend-gts

The user configuration is modified by im-config.
Restart the session to activate the new user configuration.

Cancel

7) Then restart the Linux system to make the configuration take effect.
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8) Then ope Fcitx configuration

Run Program...
A Terminal Emulator
B File Manager
(=4 Mail Reader

|=| Settings Manager
Accessibiiity

&5 Accessories
<= Development |4/ Additional Drivers

P Graphics Advanced Network Configuration
< Help k. Appearance

& Intemet » | O Blustooth Adapters

[ Muttimedia » | © Bluetooth Manager

¥ office » | & color Profiles

&) System » | I Default Appiications

® Log Out skiop

le Manager Setlings
Inpurt Method
= Keyboard
! Mouse and Touchpad
£\ Notifications
b OrangePi config
BB Panel
® Power Manager
[ Print Settings
B Removabie Drives and Media

Or‘anc]e Pi

8 screcnsaver

+5 Sesslon and Startup
= Settings Editor
@ Software & Updates

71 Window Manager

@1 Window Managar Tweaks

M, Workspaces
[E® xice Terminal Settings

9) Then click the + sign as shown in the picture below

Input Method Configuration

{‘Tm(pmme(md will be inactive state. Usually you need to put Keyboard o Keyboard - layout name in the first place.

10) Then search Google Pinyin and click OK
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Heyboard - English (US)

] Add Input method + 0 x

Google Pinyin Chinese (China)

Only Show Current Language
v | FEXEEZgoog a]

Cancel | K

Input Method Configuration

Input Method Global Config Aapearance Addon

HKeyboand - English (US)
Google Pinyin

English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - iayout name in the first place.

+ -[F]lvix =

Input Method Configuration

Input Method Global Config Appearance Addon

Google Pinyin Chinese {China)

Keyboard - English (US) English

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

# o= oA || W HE

12) Then open the Geany editor to test the Chinese input method
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(5 Applications -
g Run Program...
E Terminal Emulator
B File Manager
(=) Mail Reader
o Web Browser
[ Settings

@ Accessories
= Development
@ Graphics

: Help

&) Intemet

[ Mutimedia

% offce

i3 System

® Log Out

13) The Chinese input method test is as follows

0 Applications = i *untitled - Geany
‘e *urtithed - Geany

Flle Edit Search View Document Project Build Tools Help
cevB-B @ X ¢ v %O -3 N

«  symbos b | untited X

No symbais founa [

ni hao|

x|

- B1:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled® opened.

-

line:1 /1 col: 0 sel: 0 NS TAB MGD mote: LF encoding: UTF-8 filatype: Nong SCOPaT UNKNoWN

14) You can switch between Chinese and English input methods through the Ctrl+Space
shortcut key

15) If you need the entire system to be displayed in Chinese, you can set all variables in
/etc/default/locale to zh  CN.UTF-8

orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC_MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
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LANGUAGE=zh_CN.UTF-8

16) Then restart the system and you will see that the system is displayed in Chinese.
Cmmmman

& iz

|- et
B s
(e REFHITER
@ meies
= omea

¥ e b D EOEER
B#me > 0 EDSIRNE

8 Wt [J=F=

@EEE > @ mEEEE

S FE [+ Ebr

[ [ - R
R » BInx

4 Help i &5

@ i =

B TEHEHEA
O EFEE

Or‘ancie Pi

.4 Additional Drivers
& Feitx BE

(& OrangePi config
& software & Updates

B xfce st

3.26. 2. Installation method of Ubuntu 20.04 system
1) First open Language Support

& Aopl

& Run program...
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. 3 Accessibility

# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | [l Default Applications
d Log Out M Desktop.

P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

|
B Login Window
! Mouse and Touchpad
A Notifications

& OrangePi config
B Panel

@ Power Manager
= Prnters

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings
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2) Then find the Chinese (China) option

Language Support

Language

Drag languages to arange them in order of preference.

ges take effect next time you log in

3) Then please use the left button of the mouse to select Chinese (China) and hold it
down, then drag it up to the starting position. After dragging, the display will be as shown

below:

Language Support + — A X

Language Regional Formats

Language for menus and windows:
Wil (SPE)

English (United States)

English

English (Australia)

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide

Use the same language choices for startup and the login screen

install / Remove Languages...

keyboard input method system: none » Rt

@Help #® Close

Note that this step is not easy to drag, please be patient and try it a few times.
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4) Then select Apply System-Wide to apply the Chinese settings to the entire system
W Language Support 4 - O X

Language Regional Formats

Language for menus and windows:
MiE (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none = b

@Help #® Close

5) Then set the Keyboard input method system to fcitx
u Language Support » = 0O X

Language Regional Formats

Language for menus and windows:
S8 (PE)

English (United States)

English

English (Australia)

English (Canada

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

f
Install / Remove Languages,,.

XIM

Keyboard input method system: none

@Help ® Close

6) Then restart the Linux system to make the configuration take effect

7) After re-entering the system, please select Do not ask me again in the following

interface, and then please decide according to your own preferences whether the standard
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folder should also be updated to Chinese

- + X
A R BT LES?
GEESL—MENEE TN, BRI R THRERE RS ER
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEik
/home/orangepi/Public /home/orangepi/21t#
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/E5
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁlﬁﬁ(o)

hY

B
REBIEHK) BHEA)

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

O FsamEs
& st
B s
[ BUiE-t T
- SHEER T omwns
@ sss 0 eneEs
O RoEsHEA
= e
me3E0

® aEEEN
A

® RmED

& FEREEE
N InE

°
g
g :
i S

Or‘clnc]e Pi

& Feite 5 OH
@ OrangePi config

© PulseAudio BB
B dce #5108

9) Then we can open Geany to test the Chinese input method. The opening method is as

shown in the figure below
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L BRfHANEE
@ menE
s
A

L E2 1

e

Q R

Oranc]e Pi

10) After opening Geany, the English input method is still the default. We can switch to
the Chinese input method through the Ctrl+Space shortcut key, and then we can input
Chinese.

(5 FRuBRs L RAE Geny

XFHF) RIB(E) 1#R(S) EE(V) 0E(0D) WE(P) £mB) IAM #E|EH)
e -@ -89 &ax (7 59-%& B z
AR at
FHEFS 1w

19:12:28:
19:12:28:

ni haol
1

-

L1 Fho ER0 HA BIERET BeEd BUU @S UTRS  XRXERRE  BEAA

3.26. 3. Installation method of Ubuntu 22.04 system
1) First open Language Support
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& Run Program.
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. » B3 Accessibility
# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.
d Log Out M Desktop

P Display
& Feitx Configuration

% rile Manager Settings.
= Keyboard

— Omn q e P'

A Notifications
& OrangePi config
B Panel

@ Power Manager

= Prnters
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings

) Window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) Then find the Chinese (China) option

Language Regional Formats

Language for menus and windows:
Portugués (Brasil)

Portugués (Portugal)

pycckni (Poccuickan Gepepaunsl

slovaniéina

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

| Apply System-Wide

Uze the same language choices for startup and the login screen.

| Install f Remove Languages...

Keyboard input method system: | Fcitx 4 w

@Help ® Close

3) Then please use the left button of the mouse to select Chinese (China) and hold it
down, then drag it up to the starting position. After dragging, the display will be as shown

below:
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« Language Support 4 - O X
Language Regional Formats

Language for menus and windows:

English (United States)
English
Deutsch (Schweiz)

Deutsch (Deutschliand

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the legin screen.

Install / Remove Languages...

Keyboard input method system: | Fcitx 5w

@+elp ¥ Close

Note that this step is not easy to drag, please be patient and try it a few times.

4) Then select Apply System-Wide to apply the Chinese settings to the entire system

« Language Support 4+ — o X
Language Regional Formats

Language for menus and windows:
B (RE)

English (United States)

English

Deutsch (Schweiz)

Deutsch (Deutschland

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language cheoices for startup and the legin screen.

Install / Remove Languages...

Keyboard input method system: | Fcitx 5w

@relp ® Close

5) Then restart the Linux system to make the configuration take effect
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6) After re-entering the system, please select Do not ask me again on the following
interface, and then please decide whether the standard folder should also be updated to

Chinese according to your own preferences.

- + X
A R BT LES?
GEESL—MENEE TN, BRI R THRERE RS ER
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEiR
/home/orangepi/Public /home/orangepi/21tah
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/E5
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁlﬁ&(o}

hY

B
REBIEHK) BHEA)

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

O FsamEs
& i
B s
[ BUiE-t T
@ eREEE = gmess
B eIEs 0 uneEs

O unEBssa

@ pa b gTE
Wziis  » mesEo
b w7 b 8 aEEEl
OuwE v [
£ TR > W s
ABE b FEamErE

4 bR IAR

& Feite 5 OH
@ OrangePi config

© PulseAudio BB
B dce #5108

8) Then open the Fcitx5 configuration program
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: pEEEs
o BRAREE D gowas
D ALIEE D EoeEsEE

= TE
Wpe O mesE0
Wsus > @ ezuEs
L it * 3w
Q EBR > W iR
LY § EERERE
Amy » NInx

v A eEned

Or‘ancie Pi

SEAE: ABBAL:

##48: | Defauit ~|H=]  [emwaz

|RE -8 (0RA) -RE (0EX)
BE-EEHE-FE (22, 28, Macintosh)
@E-BENE B (B2, 28, B

B - BTEE-BREE (UnicodeExpert)
#E-BrsE

[<] 2:then click here

| @£ -5%E - Hanyu Pinyin (with AItGr dead keys)
BE-NE

R (PE)

1] metho

e E
BRERERETE | v mErumEsy

F-TEAZRAFRERS. ATERESNSURS- ﬂﬁm’%

| 7zEp || mEBuD | VERw || xxmo [ Pezo |
e

10) The interface after selection is as shown below, then click OK
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WA ABBAL:

8 | Dafault Y|H =] [

8- =8 (8E) RE-OEEE-®E (OE, FALES) =
e RS- 28 (OFA) -RE (08K

% -HEHE-RE (32, £8, Macintosh)
BE-BEHE-FE (32, £8, @F)

R - RFEE - ROEE (UnicodeExpert)
(| ®&-®reE

>)|

R - 3 - Hanyu Pinyin (with AltGr dead keys)
- NE

\': |tk ()
| af@

= | EEFEH

B zaps

R ra) -~

| AREARETH | v eesumEsg \

B RS SERERE. xmmnma- BRI
JEER | mEMD | | veRw | xzmg

11) Then we can open Geany to test the Chinese input method. The opening method is

as shown in the figure below

& BT
B g
| Béi bl
L BRfHANEE
@ menE
s

A

Oranc]e Pi

12) After opening Geany, the English input method is still the default. We can switch to
the Chinese input method through the Ctrl+Space shortcut key, and then we can enter

Chinese.
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O rammER . o &S - Geany

= “#af - Geany + - 0 x
MHF) RIE(E) EE(S) TE(Y) 308(D) WE(P) &mi(B) IR #FEH)

e v = v 2 @ & B s ‘ v %

g X A

2.4@ iE 4% 5.0 6.3 7.8

- 10:54:37; &2 Geany 1.38.
18:54:37: WXH"XGE "B,
Er v

-

fR1/1 50 R0 A BIRN B EmF S UTRS  XfREL R BE RN

3. 27. How to remotely log in to the Linux system desktop

The Ubuntu Gnome Wayland image does not support remote login to the

desktop using Nomachine and VNC as described here.

3.27.1. Remote login using NoMachine

Please ensure that the Ubuntu or Debian system installed on the development
board is a desktop version of the system. In addition, NoMachine also provides
detailed usage documentation. It is strongly recommended to read this document
thoroughly to become familiar with the use of NoMachine. The document link is as
follows:

https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS and Android platforms, so we
can remotely log in and control the Orange Pi development board through
NoMachine on a variety of devices. The following demonstrates how to remotely log
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in to the Linux system desktop of the Orange Pi development board through
NoMachine in Windows. For installation methods on other platforms, please refer to

NoMachine’ s official documentation.

Before operating, please make sure that the Windwos computer and the
development board are in the same LAN, and that you can log in to the Ubuntu or

Debian system of the development board through ssh normally.

1) First download the installation package of the NoMachine software Linux armé64 deb

version, and then install it into the Linux system of the development board
a. Since RK3588S is an ARMv8 architecture SOC, the system we use is Ubuntu or
Debian, so we need to download the NoMachine for ARM ARMvS8 DEB

installation package. The download link is as follows:

Note that this download link may change, please look for the Armv8/Armé64
version of the deb package.

https://downloads.nomachine.com/download/?id=114&distro=ARM

Home [ Download / NoMachine for ARM - arm64

NoMachine for ARM -larm64

Version: 8531

Package size: 48.34 MB

Package type: DEB

MDS5 signature: 2291f8d8ec76f0a914285acaaa93e34d

For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/9/10

O Although your ARMvS device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration

notes about Linux for ARM packages tor more details about devices and specific distributions we have tested

b. In addition, you can also download the NoMachine installation package from
the official tool.

Official Tools

First enter the remote login software-NoMachine folder
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2 Remote Login Software-NoMachine

Then download the arm64 version of the deb installation package

nomachine 8.5.3_2.dmg
nomachine 8.5.3_1_amdéd.deb

nomachine 8.5.3 1 x64.exe

| nomachine 8.5.3_1_arm64.deb

c. Then upload the downloaded nomachine x.x.x x armé64.deb to the Linux
system of the development board
d. Linux & Then use the following command to install NoMachine in the Linux

system of the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_x.x.x x _armé64_armo64.deb

2) Then download the installation package of the Windows version of the NoMachine

software. The download address is as follows

Note that this download link may change.

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

NoMachine for Windows - 64bit

ersion: 8531

Package size: 57.4 MB

Package type: EXE

MD5 signature: d585adle4f341444cacd3aeBadd3bbee

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows. Please restart your computer after
installation

4) Then open NoMachine in Window

dn

MNoMachine

5) After NoMachine is started, it will automatically scan other devices with NoMachine
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installed on the LAN. After entering the main interface of NoMachine, you can see that
the development board is already in the list of connectable devices, and then click on the
location shown in the red box in the picture below You can now log in to the Linux

system desktop of the development board.

@ NoMachine =
Machines NOMACHINE
© Add Q Search V[ i View | G Onder | [ # Settings

orangepi
Ubuntu 22.04.2 LTS

o NX
6) Then click OK
[ NoMachine - orangepis, Debian GNU/Linu seye - u] b
Host identification changed NOMACHINE

Remote host identification has changed. This can indicate that someone is trying to hijack the network
connection, or the SSL certificate has been replaced due to a reinstallation of the NoMachine server Do
you want to proceed anyway and replace the old SSL certificate in the list of known hosts?

i
[ o |

7) Then enter the username and password of the development board Linux system in the
corresponding positions in the figure below, and then click OK to start logging in.

@

orangepi, Ubuntu 22.04.2 LTS NOMACHINE

Type usemame and password o login using a system account or request access as a guest user

n ® Login as a system user on this server

r Username Enter the account number of the development board Linux system here

c t Password  Enter the password of the Linux system of the development board here

Save this password in the connection file

Request access a5 a guest for deskiop sharing

8) Then click OK in the next interface.
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9) Finally you can see the desktop of the development board Linux system

@ NoMachine - orangepi, Ubuntu 22.04.2 LTS — O b4

OI‘anc]e Pi

3.27.2. Remote login using VNC

Before operating, please make sure that the Windwos computer and the
development board are in the same LAN, and that you can log in to the Ubuntu or
Debian system of the development board through ssh normally.

There are many problems with VNC testing in Ubuntu20.04, please do not use
this method.

1) First run the set_vne.sh script to set up vnc, remember to add sudo permissions

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.

Password: #Set the vnc password here, 8 characters
Verify: #Set the vnc password here, 8 characters
'Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist
New X' desktop is orangepiSpro:1
Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/OrangepiSpro:1.log
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Killing Xtightvnc process ID 3047

INew 'X' desktop is orangepiSpro:1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepiSpro:1.log

2) The steps to use MobaXterm software to connect to the development board Linux
system desktop are as follows::
a. First click Session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm.

W Mobaxte 1. Click Session
e Sessions X server Tool a Macros Help
& &
HmE 5w & B B Y 8 F @ X O
Session Servers Tools Games Sessions View Spiit MultExec Tunneling Packages Settings Help X server Exit

Quick connect... & \E& 2. Select VNC ¢
74| User sessions - - g ‘ l:!

N ¥ E Qe F E W @ x 5]

SSH  Telnet Rsh  Xdmcp  RDP VNC FTP SFTP  Serial File Shell  Browser Mosh Aws 83 WSL

3. Fill'in the IP address of the development board
[ Basic Vnc settings &

Remote hostname ar [P address | [192 168 31 62 | Port [5901 %

Advanced Vnc settings "8 Network settings Bookmark settings

4. Fill in the port number 5901

0
VNC session

5. Click OK
& OK © Cancel
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the edition here: hi batek.net [

b. Then enter the VNC password set earlier

Flease enter your password for 192 168.31.46 r

| : |

)\ I:‘Shuw password

@ ok € cancel

c. After successful login, the interface is displayed as shown below, and then you

can remotely operate the desktop of the development board Linux system.
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79
©
X
o f@

B - = s

UNREGISTERED VERSION - Pleace suoport MobaXter by subscnbng to the professional ediion here: https:/jmabaxterm, mobatek,net

3. 28. Testing of some programming languages supported by

Linux system

3.28.1. Debian Bullseye system
1) Debian Bullseye is installed with the gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board.

a. The version of a.gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");
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return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not install Java compilation tools and operating environment by
default.
a. You can use the following command to install openjdk. The latest version in

Debian Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the Java version

orangepi@orangepi:~$ java --version

c. Write a hello_world.java of Java version

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)

{

System.out.println("Hello World!");
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}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28. 2. Debian Bookworm system
1) Debian Bookworm is installed with the gcc compilation tool chain by default, which

can directly compile C language programs in the Linux system of the development board.

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c
#include <stdio.h>

int main(void)
{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gee -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.11.2 (main, Mar 13 2023, 12:18:29) [GCC 12.2.0] on linux
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Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut key to exit python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not install Java compilation tools and operating environment
by default.
a. You can use the following command to install openjdk. The latest version in

Debian Bookworm is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the Java version.

orangepi@orangepi:~$ java --version

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28.3. Ubuntu Focal system
1) Ubuntu Focal is installed with the gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board.

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version

362




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

gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3

Python 3.8.10 (default, Nov 14 2022, 12:59:47)

[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal does not have Java compilation tools and running environment installed
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by default.

a. You can use the following command to install openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the Java version.

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.28.4. UbuntuJammy system
4) Ubuntu Jammy is installed with the gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board.

a. The version of gcc is as follows

orangepi@orangepi:~$ gec --version
gcc (Ubuntu 11.4.0-1ubuntul~22.04) 11.4.0
Copyright (C) 2021 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
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int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) Ubuntu Jammy has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.12 (main, Sep 11 2024, 15:47:36) [GCC 11.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

6) Ubuntu Jammy does not install Java compilation tools and operating environment by
default.

a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the Java version.

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Write a Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java
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public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.29. QT installation method

1) Use the following script to install QTS and QT Creator

orangepi@orangepi:~$ install_qt.sh

2) After installation, the QT version number will be automatically printed.
a. The qt version that comes with Ubuntu20.04 is 5.12.8

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.12.8 in /usr/lib/aarch64-linux-gnu

b. The QT version that comes with Ubuntu22.04 is 5.15.3

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. The QT version that comes with Debianl1 is 5.15.2

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.2 in /usr/lib/aarch64-linux-gnu

d. The QT version that comes with Debianl2 is 5.15.8

orangepi@orangepi:~$ install_qt.sh
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QMake version 3.1
Using Qt version 5.15.8 in /ust/lib/aarch64-linux-gnu

3) Then you can see the QT Creator startup icon in Applications

|5 Applications -

i Run Program...
& Terminal Emulator
B File Manager
() Mail Reader
@ web Browser
8 settings »

Lb Accessories
~ Doy

Al Gray
@ internet
B Multimedia
I office
i@ system
W Help
& Log Out

Oranc]e Pi

You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

During the startup process of QT and QT applications, if the following error is
prompted, please ignore it. This error will not affect the operation of the application.

libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip

4) The interface after QT Creator is opened is as follows
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| Projects

| Tutorials |

New to Qt?

Learn how to develop
your awn applications and
explore Ot Creator

| Get started Now

A o Accouns
R Oine Community
N Slogs

@ user Guine

[orangepi@orangems:

Ot 5.12,8 in PATH (Syster)

Qt creator

File Tools
ABC  DEF
Name -
Qt User

[

The Keys,

ddiress Book Example

File Edit Help
BE %

All the standard features of

novembar 016

1815
n 2
2 29

nalag Clock Window Exam. Application Example

Code

] Sample
befat e dex himl

12 Lo e

Editabla Tree Model Example

HTTP Example JSON Save Game Example

[ Would you like to take 3 quick Ul tour? This tour highlights important user interface elemants and shaws how they are used, Ta taka the tour later,

seiect Help >

a.

(5 Applications : @ Gt Creator

‘ Projects.

[ Tutorials |

New to Qt?

Leam how to develop
your own ay
explore Ot Creator

| Get started Naw

& o nccount
B Gnine Community
N g

@ User Guide

Wouid you like to take 3 quick Ul tour?

select Help > U1 Tour,

8 [crangepi@orangepis: ..

QU5.12.8 in PATH (System)

File Tools

5) The version of QT Creator is as follows
The default version of QT Creator in Ubuntu20.04 is as follows

dar Widget Example

server name: IR |

This examples requires that

Take Ui Tour | | Do Not Show Again

File Edit Help

prerop A%

Htandard features of

Based on Ot 5,12.8 (GCC 9.3.0, 64 bit) TS

Copyright 2008-2018 The Gt Company Lid. All rights
rosarved.

‘The program is provided AS IS with NO WARRANTY
ANY KIND, INCLUDING THE WARRANTY OF

oF
DESIGN, MERCHANTABILITY AND FITHESS FOR A
PARTICULAR PURPOSE.

|_xglosa |

fout fe:
Lanch fie

Editable Tree Model Example

HTTP Example JSON Save Game Exam|

ighiights impt

i shows how they are used, To take the tour latar,

e Rl

alendar Widget Example

Server name: [0

“This examples requires that

Local Fortune Client Example

Take Ui Tour || Do Nat Show Again

b. The default version of QT Creator in Ubuntu22.04 is as follows

(5 Applications - €8 Ot Creator

AnalyzeTools Window _Help

| Projects

Tutorials ‘

\ Marketplace ‘

New to Qt7

Leam how to develop
your own applications and
explore Qt Creator

Get Started Now

& cetor

A ot Account

M onine Commanty
N oogs

@ Usercue

0 5.15.3 in PATH (ats)

- ‘ Search in Example

File Tools

P

File Edt Help

B o=

andard features of

Based on O 5.15.3 (GCC 11.2.0, 64 bit)

Copyright 2008-2021 The Qt Company LEd, All rights
resarvad.

The program s provided AS 15 with NO WARRANTY OF
ANY KIND, INCLUDING THE
MERCHAN

WARRANTY OF DESIGN.
ITABILITY AND FITNESS FOR A PARTICULAR
URPOSE.

[ xchse | t Code

i fles
Lourch fle

o ‘

ditable Tree Model Example

HTTP Example JSON Save Game Example

The server is running.
Run the Fortune Client exar

Sample

Server name: | ZIIT

This examples requires that

Local Fortune Client Example

akiing | | openaL

c. The default version of QT Creator in Debian11 is as follows
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75 naplications - [ @t Ereator

file Edit_View

Qt 5.15.2 in PATH (qt5)

Qt Croator

File Tools
ABC

DEF
Tutorials

Marketplace

New to Qt?
Learn how to develop

your own applications and
explore Ot Creator,

Get Started Now

GHI

File Edit Help
]
& e
randard features of|
Based on 015.15.2 (GCC 10.2.1 20210110, 64 bit)

Copyright 2008-2020 The Qt Company Ltd. All rights
reserved

ram i provided AS (5 with NO WARRANTY OF

The pro
ANY KIND, INCLUBING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

[xgwe ] Server name: (IR

& Gerar

A Ot Account
M onine Community

N sous

Editable Tree Model Example

Faut e
Launch fie

e ‘

HTTP Example JSON Save Game Example

@ user Guiee

Help > Ul Tour,

Take Ul Tour

d. The default version of QT Creator in Debian12 is as follows

("5 Applications - €4 Qt Creator

This examples requires that

Local Fortune Client Example

Do Not Show Again

Wiould you like to take a quick Ul tour? This tour highlights important user intarface elements and shows how they are used. To take the tour later, select

x

oc]
File Edit yiew

Debug _Analyze Tools Window _help

Welcome to Ot Cr

Create Project... I 0t 5.15.8 in PATH (qt5)

Open Project. I @
New to Qt? -_-
Get Started

Projects

Tutorials

Marketplace

[ GetQt

Help > Ul Tour

6) Then setup QT

a.

JAppl!ca(runs Z E8 Ot Creator

Huld  Debug Analyze Tools

Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select | 100y

Open first Help->About Plugins

Qt Creator

A -@Ox

Based on Ot 6.4.2 (GCC 12.2.0, amé4)
Copyright 2008-2022 The Qt Company Ltd. All rights reserved.
The program is provided AS IS with NO WARRANTY OF ANY KIND,
INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE
‘The Qt logo as well as Gt®. Ot Quick®, Built with Qte, Boot to
QUB, Ot Quick Compiler®, Ot Enterprise®, Qt Mobile® and Ot
Embedded® are registered trademarks of The Qt Company Ltd
|2 Close

Gt Account | | Online Community ] Blogs i

Qt Creator

User Guide

Do it show Again | X

Context Help
Ul Tour

Projects | at

Report Bug...
- System Information...
Tutorials
| <> About Qt Creator...
¥ About Plugin:
[

New to Qt?

Learn how to develop
your own applications and

gs: address book fos

Technical Support...

IPeter Rabbit |The Lake

Address Book Example

o =
search in Examples...

] Analog Cloc =EE

File Edit Help
LI E ud_LJ de T

All the standard features of

n. man. tir.

Analog Clack Window Exam.., Application Example

g android clack gui i0s

Tags: ar s: application widgets

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

|Filter || show all
Name ~ Load Version h
~ |Build Systems 5]
= AutotoolsProjectManager 4.11.0(4.11.0) ¢
CMakeProjectManager v 4,11.0 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4.11.0(4.11.0) 1
~ GenericProjectManager v 4.11.0 (4.11.0) 1
QbsProjectManager v 4.11.0 (4.11.0) 1
QmakeProjectManager v 4.11.0(4.11.0) 1
v C++ []
- ifi i 1 4.11.0 (4.11.0) L
~ ClangCodeModel 411.0(4.11.0) 1
ol T 4,11.0(4.11.0) 1
= ClangRefactoring {experimental) 4,11.0 (4.11.0) 1
~ ClassView v 4.11.0(4.11.0) 1
v CppEditor v 4.11.0 (4.11.0) 1
~ Code Analyzer ||
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4.11.0(4.11.0) ¢
Ctfisualizer v 4.11.0 (4.11.0) k
r PerfProfiler v 411.0(4.11.0) 17
Restart required. lose

c. After setting up, you need to restart QT Creator
d. Then make sure the GCC compiler used by QT Creator. If the default is Clang,
please change it to GCC.

Debian12 please skip this step.

3 Applications - £8 Qt Creator

e Qt Creator

File Edit View Sulld Debug Analyze |I mLindow Hel|
£ Locate...
CH+

Projects ‘ LS [ Search in Examples.
Tests
el e
’ N 5 . z
T T — Git X / File Edit Help
Tutorials
19 Ma ! 15 | 16

B8 iﬁ\ ao

' d 22 | 2d
Marketplace Parse Build Output. _ ' All the standard features of| 29 | 30

External

Client nalog Clock Window Exam... Application Example alendar Widget Example
New to Qt? Language
Diff Bgs wid clock gui ios Tags: application widgets gs: calendar (o5 widget widgets

Learn how to develop
your awn applications and

R 1 F =
Get Started Now L Seriernaie: Fﬂﬂ

Code
Pownlaad directory |CWsers\user\ad t :
| Q Samp|e This examples requires that
A Getot efault fle: indesc.html

] Launch file

& ot Account
Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example
MR oniine Community =

gs: hitp netwaork mgs: core game Jsor

3\ Blogs

B e M
Tha Sarust B rnRin, ogressing using 1 threadl(s).

Would you like ta take a quick Ul tour? This tour highlights impartant user interface elements and shows haw they are used, To take the tour later, select |\ -
Help > Ul Tour.

ch Results 3 Application Output 4 Com
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("5 Applications - g3 Qt Creator

View Huld Debug Analyze Tools Window Help

options — Qt Creator

Kits november 2016

= ! Qt Versions | Compilers | Debuggers | CMake
Tutorials Environment Name [ Add
Auto-detected

5 Text Editor Clone
Marketplace r =
Debug emove

FakeVim

Help r Widget Example
ew to Qt?

= . | settings Filter.. | i

Ct++

|

@ Learn how to develop Default Settings Filter...|

your own applications af
explore Qt Creator. Qt Quick
Desktop | ()

1 Build & Run
Get Started Now File system name: [ er name: |G

Qbs

Debugger X 7
N Getor Device: | Local PC (default for Desktop)

Designer

J
Device type; | Desktop | examples requires that
|

| Manage... |

Build device: | Local PC (default for Desktop) || manage... |

L ot Account

Python Sysroot: [ | Browse... | rtune Client Example

- Online Community
Analyzer C: | GCC (C. arm 64bit at fusr/bin/aarché4-lir ~ |
2 Bogs Compller: Manage... |

Version Control C++: | GCC (C++, arm 64bit at /usr/binfaarché: ~ |

@ User Guide —_— = = ;

Voo | @eance [

Would you like to take a quic
Help > Ul Tour.

7) Then you can open a sample code

."jApphcatmns Z 8 main.cpp - Qt Creator

in.cpp - Qt Creator

Qt 5.15.2 in PATH (qt5) - ‘ Search in Examples..

i i %] Anslog Clock el =l s november 2016
Ele Tools Lo e z tir. ons. tor.

ABC  DEF L ey File Edit Help :

Tutorials Ed 10
Name =~ 5 B8 i&;_aJ =) 14

g

Qt User 2
Marketplace " All the standard features of| 28

Peter Rabbit
Address Book Example nalog Clock Wi§dow Exam... Application Example alendar Widget Example

New to Qt? - c
Hai-DO 1A i oW ok BI0y_ onaroie oo e fags: application widgets Erdai o Widget Wike
Learn how ta develop widgets \

(2] your own applications and

Projects

Get Started Now Ly T Serarname .
Code (= |

Qt Samp|e This examples requires that

efault file:

4] Launch fle

b Getor

L ot Account =THs
Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example
M online Community

androld editable los model tree Tags: hitp " Tags: core game json save Tags: client core fortune local

widget

N Blogs

= = 7o I s OoendL

:V;l;\tl)y&u_rgt? to take a quick Ul tour? This tour highlights important user interface elements and shaws how they are used. To take the tour later, select |\ o\ 700 || Do Not Show Again

2 Search Results ication Output 4 Compile Output 5 QML Debugger Consola 8 Test Results &

8) After clicking on the sample code, the corresponding instruction document will

automatically open. You can read the instructions carefully.
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5 rovicsoons NIRRT & 1o - araios ciock Wi [=] 160, 1800 2] i orangeps

- main.cpp - Ot Creator + -0 x| m

File Edit_yiew Bulid analyze Jools _yiindow _telp Sper in Hel

anage s m Configure Project Analog Clock Window Example
e e T QU515 GUI» Analog Clock Window Example: f 5.15.2 Reference Documentaion
malogeioc|
Active Project i
pom S el i The Analog Clock Window exampe shaws o to draw the Lo,
= contents of a cusiom window. + Araloacluckudcon Ciss
import Exising Buld =g —

+ AnalogCluck Class
Implemenation
Sulld & Run Import Build From... Detalls -

°

Projact Settings

Editor
Coda style
Dependencies
Environment
Clang Tooks
Testing

Clock Window example

‘This example demonstrates how the transtormation and scaling features of QPainier can be used
10 make drawing easier.

AnalogClockwindow Class Definition

‘The analogClockuindow class provides a clock with hour and minute hands that s automatically
updated every few seconds. We make Use of the Rasterwindow from the Raster Window Example.
Take Ul Tour || Do Not Show Again | X || and reimplement ihe renda function 1o draw the clock face:

[Would you ke to take a quick Ut tour? This tour highisghts important user interfaze elerments and shaws haw they are used. To take the tour later, select
Hoip > Ul Tou

9) Then click Configure Project

(5 Applications - @ main.cpp - Qt Creator

o main.cpp - Qt Creator

File Edit View Build Debug Anal Tools Window Help

Configure Project

The Iuliuwmg kits can be used for project
analogcloci

Active Project 06 Mitar Kits b name
analogclock select all kits

Import Existing Build...
mpet Bt B v & Desktop Details ~

Build & Run Import Build From... Details ~

°
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Testing

ﬂ'éi'iyﬂn"vgf o taka a quick Ul tour? This tour highlights important usar intarface elemants and shows how they are usad. To take the tour ater, select | ruq () our | | Do Not Show Again | X

10) Then click the green triangle in the lower left corner to compile and run the sample
code
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(" Applications = 5 main.cpp - Qt Creator

2 Unix (LF)

['@ analogclock P T T v |

m analogclock.pro

i 1 #include <QtGui>

) main.cpp #include “"rasterwindow.h®
t[s]

s AnalogClockWindow : public RasterwWindow

e
AnalogClockhindow() ;

Debug stected:
2 void timerEvent(QTimerEvent &) override;
> void render(QPainter &p) override;

© m_timerId;

/11 [6]
AnalogClockiindow: : AnalogClockuindow ()
Open Doct et

. setTitle("Analog Clock”);
bl resize(200, 200);

m_timerId = startTimer(1008);
t 6]
28]

AnalogClockWindow: : timerEvent (QTimerEvent sevent)

if (event->timerId() == m_timerId)

= 5 rendertater();
Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select | ") o
Help > Ul Tour.

Do Not Show Agai.r\

on Output 4 Compile Output 5

11) After waiting for a period of time, the interface shown in the figure below will pop

up, which means that QT can compile and run normally.

'c; Applications = [7] Analog Clock €8 main.cpp - Qt Creator

Debug Analyze Tools Window Help
=[or B = B main.cpp )

= [i@ analogclock LB bk h bk AR A AR SRR SRR AR AR bR A AR R R R A R R A
= analogclock pro 5

b [ rasterwindow s #include <QtGuis

- [ sources

= i #include '"rasterwindow.h"
B main.cop

18]
class AnalogClockwWindow : public RasterWindow
5
publics
AnalogClockiindow() ; M Analog Cl + —

TR

protected:
void timerEvent (QTimerEvent *) override;
vaid render(QPainter *p) override;
m_timerId;
¥
11151

18]
AnalogClockwindow: : AnalegClockuindow ()

iments . I {
setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

+
1/t 18]

1 Hrm
* void AnalogClockWindow: : timerEvent (QTimerEv
4

FF (event->timerId() == n_timerId)

- renderLater():
Wolu\d you like to take a quick Ul tour? This tour highlights important user interface elements and'shows how they are used. To take the tour later, select | o\ oy
Help > Ul Tour.

earch Results 3 Application Output 4 Compile Output 5 QN er Console B TestResults 4

12) References

https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator
https://download.qt.io/archive/qt
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3. 30. ROS installation method

3.30.1. How toinstall ROS 1 Noetic on Ubuntu20.04

1) The currently active version of ROS 1 is as follows, the recommended version is

Noetic Ninjemys
Active ROS 1 distributions

Recommended

Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) The link to the official installation documentation of ROS 1 Noetic Ninjemys is as

follows:

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

3) In the official installation documentation of ROS Noetic Ninjemys, Ubuntu
recommends using Ubuntu20.04, so please ensure that the system used by the
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development board is Ubuntu20.04 desktop system.

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

Select Your Platform

Supported:

-
@ Ubuntu amdé4 armhf
@

@ Debian Buster amd64 arm64

Source installation

4) Then use the script below to install ros1

orangepi@orangepiSpro:~$ install_ros.sh ros1

5) Before using the ROS tool, you first need to initialize rosdep. Then when compiling
the source code, you can quickly install some system dependencies and some core

components in ROS.

Note that when running the following command, you need to ensure that the
development board can access github normally, otherwise an error will be reported

due to network problems.

The install_ros.sh script will try to modify /etc/hosts and automatically run the
following commands. However, this method cannot guarantee that github can be
accessed normally every time. If install_ros.sh prompts the following error after
installing ros1, please find other ways to allow the linux system of the development

board to access github normally, and then manually run the following Order.

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run
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rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
Add distro "galactic"
Skip end-of-life distro "groovy"
Add distro "humble"
Skip end-of-life distro "hydro"
Skip end-of-life distro "indigo"
Skip end-of-life distro "jade"
Skip end-of-life distro "kinetic"
Skip end-of-life distro "lunar"
Add distro "melodic"
Add distro "noetic"
Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

6) Then open a command line terminal window on the desktop, and then use the

test_ros.sh script to start a small turtle routine to test whether ROS can be used normally.

orangepi@orangepi:~$ test_ros.sh

7) After running the test_ros.sh script, a small turtle as shown in the picture below will

pop up.
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f) Applications = 7] TurtleSim [ roscore http:fjorangepis...

8) Then please keep the terminal window you just opened at the top

("5 Applications = 1 TurtleSim B8 roscore http:fjorangepis...

First click on this interface to make sure it is selected, and then uée the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction keys on the keyboard to control the little turtle to
move up, down, left, and right.
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"5 Applications = M TurtleSim B roscore httpi/jorangepiS...

3.30.2. How to install ROS 2 Galactic on Ubuntu20.04
1) The currently active version of ROS 2 is as follows, the recommended version is

Galactic Geochelone

Active ROS 2 distributions

Recommended Development
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Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

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

2) The link to the official installation documentation of ROS 2 Galactic Geochelone is

as follows:

docs.ros.org/en/galactic/Installation.html

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

3) In the official installation documentation of ROS 2 Galactic Geochelone,
Ubuntu Linux recommends using Ubuntu20. 04, so please ensure that the system
used by the development board is the Ubuntu20. 04 desktop system. There are
several ways to install ROS 2. The following demonstrates how to install ROS
2 Galactic Geochelone through Debian packages.

4) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

5) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete.

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.
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optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use "wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

6) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you can see the following print, it means ROS 2 can run normally.

orangepi@orangepiSpro:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
[

[
[
[
[
[
[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

7) Run the following command to open rviz2

380




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

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

ROSTime: 167117705495 | ROS Elapsed: 76.07 Wall Time: 167117705498 | Wall Elapsed: 76.04

8) For how to use ROS, please refer to the documentation of ROS 2.

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

3.30.3. How to install ROS 2 Humble on Ubuntu22.04
1) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

2) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete.

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands
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component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use "wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test_ros.sh script to test whether ROS 2 is successfully installed.

If you can see the following print, it means ROS 2 can run normally.

orangepi@orangepiSpro:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

[
[
[
[
[
[

4) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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() Time: 9

ROS Elapsed: 9,78 wall Time: (167117754078 | wall élapsed: (89.78 Experimental

Resel  LeR-Click: Aotate, Middle-Click: Move X/t Right-Click/Mouse Whaal: Zoom. Shift: Hore options

5) Reference documentation

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

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

3. 31. How to install kernel header files

1) The Linux image released by OPi comes with the deb package of the kernel header
file by default, and the storage location is /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-legacy-rockchip-rk3588 x.x.x arm64.deb

2) Use the following command to install the deb package of the kernel header file

The name of the kernel header file deb package needs to be replaced with the

actual name, please do not copy it.

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk3588 1.x.x_armé64.deb

3) After installation, you can see the folder where the kernel header file is located under

/usr/src.

orangepi@orangepi:~$ Is /usr/src
linux-headers-5.10.160-rockchip-rk3588
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4) Then you can write a hello kernel module to test the kernel header file

a. First write the code of hello kernel module, as shown below:

orangepi@orangepi:~$ vim hello.c
#include <linux/init.h>

#include <linux/module.h>

static int hello_init(void)

{
printk("Hello Orange Pi -- init\n");
return 0;

}

static void hello_exit(void)

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

}

module init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b. Then write the Makefile that compiles the hello kernel module, as shown below:

orangepi@orangepi:~$ vim Makefile
ifneq (S(KERNELRELEASE),)
obj-m:=hello.o
else
KDIR :=/lib/modules/$(shell uname -r)/build
PWD  :=$(shell pwd)
all:
make -C $(KDIR) M=$(PWD) modules

clean:

rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
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endif

c. Then use the make command to compile the hello kernel module. The output of

the compilation process is as follows:

If you have problems compiling the code you copied here, please download the
source code from the official tool and upload it to the Linux system of the

development board for testing.

LE helle kernel module source code and Makefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-rk3588/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'
CC [M] /home/orangepi/hello.o
MODPOST /home/orangepi/Module.symvers
CC [M] /home/orangepi/hello.mod.o
LD [M] /home/orangepi/hello.ko
make[1]: Leaving directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'

d. After compilation, the hello.k kernel module will be generated.

orangepi@orangepi:~$ Is *.ko
hello.ko

e. Use the insmod command to insert the hello.ko kernel module into the kernel.

orangepi@orangepi:~$ sudo insmod hello.ko

f.  Then use the demsg command to view the output of the hello.ko kernel module.
If you can see the following output, it means that the hello.ko kernel module is

loaded correctly.

orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

g. Use the rmmod command to uninstall the hello.ko kernel module

orangepi@orangepi:~$ sudo rmmod hello
orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

[ 3173.800892] Hello Orange Pi -- exit
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3. 32. 10.1-inch MIPI LCD screen usage method

3.32.1. 10.1 inch MIPI screen assembly method

1) First prepare the necessary accessories
a. 10.1 inch MIPI LCD display + touch screen

b. Screen adapter board + 31pin to 40pin cable

c. 30pin MIPI cable

d. 12pin touch screen cable
yM/MM/ﬁIIIII///f//{J{({;
4 80C 60V VW-1 AWM 20624 = ¢

B

2) Connect the 12pin touch screen cable, 31pin to 40pin cable, and 30pin MIPI cable to
the screen adapter board as shown below. Note that the blue insulated side of the touch

screen cable is facing down, and the insulated side of the other two cables is facing up. ,
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if connected incorrectly, it will cause no display or inability to touch.

3) Place the adapter board connected with the cable on top of the MIPI LCD screen as

shown below, and connect the MIPI LCD screen and the adapter board through a 31pin to
40pin cable.

4) Then connect the touch screen and the adapter board through the 12pin touch screen

cable, paying attention to the orientation of the insulation surface

5) Finally, connect it to the LCD interface of the development board through a 30pin
MIPI cable.
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3.32.2. How to open the 10.1-inch MIPI LCD screen configuration
1) The Linux image does not have the configuration to open the mipi LCD screen by

default. If you need to use the mipi LCD screen, you need to open it manually.

2) The location of the interface of the mipi lcd screen on the development board is as

shown in the figure below

i

3) The steps to open mipi lcd configuration are as follows:

a. First run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

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

Support: http://ww.orangepi.org

Network — Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

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

< K 3] <AEXAEN=

c. Then select Hardware

System settings q

Install Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

A

d ANNOUNCe ell 1 A A WOI K
H Reconfigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< Back >

d. Then use the keyboard’ s arrow keys to locate opiSpro-led and then use the
space to select it.
|  [*] opispro-lcd | |
e. Then select <Save>to save

[ ] uart3-mé
[ ] ua
[ ] wifi-

< Have 3 < Back >

f.  Then select <Back>

g. Then select <Reboot> to restart the system to make the configuration take
effect.
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Reboot to enable new features?

<toboot =Cancel>

The above settings will eventually add overlays=opiSpro-led to
/boot/orangepiEnv.txt. You can check it first after setting it up. If this line of
configuration does not exist, there is something wrong with the settings.

If you find it troublesome to use orangepi-config, you can also use the vim editor
to open /boot/orangepiEnv.txt, and then add the line configuration

overlays=opiSpro-lcd.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "lcd"

overlays=opiSpro-lcd #Example configuration

4) After startup, you can see the LCD screen display as follows (default is vertical

screen):

3.32.3. How to rotate the display direction of the server version image
1) Add extraargs=fbcon=rotate: the direction of rotation to /boot/orangepiEnv.txt to
set the direction displayed by the server version of Linux system, where fbcon=rotate:

The following number can be set to:
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a. 0: Normal screen (default is vertical screen)
b. 1:Turn clockwise 90 degrees
c. 2:Flip 180 degrees

d. 3:Rotate 270 degrees clockwise

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=lcd1

extraargs=cma=64M fbcon=rotate:3

Note that if the configuration line extraargs=cma=64M is included by default in
/boot/orangepiEnv.txt, the configuration fbcon=rotate:3 can be added to the end of

extraargs=cma=64M (need to be separated by spaces).

2) Then restart the Linux system and you will see that the direction of the LCD screen

display has rotated.

3.32.4. How to mirror the rotation display and touch direction of the
desktop version

1) First open the Display settings in the linux system

B Fri 23 Dec. 16:22 [ fiy §i)orangepi

# Graphics » | B Advanced Network Configuration
Help ke Appearance

& Intemet » | @ Bluetooth Adapters

B Multimedia » | @ Bluetooth Manager

™ office » | & color Profiles

@ system » | M pefault Applications

@ Log Out

2) Then select the direction you want to rotate in Rotation
a. None: No rotation
Left: Rotate 90 degrees to the left
Inverted: Flip up and down, equivalent to rotating 180 degrees
Right: Rotate 90 degrees to the right

a o o
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(5 Applications - #B Display ilin 23 Dec. 1623 £ fyy g orangepi
L Display - o x

DSkl -
Resolution: 800X1280* 5:8
scale: 1x -
Refresh rate: = 54.1 Hz -

None

r—

Inverted
Right

melp x Close
3) Then click Apply
{5 Applications - P8l Display E.Fri 23 Dec, 16:24 [£] fy @} orangepi
g . Display - o x .
General Advanced

DSI-1 -
Resolution: 800x1280% 5B w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -
Reflection: None -

% Close

& Help

4) Then select Keep this configuration
(5 Applications = P8l Display @ Confirmation

= Display e

General

DSI-1 -

Resolution: 800x1280*

scale: 1x

Refresh rate: | 54.1Hz

Left

Rotation:

Confirmation PO

® Would you like to keep this configuration?
h| The previous configuration will be restored i 2conds if you do not reply te this question.

Keep this configuration Restore the previous configuration

5) At this point, the screen display has been rotated, and then close the Display program.
6) The above steps will only select the display direction, and will not rotate the touch

direction. Use the set_led_rotate.sh script to rotate the touch direction. After this script is

set, it will automatically restart, and then you can test whether the touch can be used
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normally

a. None: No rotation

orangepi@orangepi:~$ set_lcd_rotate.sh none
b. Left: Rotate 90 degrees to the left
orangepi@orangepi:~$ set_led_rotate.sh left

c. Inverted: Flip up and down, equivalent to rotating 180 degrees

orangepi@orangepi:~$ set_led_rotate.sh inverted
d. Right: Rotate 90 degrees to the right

orangepi@orangepi:~$ set_lcd_rotate.sh right

The set_lcd_rotate.sh script mainly does four things:

1. Rotate the direction of framebuffer display
2. Rotate the direction of touch

3. Turn off the startup logo

4. Restart the system

The direction of rotation touch is achieved by adding the Option
"TransformationMatrix" '"x x X x x x x x Xx" line configuration to
/usr/share/X11/xorg.conf.d/40-libinput.conf. Among them, "x x X x x x x x x" has

different configurations in different directions.

7) Touch to rotate reference material

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 33. Instructions for using the logo on and off the machine

1) The power on/off logo will only be displayed on the desktop version of the system by
default.

2) Set the bootlogo variable to false in /boot/orangepiEnv.txt to turn off the switch
logo.

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

verbosity=1
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bootlogo=false

3) Set the bootlogo variable to true in /boot/orangepiEnv.txt to enable the power on/off
logo.

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

verbosity=1

bootlogo=true

4) The location of the boot logo picture in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

5) After replacing the boot logo image, you need to run the following command to take
effect

orangepi@orangepi:~$ sudo update-initramfs -u

3. 34. Testing methods for OV13850 and OV13855 MIPI

cameras

Currently, the development board supports two MIPI cameras, OV13850 and

OV13855. The specific pictures are as follows:
a. OV13850 camera with 13 million MIPI interface

The adapter board and FPC cable used by the OV13850 and OV13855 cameras are
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the same, but the locations where the two cameras are connected to the adapter board are
different. The FPC cable is shown in the figure below. Please note that the FPC cable has
a direction. The end marked TO MB needs to be plugged into the camera interface of the
development board, and the end marked TO CAMERA needs to be plugged into the
camera adapter board.

There are a total of 3 camera interfaces on the camera adapter board, and only one
can be connected and used at the same time, as shown in the figure below, among which:

a. Connect the OV13850 camera to interface 1

b. Connect the OV13855 camera to interface 2

c. Interface No. 3 is not used, just ignore it.

There are a total of 2 camera interfaces on the Orange Pi 5 Pro development board.

We define the positions of Cam1 and Cam?2 as shown in the figure below:

The method of plugging the camera into the Caml interface of the development
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board is as follows:

The method of plugging the camera into the Cam2 interface of the development
board is as follows:

After connecting the camera to the development board, we can use the following
method to test the camera:

a. First run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config =
Configure Ubuntu jammy based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings]

g A 7 . access point
Fersonal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< UK < Exit >

c. Then select Hardware
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System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor
Aas 4 Armaiime~as e d e o e el

Toggle hardware configuration: UART, I2C, etc.
F Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

<K > < Back >

d. Then use the keyboard's arrow keys to locate the position shown in the figure
below, and then use the space to select the camera you want to open, where
opiSpro-caml means using the ov13850 or ov13855 camera in the Caml
interface of the development board, and opiSpro-cam2 means Use the ov13850

or ov13855 camera in the Cam?2 interface of the development board.
VP LLOPLUS=-UVLIOID
I [] I

[ ] opiSpro-cam2
e. Then select <Save>to save

[ 1 pwml-ml
[ 1 pwml-m2
[ T pwm3-mO

SSEEE| < Back >

f.  Then select <Back>
|- f i i:.me-mEJ

?:3%5

< Save > < [Hack >

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

Applying changes

Reboot to enable new features?

<Neboot> <Cancel>

h. Then open a terminal on the desktop system and run the following script

397



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

orangepi@orangepi:~$ test_camera.sh

i.  Then you can see the preview screen of the camera

o Fri 17 Mar, 11:55 o [ @il orangept

In addition to a single camera, we can also use two cameras at the same time
(supporting ov13850 and ov13855 mix and match). After connecting the dual cameras,
open the configuration of Cam1+Cam?2 through orangepi-config as in the previous steps,
then restart the system, then open the terminal on the desktop and run the test camera.sh

script to see the previews of the two cameras, as follows As shown in the figure:

. ) Fri 17 Mar, 14:05 o [ @il orangept
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Please refer to the link below for camera dts configuration. You can modify it

yourself if necessary;

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk35xx/arc
h/armé64/boot/dts/rockchip/rk3588s-orangepi-5-pro-cameral.dtsi

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk35xx/arc
h/armé64/boot/dts/rockchip/rk3588s-orangepi-5-pro-camera2.dtsi

The configuration of dt overlay is in the following directory:
https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx/arc

h/armé64/boot/dts/rockchip/overlay

3. 35. How to use the ZFS file system

3.35.1. How toinstall ZFS

Before installing zfs, please make sure that the Linux image you are using is the
latest version. In addition, if zfs is already installed in the system, there is no need to

install it again.

Before installing zfs, you first need to install the kernel header files. For how to
install the kernel header files, please refer to the instructions in the section "How to
Install the Kernel Header Files".

In Ubuntu20.04, Ubuntu22.04 and Debianl1 systems, zfs cannot be installed directly
through apt. This is because the zfs version in the default apt source is lower than 2.1.6
and is incompatible with the rk linux5.10 kernel. This problem is fixed in zfs 2.1.6 and
later versions.

In order to solve this problem, we provide a deb package of zfs that can be installed
normally, which can be downloaded from the official tool of the development board.
Open the official tool and enter the zfs related deb package folder used by Ubuntu and
Debian systems. You can see three types of deb packages for Ubuntu20.04, Ubuntu22.04

and Debianl1. Please download the required version.
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8 debiant1_zfs_2.1.11

B ubuntu20.04 zfs 216

BB ubuntuz2.04_zfs 216

After downloading the corresponding version of the zfs deb package, please upload
them to the Linux system of the development board. For the upload method, please refer
to the instructions in the Methods of Uploading Files to the Development Board Linux
System.

After the upload is completed, use the ed command on the command line of the
development board Linux system to enter the directory of the deb package, and then use

the following command to install the zfs deb package.

orangepi@orangepi:~$ sudo apt install ./*.deb

After the installation is complete, use the following command to see the zfs-related
kernel modules:
orangepi@orangepi:~$ Is /lib/modules/5.10.160-rockchip-rk3588/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko
zzstd.ko

Then restart the Linux system and you will see that the zfs kernel module will be

automatically loaded.:

orangepi@orangepi:~$ Ismod | grep "zfs"

zfs 2801664 0

zunicode 327680 1 zfs

zzstd 471040 1 zfs

zlua 139264 1 zfs

zcommon 69632 1 zfs

znvpair 61440 2 zfs,zcommon

zavl 16384 1 zfs

icp 221184 1 zfs

spl 77824 6 zfs,icp,zzstd,znvpair,zcommon,zavl
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In Debian12, the default version of zfs is 2.1.11, so we can install zfs directly through
the following command. Again, before installation, you need to ensure that the system

has installed the deb package of the kernel header file.

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms

3.35.2. How to create a ZFS pool

ZFS is based on storage pools. We can add multiple physical storage devices to
the pool and then allocate storage space from this pool.

The following content is demonstrated based on the development board being
connected to an NVMe SSD and a USB flash drive.

1) First, we can use the Isblk command to view all storage devices on the development
board. Currently, the development board is connected to an NVMe SSD and a USB flash

drive. The output is as follows:

AJ:MIN RM TYPE MOUNTPOINTS
- disk

part

part

disk

disk

part /boot

part /var/log.hdd

/

disk [SWAP]

disk /var/log

disk

part

part

mtdblock® 31;
mmcb1k0O 179:
tmmcblkﬂpl 179:

(oo o N o N

mmcb1lkOp2 179:

zram@ 254:0
zraml 254:1
nvmednl 259:0
':nvmeﬁ)n 1p1 259:3
nvmeOnip9 259:4
orangepi@orangepi:~

Hiooooo

$

2) Then enter the following command to create a ZFS pool, including two storage
devices: NVMe SSD and USB flash drive.

orangepi@orangepi:~$ sudo zpool create -f pooll /dev/nvmeOn1 /dev/sda

3) Then use the zpool list command to see that the system has created a ZFS pool named
pooll, and the size of ZFS pool pooll is the size of the NVME SSD plus the size of the
USB flash drive.

orangepi@orangepi:~$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ  FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 114K 504G : = 0% 0% 1.00x ONLINE
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4) Then execute df -h and you can see that pooll is mounted to the /pooll directory.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
tmpfs 1.6G 18M 1.6G 2% /run
/dev/mmcblkOp2  29G 6.0G  22G 22%/

tmpfs 7.7G 46M 7.7G 1% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
tmpfs 7.7G 944K 7.7G 1% /tmp
/dev/mmcblkOpl 1022M  115M  908M  12% /boot
/dev/zram1 188M 4.5M 169M 3% /var/log
tmpfs 1.6G 80K 1.6G 1% /run/user/1000
pooll 489G 9.3M 489G 1% /pooll

5) Use the following command to see that the file system type of pooll is zfs

orangepi@orangepi:~$ mount | grep pooll

pooll on /pooll type zfs (rw,xattr,noacl)

6) Then we can test copying a file to the ZFS pool

orangepi@orangepi:~$ sudo cp -v /usr/local/test.mp4 /pooll/

'/ust/local/test.mp4' -> '/pool1/test. mp4'

3.3b.3. Test the data deduplication function of ZFS
1) The data deduplication function of ZFS is turned off by default. We need to execute

the following command to turn it on.

orangepi@orangepi:~$ sudo zfs set dedup=on pooll

2) Then do a simple test, first enter pooll, and then execute the following command to
generate a random file of 1G size

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pool1$ sudo dd if=/dev/urandom of=test.1g bs=1M count=1024
1024+0 records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 5.04367 s, 213 MB/s

3) Then use the following command to copy 1000 copies of a random file of 1G size
root@orangepi:/pool1$ for ((i=0; i<1000; i++)); do sudo cp test.1g Si.test.1g; done

402




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

4) Then use du -lh to see that there is currently a total of 1002G of data in the pool, but
in fact the size of the ZFS pool is only 504GB (the total capacity of SSD + U disk),

which cannot hold such large data.

root@orangepi:/pool1$ du -lh
1002G

5) Then use the zpool list command to see that only 1.01G is actually occupied, because

these 1001 files are duplicates, indicating that the data deduplication function is effective.

orangep1@orangepi:/pooll]§
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ  FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 1.01G 503G s : 0% 0% 6.00x ONLINE

3.35.4. Test the data compression function of ZFS

1) Because the stored data is different, the disk space saved by compression will also be
different, so we choose to compress a relatively large plain text file for the compression
test. Execute the following command to package the /var/log/ and /ete/ directories. into
tarball

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

2) Then the file size that can be seen through the Is -lh command and the space occupied
in the ZFS pool are both 27M

orangepi@orangepi:/pooll$ 1s -1h

total 27M

-rw-r-——r— 1 root root 27M Jun 1 14:46 text.tar
orangepi@orangepi:/pooll$ zpool list

NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT
pooll 504G 26.7M 504G - - 0% 0% 1.00x ONLINE -
orangepi@orangepi:/poolis$ Ji

3) Then we enable compression in ZFS pool pooll

root@orangepi:/pool1$ sudo zfs set compression=1z4 pooll

4) Then execute the following command again to package the /var/log/ and /ete/

directories into a tar package

root@orangepi:/pool1$ sudo tar -cf text.tar /var/log/ /etc/

5) At this time, you can see that the text.tar file size is still 27M, but it only occupies
9.47M space in the ZFS pool, indicating that the file is compressed.
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orangep i@orangepi:/pooll$ 1s -1lh
total 9.2M
-rw-r—r— 1 root root 27M Jun 1 14:54 text.ta

orangepi@orangepi:/pooll$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT]
pooli 504G 9.47M 504G - - 0% 0% 1.00x ONLINE -

3.36. How to install and use CasaOS

CasaOS is an open source home cloud system based on the Docker ecosystem,
which allows you to run a variety of home applications on your own development

board, such as NAS, home automation, media servers, etc.

3.36. 1. CasaOSs installation method
1) First you need to install docker. Docker is already pre-installed in the system released
by Orangepi Pi. This step can be skipped. You can use the following command to check

the version of docker installed.

orangepi@orangepi:~$ docker --version
Docker version 24.0.2, build cb74dfc # Output of Ubuntu Jammy system

2) Then enter the following command in the linux system to start the installation of
CasaOS
orangepi@orangepi:~$ curl -fsSL https://get.casaos.io | sudo bash

3) When you see the terminal outputting the following print information, it means that
CasaOS has been installed.
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CasalS v0.4.4.2 is running at:

Open your browser and visit the above address.

Uninstall : casaos-uninstall

3.36.2. How to use CasaOS
1) After installing CasaOS, enter http://the IP address of the development board in the
browser to open CasaOS

2) After opening CasaO, the following welcome interface will pop up. Click "Go" to
proceed to the next step.

® Casa0s x4

& C A Notsecure | 192.168.43.235/%/we <% ADS& ¢

¢

casaos
Welcome to Casa0S

Let's create your account

3) When you log in to CasaOS for the first time, the login interface is the interface for
setting the account and password. When you log in again, only the interface for entering

the account and password will appear. After setting the account and password, click
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"Create" to proceed to the next step.

® Casa0s x4 You can paste the image From the clipboard

€ C A Notsecure | 192.168.43.235/%/we <% ADS& ¢

4) Click "Accept" directly in the interface below to proceed to the next step.

® Casa0s x4

€ C A Notsecure | 192.168.43.235/%, o < o ADOa&

Show news feed from CasaOS blog

ashboard will get the the latest news feed of

5) Now enter the main page of CasaOS. There are three icons in the upper left corner for
function settings. On the left is the performance panel, which can display the current time
and status information of CPU, RAM, storage, and network. On the right is the function
panel. It has functions such as search, application recommendation, application store and

file management.
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® Casa0s x4

€& (]

e | 192.168.43.235/%, o < o ADOa&

Q

Sync your data Smarten up your home

App Store

Network status

Widget settings

6) You can click the first icon in the upper left corner to modify the account number and

password

® Casa0s x4

& Cc an

e | 192.168.43.235/%, o < o ADOa&

Password

7) You can click the second icon to set basic functions
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® Casa0s x4 ~

& C A Notsecure | 192.168.43.235/%, o < o ADOa&

Q

Sync your data Smarten up your home

App Store

Widget settings

8) The third icon in the upper left corner mainly has two functions, namely switching to
command line mode and printing log information. When switching to command line
mode, you need to enter your account and password. The account and password here refer
to the development board. Linux system account and password, the port system defaults
to number 22

® Casa0s x4 -

& C A Notsecure | 192.168.43.235/%, o < o ADOa&

Casa0S

Terminal Logs

Usemame
orangepi
Password

orangepi

2

9) Then click "Connect" to enter the command line interface:
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® Casa0s x4 ~

€« C A Notsecure | 192.168.43.235, o < o ADOa&

Casa0S

Terminal Log:

10) Another function under the third icon is to print CasaOS logs. Click "Logs" to enter.
The interface is as follows:

® Casa0s x4 ~

€ C A Notsecure | 192.168.43.235, o < o ADOa&

Casa0s

! K“

11) Click "Widget settings" in the lower left corner to set whether to display the widgets
of the performance panel on the main page.
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® Casa0s x4 ~

€ 9 C A Notsecure | 192.168.43.235/%/ <% A D& :

A W @

Q sear

Sync your data Smarten up your home

System status

‘ 28+ ‘ 23.

Py RAM
75 7.5168

Storage

[ RrT—

Widget settings

12) Click "APP Store" on the main interface to open the app store. Currently, there are a
total of 70+ APPs available in the app store.

& Cas305 x|+ -
€ C A Notsecure | 192.168.43.235, w < o AL DA
O ]

Q seasch

Sync your data Smarten up your home

Network status

0 Byt Bytes/s

Widget settings

13) Here we take Home Assistant as an example to download, find Home Assistant in
the APP Store, and then click the corresponding "install"

410



range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

® Casans x| +

€ C A Hotsecure | 192168432357

App Store

Featured apps

Jellyfin
Puts you i contol o your
I3
<

>

: Jellyfin

ERTRY

@ Syncthing
Free, secuse, and distruted e

HomeAssistant

AdGuardHeme

Unifi-controller

2 cusom el JUIEY

PhatoPrism

Sort by: Populer v

e MNextcloud
' atfoem that

AdGuardHome Pi-hole

‘6

PhotoPrism
Erowsing, organizing & sharing your

14) After the download is completed, HostAssitant will appear on the main page.

® Casa0s x| + ¥,
€ 3 C A Nobsecure | 192.16843.235/s/ <% ADO02& ¢
A W B3

17:43 Q seorc
Tuesday, October 10,2023

Sync your data Smarten up your home

System status

Network status

Widget settings

15) Click "Files" in the main interface to open the file system that comes with CasaOS,

and then you can upload and save files.

Please ensure that other devices and the development board are in the same
LAN.
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L oM B

Q Sench

Sync your data Smarten up your home

System status

.

Storage

Network status

Widget settings

© Casa0s x L .
€ 2 C A Notsecure | 192.168.43.235/%/

Files Root - DATA

E3 Root Total § tems |

3 DATA
L n E E u

B3 Dovmlosds
AppData Documents Downloads Gallery Media

P9 Gallery

B3 Media

Location +

« Shared

16) When uploading files, you need to switch to the target folder, then drag the local file
to the indicated area in the picture, or click "Upload or Create" in the upper right corner
to select the file to upload.
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® Casa0s x4

€ 3 C A Notsecure | 192.168.43.235 <% A0 & :
Files Root -~ DATA - Media - TV Shows | X
3 Roo otal 0 Hema ]
£ oATA
B3 Docur
1’ Do
e ( )
B Media
Drop your files here to upload
Location +
@
L

17) If you want to uninstall CasaOS, you can use the following command:

orangepi@orangepiSpro:~$ casaos-uninstall

3. 37. Methods of using NPU

3.37.1. Prepare tools
1) A PC with Ubuntu 20.04 operating system installed

According to the official documentation of RKNN-Toolkit2, the current version
of RKNN-Toolkit2 supports the following operating systems:
a. Ubuntu18.04 (x64)
b. Ubuntu20.04 (x64)
¢. Ubuntu22.04 (x64)

In this document, we demonstrate using the Ubuntu20.04 (x64) operatin

oQ

system. Please test other versions of the operating system yourself.

2) An Orange Pi 5 Plus development board with Debian 11 system installed

3) A Type-C interface data cable for using adb function
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~A

3.37. 2. Installing RKNN-Toolkit2 on Ubuntu PC

Toolkit2 is a development kit used on the Ubuntu PC platform. Users can easily
complete functions such as model conversion, inference, and performance

evaluation using the Python interface provided by the tool.

1) On the Ubuntu PC side, open a command-line window and enter the following

command to install python3 and pip3

test@test:~$ sudo apt-get install python3 python3-dev python3-pip

2) You can use the following command to view the installed version of python3

test@test:~$ python3 --version
Python 3.8.10

3) Then enter the following command to install the dependency package of

RKNN-Toolkit2

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install libxsltl-dev zlib1g-dev libglib2.0 \
libsm6 libgl1-mesa-glx libprotobuf-dev gcc

4) Then enter the following command to download RKNN-Toolkit2 version 1.5.2
test@test:~$ git clone git clone https://github.com/airockchip/rknn-toolkit2 -b v1.5.2

5) Then enter the following command to install the dependency package for the
corresponding version of python3. This command will use the dependencies listed in the
pip3 installation file requirements cp38-1.5.2.txt. If the dependency installation is

incomplete, do not specify the installation source and install each package separately.

test@test:~$ pip3 install -r rknn-toolkit2/doc/requirements_cp38-1.5.2.txt -i \
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https://mirror.baidu.com/pypi/simple

6) Then enter the following command to use pip3 to install the RKNN-Toolkit2 package.

After installation, you can use RKNN-Toolkit2

test@test:~$ pip3 install rknn-toolkit2/packages/rknn_toolkit2-1.5.2+b642{30c-cp38-cp38-linux_x86_64.whl

3.37.3. Use RKNN-Toolkit2 for model transformation and model
inference

RKNN-Toolkit2 supports converting models such as Caffe, TensorFlow, Te
nsorFlow Lite, ONNX, DarkNet, PyTorch, etc. into RKNN models, and then r
unning the RKNN models through simulation or using the NPU of the develo
pment board on Ubuntu PC for inference.

The example folder in RKNN-Toolkit2 provides relevant examples to help

users better understand how to operate. We take the ONNX model with yolo

vS functionality as an example for illustration.

3.37.3.1. Simulating and Running Models on Ubuntu PC

RKNN-Toolkit2 is equipped with a built-in simulator that allows users to
simulate the inference process of models on Rockchip NPU on Ubuntu PC.
This way, both model conversion and inference can be completed on Ubu

ntu PC, helping users test and validate their models faster.

1) First, switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

2) Then run the test.py script, which first converts the yolov5s relu.onnx model into an
RKNN model that can be run on the simulator, and then uses the simulator to simulate

and run the model to infer the bus.jpg image in the current directory

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

3) After the test. py script runs successfully, the following print message will be seen,
indicating that the model has successfully detected four people and a bus in the bus.jpg

image

done

--> Running model
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'W inference: The 'data_format' has not been set and defaults is nhwc!

done

class: person, score: 0.884139358997345

box coordinate left,top,right,down: [209.1040009856224, 244.4304337501526, 286.5742521882057,
506.7466902732849]

class: person, score: 0.8676778078079224

box coordinate left,top,right,down: [478.5757632255554, 238.58572268486023, 559.5273861885071,
526.479279756546]

class: person, score: 0.8246847987174988

box coordinate left,top,right,down: [110.57257843017578, 238.58099019527435,
230.54625701904297, 534.0008579492569]

class: person, score: 0.3392542004585266

box coordinate left,top,right,down: [79.96397459506989, 354.9062474966049, 122.13020265102386,
516.2529321908951]

class: bus , score: 0.7012234926223755

box coordinate left,top,right,down: [94.43931484222412, 129.53470361232758, 553.1492471694946,
468.0852304697037]

ID NPUTransfer: Transfer client closed, fd =3

4) The converted model file yolov5s_relu.rknn and the inferred image result result.jpg

are saved in the current directory

5) The result.jpg image shows the object categories and confidence rates detected in the

bus.jpg image using the yolov5s_relu.rknn model
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3.37.3.2. NPU running model using development board on

Ubuntu PC

RKNN-Toolkit2 provides users with a Python interface for inference using
the NPU of the development board through adb, allowing users to run mode
Is for inference on Ubuntu PC using the NPU of the development board.

In this way, Ubuntu PC can optimize and adjust the model based on its
actual performance when running on the NPU of the development board, usin

g the machine learning library provided by Python.

3.37.3.2.1. Connect adb using Type-C data cable

Operate the development board through adb on Ubuntu PC, please refer to the

section on ADB usage for instructions on how to use adb
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3.37.3.2.2. Update the rknn_server and librknnrt.so of the

development board

librknnrt.so is a runtime library on the board.

rknn_server is a backend proxy service running on the development boar
d, used to receive protocols transmitted from the PC via USB, execute the co
rresponding interface in the runtime library on the board, and return the res
ults to the PC.

1) First, enter the following command on Ubuntu PC to download RKNPU2 version
1.5.2
test@test:~$ git clone https://github.com/rockchip-linux/rknpu2 -b v1.5.2

2) Then, on the Ubuntu PC side, enter the following command to update the rknn_server

of the development board through the adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin

3) Then enter the following command on Ubuntu PC to update the librknnrt.so library of
the development board through adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/librknnrt.so /usr/lib

4) Open the terminal of the development board through the adb tool
test@test:~$ adb shell

5) Open the rknn_server service on the development board

root@orangepi:/# sudo restart rknn.sh

root(@orangepi:/# start rknn server,version:1.5.2(8babfeabuild@2023-08-25T10:30:31)
I NPUTransfer: Starting NPU TransferServer,Transfer version 2.1.0(b5861e7@2020-
11-23T11:50:51)

6) You can use the following command to check. If the process ID of rknn_server
appears, it means that rknn_server is already open, and the running environment of the

development board is set up

root(@orangepi:/# pgrep rknn_server
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3131

3.37. 3. 2. 3. Modify parameters in the example

1) On the Ubuntu PC side, you can view the device ID of the development board
connected to the Ubuntu PC using the following command. This ID will be used below
test@test:~$ adb devices

List of devices attached

4191859e5a120324  device

2) Switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

3) Use Vim editor to modify the test.py file

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ vim test.py

4) In the test.py file, we need to make modifications to the following content:
a. In the preprocessing configuration, modify the target platform to rk3588, so that
the resulting model is an RKNN model suitable for NPU on the RK3588

development board

# pre-process config

print('--> Config model')

rknn.config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255]...target nlatform='ck3523")

print('done')

b. In the initialization running environment, add explanations for the target
platform and device ID. The target platform is rk3588, and the device ID is the
device ID obtained from the development board through adb. The inference
operation of the running model will be performed on the NPU of the RK3588

development board
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# Init runtime environment

print('--> Init runtime

ret = rknn.init_runtime(target="r!| 8 ,device_id='

if ret != 0:
pr:l.nt( 1 . |“‘ -::,, t run +ama anvii rornmant Fa19
exit(ret)

print('done")

c. After modification, save and exit

3.37.3.2.4. Running Examples on Ubuntu PC

1) Enter the following command to run the test.py script, which first converts the
yolov5s_relu.onnx model to an RKNN model, and then loads the model onto the NPU of

the development board to infer the out.jpg image in the current directory

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

2) Enter the following command to run the test. py script, which first converts the
yolov5s_relu.onnx model to an RKNN model, and then loads the model onto the NPU of

the development board to infer the out.jpg image in the current directory

--> Init runtime environment

I target set by user is: k3588

I Check RK3588 board npu runtime version

I Starting ntp or adb, target is RK3588

I Device [4f9f859¢5a120324] not found in ntb device list.

I Start adb...

I Connect to Device success!

I NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0
(b5861e7@2020-11-23T11:50:36)

3) After the test.py script runs successfully, the converted model file yolov5s_relu.rknn

and the inferred image result result.jpg are saved in the current directory

4) The result of running is the same as the section on simulating the running model on
Ubuntu PC
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3.37.4. Call the C interface to deploy the RKNN model to the
development board and run it

RKNPU2 provides a C programming interface for chip platforms with Ro
ckchip NPU, which can help users deploy RKNN models exported from RKN
N-Toolkit2 and accelerate the implementation of AI applications.

In the example folder of RKNPU2, there are examples of deploying RKN
N models with different functionalities to the development board. We take the

deployment of an RKNN model with yolovS functionality to the RK3588 Deb

ian 11 platform as an example for illustration.

3.37.4.1. Download Cross Compile Tool

Due to the development board running a Linux system, it is necessary to use
the gcc cross compiler for compilation. Recommend using the gcc-9.3.0-x86 64 a
rrch64-linux-gnu version of gee

Enter the following command to download this version of gcc. After downloa
ding, you will receive a folder named gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-r
ockchip-linux-gnu
test@test:~$ git clone https://github.com/airockchip/gcc-buildroot-9.3.0-2020.03-x86 64 aarch

64-rockchip-linux-gnu

3.37.4. 2. Modify the compilation tool path in the script

1) Switch to the rknpu2/examples/rknn_yolov5 demo directory

test@test:~$ cd ~/rknpu2/examples/rknn_yolov5_demo

2) Modify the contents of the build-linux RK3588.sh file using the vim editor
test@test:~/rknpu2/examples/rknn_yolov5 demo$ vim build-linux_ RK3588.sh

3) In the build-linux RK3588.sh file, we need to change the value of the variable
TOOL CAIN to the path of the gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-rockc
hip-linux-gnu folder. In this way, when running the build-android RK3588.sh script,
the cross compilation tool in the gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-rockc

hip-linux-gnu folder will be used for compilation
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TARGET_SO0C="
GCC_COMPILER=aarch64-1inux-gnu

export TOOL_CHAIN=~/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-1linux-gnu
export LD_LIBRARY_PATH=${TOOL_CHAIN}/1ib64:$LD_LIBRARY_PATH

export CC=${GCC_COMPILER}-gcc

export CXX=${GCC_COMPILER}-g++

4) After modification, save and exit

3.37.4.3. Compiling rknn_yolov5_demo

1) Run build-linux RK3588.sh, which generates a program suitable for the RK3588
development board and capable of running RKNN models for inference through cross

compilation

test@test:~/rknpu2/examples/rknn_yolovS demo$ sudo apt install cmake
test@test:~/rknpu2/examples/rknn_yolov5 demo$ sudo apt-get install g++-aarch64-linux-gnu
test@test:~/rknpu2/examples/rknn_yolov5 demo$ ./build-linux RK3588.sh

2) After running build-linux RK3588.sh, an additional folder named install will appear
in the current directory. The rknn_yoov5 demo Linux folder in this folder contains

programs generated through cross compilation and related files

test@test:~/rknpu2/examples/rknn_yolovS_demo$ Is install

rknn_yolov5 demo Linux

3.37.4.4. Deploy rknn_yolov5_demo to the development
board

On the Ubuntu PC side, the following command can be used to upload the r
knn_yolov5 demo Linux folder to the development board through the adb tool, the

reby achieving the deployment of rknn_yolov5 demo on the development board

test@test:~/rknpu2/examples/rknn_yolovS demo$ adb push \

install/rknn_yolov5_demo_Linux /data/rknn_yolov5_demo_Linux
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3.37.4.5. Running rknn_yolov5_demo on the development

board

1) Accessing the file system of the development board through adb shell on Ubuntu PC
test@test:~$ adb shell
root(@orangepi:/#

2) Switch to the rknn_yolov5 demo Linux directory

root@orangepi:/# cd /data/rknn_yolov5_demo_Linux/
root(@orangepi:/data/rtknn_yolov5 demo Linux# lIs

lib model rknn yolov5 demo rknn yolov5 video demo

3) Then run the rknn_yolov5 demo program for inference. In the following command,
the program uses the yolov5s-640-640.rknn model to infer bus.jpg images. The entire

running process will be completed on the development board

root@orangepi:/data/rknn_yolov5 demo Linux# ./rknn_yolov5_demo \
./model/RK3588/yolov5s-640-640.rknn ./model/bus.jpg

4) After running, the inference result out.jpg image is saved in the current directory

root(@orangepi:/data/rtknn_yolov5 demo Linux# lIs

lib model outjpg rknn yolovS demo rknn yolov5 video demo

5) On the Ubuntu PC side, we can use the following command to download out.jpg

images through the adb tool, and then use an image viewer to view them

test@test:~$ adb pull /data/rknn_yolov5 demo_Linux/out.jpg ~/Desktop/
data/rknn_yolov5 demo_ Linux/out.jpg: ...led. 1.9 MB/s (191507 bytes in 0.095s)

6) The out.jpg image shows the object categories and confidence rates detected in the

bus.jpg image using the yolov5s-640-640.rknn model
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3. 38. RK3588 method of using PaddlePaddle

Using PaddlePaddle on the rk3588 development board, including converting
the pdmodel model to the rknn model on the PC and deploying the rknn model on
the board using PaddlePaddle FastDeploy deployment tool. The following content
was implemented in an environment with Ubuntu22.04 on the PC side and Debian

11 on the board side. Please test it yourself in other environments.

3.38.1. Ubuntu PC environment setup
The tools and purposes that need to be installed on Ubuntu PC are as follows

Tool Name Purpose

Used for creating and managing Python
Anaconda3 )

environments

Used to convert pdmodel model to
Paddle2ONNX

ONNX model

) Used to convert ONNX models to RKNN

RKNN-Toolkit2

models

3.38.1.1. Installing Anaconda3 on PC

1) Open a browser on Ubuntu PC and enter the following URL in the address bar to
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download and install the Anaconda3 script. After downloading, you will receive the
Anaconda3-2023.07-1-Linux-x86_64.sh file

https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux
-x86_64.sh

2) Then open the terminal and run the Anaconda3-2023.07-1-Linux-x86_64.sh script to

install Anaconda3

test@test:~/Downloads$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

3) Then the installation script will output the following prompt message. Click the enter

key to continue the installation

$ sh Anaconda3-2023.07-1-Linux-x86_64.sh
Welcome to Anaconda3 2023.07-1

In order to continue the installation process, please review the license

agreement.

Please, press ENTER to continue

>>>

4) After clicking the enter key, some introduction information about Anaconda3 will
appear. Keep clicking the " | " key
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Copyright 2015-2023, Anaconda, Inc.

All rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal agreement between y

ou and Anaconda, Inc. ("Anaconda") and governs your use of Anaconda Distribution

(which was formerly known as Anaconda Individual Edition).

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusi
ve, non-transferable license to:

* Install and use the Anaconda Distribution (which was formerly known as Anaco
nda Individual Edition),
* Modify and create derivative works of sample source code delivered in Anacon
da Distribution from Anaconda's repository, and;
* Redistribute code files in source (if provided to you by Anaconda as source)
and binary forms, with or without modification subject to the requirements set
forth below, and;

5) Then the installation script will prompt whether to accept the license terms. At this
point, enter yes and press enter to proceed

The following packages listed on https://www.anaconda.com/cryptography are inclu
ded in the repository accessible through Anaconda Distribution that relate to cr

yptography.

Last updated February 25, 2022

Do you accept the license terms? [yes|no]

[no] >>>

6) Then the installation script will remind you to install Anaconda3 to your home
directory. Press Enter to confirm
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Anaconda3 will now be installed into this location:

/home/1ly/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/ly/anaconda3] >>>

7) Then the installation script will prompt whether to initialize Anaconda3. Enter yes
and press enter
installation finished.

Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

[no] >>>

8) When the following print appears on the terminal, it indicates that Anaconda3 has
been successfully installed

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

3.38.1.2. PC installation of RKNN-Toolkit2

1) Open the terminal on Ubuntu PC and create an environment with Python version 3.8

using Anaconda3 tool

(base)test@test:~$ conda create -n fastdeploy python=3.8

2) Activate the environment of python3.8 that was just created

(base)test@test:~$ conda activate fastdeploy

3) Then install the pip3 development tool and package management tool

(fastdeploy)test@test:~$ sudo apt-get install python3-dev python3-pip
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4) Then install the dependency package for RKNN-Toolkit2
(fastdeploy)test@test:~§ sudo apt-get install libxsltl-dev zliblg-dev libglib2.0 libs|
mo6 libgll-mesa-glx libprotobuf-dev gcc

5) rknn_toolkit2 has a specific dependency on numpy, so numpy==1.16.6 needs to be
installed first

(fastdeploy)test@test:~$ pip install numpy==1.16.6

6) Install git tools
(fastdeploy)test@test:~$ sudo apt install git

7) Then execute the following command to download RKNN-Toolkit2. After

downloading, you will receive the rknn-toolkit2 folder

(fastdeploy)test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2

8) Then execute the following command to install RKNN-Toolkit2 corresponding to
Python 3.8 version

(fastdeploy)test@test:~$ pip install rknn-toolkit2/rknn-toolkit2/packages/rknn_tool
kit2-1.6.0+81121f4d-cp38-cp38-linux x86 64.whl

3.38.1.3. Installing Paddle20ONNX on PC

You can execute the following command to install paddle2onnx

(fastdeploy)test@test:~$ pip install paddle2onnx

3.38.2. Board end environment setup
The tools and purposes that need to be installed at the board end are as follows

Tool Name Purpose

Used for creating and managing Python
Anaconda3 .

environments
rknpu2 The basic driver of rknpu2

Compile to obtain FastDeploy inference
FastDeploy

library
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3.38.2.1. Board end installation of Anaconda3

1) Open a browser on the board and enter the following URL in the address bar to
download and install the Anaconda3 script. After downloading, you will receive the
Anaconda3-2023.07-1-Linux-aarch64.sh
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux
-aarch64.sh

2) Open the terminal and run the Anaconda3-2023.07-1-Linux-aarch64.sh script to

install Anaconda3

orangepi@orangepi:~/Downloads$ sh Anaconda3-2023.07-1-Linux-aarch64.sh

3) Then the installation script will output the following prompt message, click enter to

continue the installation

sh Anacon 07-1-Linux-aarch64.sh

Welcome to Anaconda3 .07-1

continue the installati , P review the 1i

ENTER to continue

4) After clicking the enter key, some introduction information about Anaconda3 will

appear. Keep clicking the " | " key

r the 3-clause BSD

Inc. (“Anaconda") and governs your use of Ana

[Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusive, non-transferable license to:

* Install and the bution ( c o K Ana da Individual Edition),

* Modify and create d vat of sampl. d d in An tion from Anaconda repository, and;

* Redistribute code fil in source (if prov to you by Anaconda as sou t modification subject to the requirements se
forth below, and;

lable patches, workarounds or other updates to Anaconda Distribu . L updates are provided with their
verning tert h r part of Anaconda Distribution licensed to you a ovided in this A t. reement does not entitle you to
t for Anacon
all rights not expre: y granted to you in this Agr

ribution and use in and binary forms, with or without modification, are permitted provided that the following conditions

cop:! ght notice, this list of conditions and the following disclaime

yright notice, this list of conditions and the following discla

Anaconda nor the names of its contributors may be used to endorse or promote products derived from this

tribution is not part of a com product for le. P e contact the team for a third party redistribution commer

. Please contact us to learn more about our commercial offerings.

and r includi al L d to Anacond
all right
ch products. f end or tran t % o to Anacond
esting or recom s t F r hout limi & featt or functionality relating t , or any co
questions, s - ke ( 3 ch Fee . 1 to Anaconda all right, titl
EsbORESS

5) Then the installation script will prompt whether to accept the license terms. At this

point, enter 'yes' and press enter to proceed
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Ulowing packages listed on https anaconda.com/cryptography are included in the repository ble through Anaconda Distribution that relate to
tography.

updated February 25, 2022

6) Then the installation script will remind you to install Anaconda3 to your home
directory. Press Enter to confirm

nstalled into this location:
3

ER on
L allation
n below

[/home/orangepi/anaconda3] >>> [

7) Then the installation script will prompt whether to initialize Anaconda3. Enter yes
and press enter

ation finished.
sh the installer to initialize Anaconda3

onda init? [yes|no]

8) When the following print appears on the terminal, it indicates that Anaconda3 has
been successfully installed

If you'd prefer that conda’ onment not be activated on startup,
set the auto_activate e parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

9) If you use the conda command on the terminal and it shows that the command does
not exist, you need to modify the ~/.bashre file

orangepi@orangepi:~$ vi ~/.bashre

10) Add the following code at the end of the ~/.bashrc file

export PATH=/home/orangepi/anaconda3/bin:$PATH

11) Then enter the following command in the terminal to make the previous

modification effective

orangepi@orangepi:~$ source ~/.bashre

12) Then enter the following command in the terminal to initialize conda

(base)orangepi@orangepi:~$ conda init bash
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13) Then close the current terminal and reopen another terminal, and you can use the

conda command normally now

3. 38. 2. 2. Board end installation of rknpu2 driver

1) Open the terminal on the board and create an environment with python version 3.9
using the Anaconda3 tool

(base)orangepi@orangepi:~$ conda create -n fastdeploy python=3.9

2) Activate the environment of python3.9 that was just created

(base)orangepi@orangepi:~$ conda activate fastdeploy

3) Download the rknpu2 device install 1.4.0.zip file through wget

(fastdeploy)orangepi@orangepi:~$ wget https://bj.bcebos.com/fastdeploy/third_libs/r]

knpu2_device_install _1.4.0.zip

4) Then the following command is executed to decompress
rknpu2 device install 1.4.0.zip, which will result in the rknpu2 device install 1.4.0
folder and the  MACOSX folder

(fastdeploy)orangepi@orangepi:~$ unzip rknpu2 device_install 1.4.0.zip

5) Switch to the directory rknpu2_device install 1.4.0

(fastdeploy)orangepi@orangepi:~$ cd rknpu2_device_install_1.4.0/

6) There is the rknn_install rk3588.sh script in this directory. Running this script will
complete the installation of the rknpu2 driver on the board

(fastdeploy)orangepi@orangepi:~/tknpu2_device install 1.4.0$ sudo bash rknn_install_r|
k3588.sh

3.38.2.3. Board side compilation FastDeploy C++ SDK

1) During compilation, the cmake command is required. You can execute the following
command to install the cmake tool

(fastdeploy)orangepi@orangepi:~$ sudo apt-get install -y cmake
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2) Then download the FastDeploy SDK, and after the command is executed, you will
receive the FastDeploy folder

(fastdeploy)orangepi@orangepi:~$ git clone https://github.com/PaddlePaddle/FastD
eploy.git

3) Switch to FastDeploy directory

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy

4) Create the build directory and switch to the build directory

(fastdeploy)orangepi@orangepi:~/FastDeploy$ mkdir build && cd build

5) Before compilation, cmake needs to be used to configure the project information that
needs to be compiled. After executing the following command, some additional files will

appear in the current directory, including the Makefile file file used for compilation

(fastdeploy)orangepi@orangepi:~/FastDeploy/builds cmake .. -DENABLE_ORT BACKEND=ON \
-DENABLE_RKNPU2_BACKEND=ON \

-DENABLE_VISION=ON \

-DRKNN2_TARGET_SOC=RK3588 \

-DCMAKE_INSTALL_PREFIX=${PWD}/fastdeploy-0.0.3

6) Execute the following command to start compiling

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make -j8

7) After compilation, use the following command to install the compiled file to the

specified path

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make install

8) After the compilation is completed, the main folder obtained is fastdeploy-0.0.3. In
this folder, there is a script file called fastdeploy init.sh for configuring environment
variables. After using this script to configure environment variables, you can use some of

the compiled library files

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ source fastdeploy-0.0.3/fastdeploy_init.sh

3. 38.3. Deploying Model Example with FastDeploy
The ResNet50 vd model is a model used for object classification. Taking the

ResNet50 vd model as an example, we will explain the process of deploying the
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pdmodel model using FastDeploy

3.38.3. 1. Ubuntu PC Model Conversion

1) Open the terminal on the PC and activate the python3.8 environment created using
Anaconda3 before activation

test@test:~$ conda activate fastdeploy

2) In the script for model conversion, it is necessary to import the yaml module and the

six module. You can execute the following command to install them

(fastdeploy)test@test:~$ pip install pyyaml six

3) Execute the following command to download the ResNet50 vd_infer.tgz file

(fastdeploy)test@test:~$ wget https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50 vd_infer.tgz

4) After decompressing the ResNet50 vd_infer.tgz file, you can obtain the
ResNet50 vd infer folder, which contains the pdmodel file inference.pdmodel and other
related files

(fastdeploy)test@test:~$ tar -xvf ResNet50 vd_infer.tgz

5) You can use the following command to convert the pdmodel model to an onnx model
through paddle2onnx. After executing this command, the converted onnx model file
ResNet50 vd infer.onnx will appear in the ResNet50 vd infer folder

(fastdeploy)test@test:~$ paddle2onnx --model_dir ResNet50 vd_infer \
--model_filename inference.pdmodel \

--params_filename inference.pdiparams \

--save file ResNet50 vd _infer/ResNet50 vd_infer.onnx \
--enable_dev_version True \

--opset_version 10 \

--enable_onnx_checker True

6) Then use the following command to fix the shape to [1,3,224,224]. After executing
the command, the ResNet50 vd infer.onnx file will be modified

(fastdeploy)test@test:~$ python -m paddle2onnx.optimize --input_model \
ResNet50_vd_infer/ResNet50_vd_infer.onnx \
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--output_model ResNetS0 vd_infer/ResNet50 vd_infer.onnx \
--input_shape_dict "{'inputs':[1,3,224,224]}"

7) To convert the onnx model to the rknn model, you need to use the script in the
FastDeploy SDK. Execute the following command to download FastDeploy

(fastdeploy)test@test:~$ git clone https://github.com/PaddlePaddle/FastDeploy.git

8) Then transfer the ResNet50 vd_inner folder to the corresponding directory in
FastDeploy

(fastdeploy)test@test:~$ mv ResNet50 vd_infer \
FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

9) Switch to the directory for model conversion

(fastdeploy)test@test:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

100 By executing the following command, you can convert the onnx model to an rknn
model, and finally obtain the rknn model file
ResNet50 vd infer rk3588 unquantized.rknn in the ResNet50 vd infer directory

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$ python ./rknpuZ_tools/export.py \
~-config_path ./rknpu2_tools/config/ResNet50_vd_infer_rknn.yaml \

~-target_platform rk3588

11) When deploying on the board side, the rtknn model file name used is
ResNet50 vd infer rk3588.rknn, so it is necessary to rename the
ResNet50 vd infer rk3588 unquantized.rknn file to ResNet50 vd infer rk3588.rknn

\(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$  mv ResNet50_vd_infer/ResNet50_vd_infer_rk3588_unquantized.rknn \

IResNet50_vd_infer/ResNet50_vd_infer_rk3588.rknn

3.38.3.2. Board End Model Deployment

1) Open the terminal on the board and activate the Python 3.9 environment created using
Anaconda3 before activation

orangepi@orangepi:~$ conda activate fastdeploy

2) Run the fastdeploy _init.sh script to configure the environment
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(fastdeploy)orangepi@orangepi:~$ source FastDeploy/build/fastdeploy-0.0.3/fastdeploy_init.sh

3) Switch to the example directory for deploying ResNet50 models in FastDeploy

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp

4) Create a directory structure in this directory

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$  mKkdir build images ppclas_model_dir thirdpartys

5) Copy the compiled fastdeploy-0.0.3 folder to the thirdpartys folder

(fastdepl ) i:~/FastDepl ision/classificati rockchip/rknpu2/cpps  €p - ~/FastDeploy/build/fastdeploy-0.0.3/ thirdpartys/

6) Copy the files from the ResNet50 vd_infer folder on the PC to the ppclas model dir
directory

7) Switch to the images directory

.
(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$ Cd lmages

8) Download test images from the images directory using wget

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ wget https://gitee.com/paddlepaddle/PaddleClas/ra

w/release/2.4/deploy/images/ImageNet/ILSVRC2012_val_00000010.jpeg

9) Then switch to the build directory for compilation

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ cd ../build/

10) Using cmake to configure the content that needs to be compiled, after executing the

command, some files will appear in the current directory, including the Makefile file file

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cmake ..

11) Execute the following command to start compiling

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make -j8

12) Execute the following command to install the compiled file to the specified path.
After executing the command, an additional install directory will appear in the current

directory

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make install
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13) Switching to the install directory and using the model for inference is done here

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cd install

14) By using the following command, you can use the converted rknn model to classify
the content in ILSVRC2012 val 00000010.jpeg images

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build/install$ ./rknpu_test \

./ppclas_model_dir/ ./images/ILSVRC2012 val 00000010.jpeg

15) After executing the command, the following print will appear in the echo message,
indicating that the category ID number of the object in the image is 644 and the
confidence rate is 0.072998

ClassifyResult(

label ids: 644,

scores: 0.072998,

)

3. 39. Method for Running RKLLM Large Model with RK3588

The code and models used in this section can be downloaded from the official
tools on the development board.

3.39.1. Introduction to RKLLM

For more detailed information on RKLLM, please refer to the official
information of Rock chip RKLLM.

RKLLM can help users quickly deploy LLM models to the RK3588 development
board. The overall framework is shown in the following figure:
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3.39.1. 1. Introduction to RKLLM toolchain

3.39.1.1. 1. RKLLM Toolkit Function Introduction

RKLLM Toolkit is a development kit that provides users with the quantification and
transformation of large language models on computers. The Python interface provided by

this tool can easily complete the following functions:

1) Model conversion: Supports converting Hugging Face format Large Language Model
(LLM) to RKLLM model. Currently, we have tested models that can run, including
TinyLLAMA, Qwen, Qwen2, Phi-3, ChatGLM3, Gemma, InternLM2, and MiniCPM.
The converted RKLLM model can be loaded and used on the RK3588 platform.

2) Quantization function: Supports quantifying floating-point models to fixed-point

models. Currently, the supported quantization type is w8a8, which means that weights

and activations are quantized to 8-bit width.

3.39. 1. 1. 2. Introduction to RKLLM runtime features
The RKLLM runtime is mainly responsible for loading the RKLLM model obtained

from the RKLLM Toolkit conversion, and implementing the inference of the RKLLM
model on the RK3588 NPU by calling the NPU driver on the RK3588 NPU. When
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inferring the RKLLM model, users can define their own inference parameter settings for
the RKLLM model, define different text generation methods, and continuously obtain the
inference results of the model through pre-defined callback functions. For more detailed

explanations, please refer to the official information of Rockch RKLLM.

3.39.1.2. Introduction to RKLLM Development Process

The overall development steps of RKLLM are mainly divided into two parts: model

transformation and board side deployment and operation.

1) Perform model conversion on Ubuntu PC. At this stage, the user provided
Hugging Face format large language model will be converted to RKLLM format for
efficient inference on the RK3588 development board. This step includes:

a. Build RKLLM Toolkit environment: Use Conda on Ubuntu PC to build the

runtime environment for RKLLM Toolkit.

b. Model conversion: Use RKLLM Toolkit to convert the obtained Hugging Face
format large language model or the self trained large language model (note that the saved
structure of the model should be consistent with the model structure on the Hugging Face

platform) to a. rkllm format file that can run on the RK3588 development board.

c. Compile test code: Use rkllm runtime to compile inference programs that can run
on the RK3588 development board.

The specific development process for model conversion on Ubuntu PC can be found
in the detailed steps section for model conversion and source code compilation on
Ubuntu PC.

2) Deploy and run on the development board side. This stage covers the actual
deployment and operation of the model on the RK3588 development board. It usually
includes the following steps:

a. Upgrade kernel NPU version: Upgrade the NPU version of the development board

kernel to v0.9.6.
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b. Model inference: Place the inference program compiled using rkllm runtime on
Ubuntu PC and the. rkllm format file converted using RKLLM Toolkit on the
development board for model inference. You can directly run inference on the
development board. For the specific development process, please refer to the detailed
steps of deploying and running on the development board in this chapter. You can
also deploy the server-side service on the development board. Ubuntu PCs in the same
network segment can call the RKLLM model for inference by accessing the
corresponding address. The specific development process can be found in the detailed
steps section of the deployment and operation of the Server service on the

development board in this chapter.

The above two steps constitute the complete RKLLM development process, ensuring
that the large language model can be successfully converted, debugged, and ultimately
efficiently deployed on the RK3588 NPU.

3.39.2. Preparation of tools
1) A PC equipped with Ubuntu 22.04 operating system. In this document, we will
demonstrate using the Ubuntu 22.04 (x64) operating system. Please test other

versions of the operating system yourself.

2) A RK3588 development board.
3.39.3. Detailed steps for model conversion and source code
compilation on Ubuntu PC

3.39.3.1. Building RKLLM Toolkit Environment

1) First, download the RKLLM toolchain.
test@test:~$ git clone https://github.com/airockchip/rknn-llm.git

2) After downloading, use the Is command to check if the downloaded file is correct
test@test:~/test$ s

rknn-1lm

test@test:~$ cd rknn-llm

test@test:~/rknn-1lm$ 1s

CHANGELOG.md doc LICENSE README.md res rkllm-runtime
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‘rkllm-toolkit rknpu-driver

3) The specific file directory in rknn llm is as follows:

test@test:~/rknn-1lm$ sudo apt install tree
test@test:~/rknn-1lm$ tree
doc
——Rockchip RKLLM_SDK_CN.pdf # RKLLM SDK Explanation document

rkllm-runtime

F——examples

| I
| L—— rkllm_server demo # RKLLM-Server Deployment Example Project

F——runtime

L—— Android

L—— librkllm_api
L

rkllm_api_demo # Board end inference call example project

|

|

| arm64-v8a

| L—— Jibrkllmrt.so # RKLLM Runtime library
| L——include

| L—— rkilm.h # Runtime Header file
| L—— Linux

| L—— librkllm_api

| L——aarch64

| L—— Jibrkllmrt.so # RKLLM Runtime library

| L——include
|

L—— rkllmh  # Runtime Header file
rkllm-toolkit

F——examples

| L—— huggingface

| — test.py

F——mpackages

| L—— mdSsum.txt

| L—— rkllm_toolkit-x.x.x-cp38-cp38-linux_x86 64.whl
rknpu-driver

L——rknpu_driver 0.9.6 20240322 tar.bz2

4) Then download and install the miniforge3 installation package.
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test@test:~$ wget -c https://mirrors.bfsu.edu.cn/github-release/conda-forge/miniforge/LatestRelease/Miniforge3-Linux-x86_64.sh
test@test:~$ chmod 777 Miniforge3-Linux-x86_64.sh

test@test:~$ bash Miniforge3-Linux-x86_64.sh

Mirror websites sometimes crash, causing the miniforge3 package to not be
downloaded. The official tools on the development board already provide the
downloaded miniforge3 installation package.

When running bash Miniforge3-Linux-x86_64.sh, simply press Enter for all
options.

5) Then enter the Conda base environment.

test@test:~$ source ~/miniforge3/bin/activate
(base) test@test:~$

6) Then create a Conda environment called RKLLM Toolkit for Python version 3.8
(recommended version).
(base) test@test:~$ conda create -n RKLLM-Toolkit python=3.8

7) Then enter the RKLLM Toolkit Conda environment.
(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

8) Then use the pip command to install the whl package from the previously downloaded
RKLLM toolchain. The directory is:rknn-llm/rkllm-toolkit/packages/
rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl. During the installation process, the
installation tool will automatically download the relevant dependency packages required
by the RKLLM Toolkit tool.

(base) test@test:~$ pip3 install rknn-Ilm/rkllm-toolkit/packages/rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl

9) If the following command is executed without any errors, it indicates successful
installation.

(RKLLM-Toolkit) test@test:~$ python

>>> from rkllm.api import RKLLM
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3. 39. 3. 2. Model Conversion

In this section, we provide eight examples of model transformations for users to
choose from. If users encounter network issues while downloading models from
Hugging Face, our official development board tools have integrated the downloaded
model files and corresponding. rkllm conversion files.

3. 39. 3. 2. 1. Converting the TinyLLAMA model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the TinyLLAMA model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/TinyLlama/TinyLlama-1.1B-Chat-v1.0

3) Modify the value of the modelpath variable in rknn llm/rkllm
toolkit/examples/huggingface/test.py to the absolute path where the downloaded
TinyLlama-1.1B-Chat-v1.0 folder is located, and then modify the value in parentheses of
ret = llm.export_rkllm ("./qwen.rkllm") to the path of the. rkllm grid file to be saved. We
will modify it to ret=llm. export_rkllm ("./TinyLlama.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/TinyLlama-1.1B-Chat-v1.0" #Fill in your own path

ret = llm.export_rkllm("./TinyLlama.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:
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(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.8.1

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored

Optimizing model: 100%]| | 22/22 [12:33<@0:88, 34.27s/it]

Converting model: 100%| | 201/201 [00:00<00:00, 2031458.08it/s]
Model has been saved to ./TinyLlama.rkllm!

6) Finally, a successful conversion will result in a TinyLlama.rkllm file in the current
directory, with a size of approximately 1.09G.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls

test.py TinyLlama.rkllm

3. 39. 3. 2. 2. Convert Qwen model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the Qwen model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen-1_8B-Chat

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path where the
downloaded Qwen-1 8B-Chat folder is located, and then modify ret = llm.export_rkllm
("./gwen.rkllm") to include the path of the .rkllm format file to be saved in parentheses.
We will modify it to ret = llm.export_rkllm ("./Qwen.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/Qwen-1_8B-Chat" #Fill in your own path

ret = llm.export_rkllm("./Qwen.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py
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5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py
rk1lm-toolkit version: 1.6.1

Loading checkpoint shards: 1080%]| | 2/2 [e1:08<00:00, 34.02s/it]
optimizing model: 1ee%| | 2u/24 [14:26<8@:00, 36.125/it]
Converting model: 106%]| | 195/195 [00:00<00:00, 1619582.73it/s]

Model has been saved to ./Qwen.rkllm!

6) Finally, a successful conversion will result in the Qwen.rkllm file in the current
directory, which is approximately 2.01GB in size.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls

test.py Qwen.rkllm

3. 39. 3. 2. 3. Convert Qwen2 model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the Qwen2 model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen1.5-0.5B

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path where the
downloaded Qwenl.5-0.5B folder is located, and then modify ret = llm.export rkllm
("./gwen.rkllm") to include the path of the .rkllm format file to be saved in parentheses.
We will modify it to ret = llm.export_rkllm ("./Qwen2.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-1lm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen1.5-0.5B"  #Fill in your own path

ret = llm.export_rkllm("./Qwen2.rkllm")

4) Run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to convert

large models.
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(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1
Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.

The argument *trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

Optimizing model: 100%| | 20/2u [24:22<00:00, 60.95s/it]
Converting model: 100%]| | 201/291 [06:00<00:00, 1971797.20it/s]
Model has been saved to ./Quwen2.rkllm!

6) Finally, a successful conversion will result in the Qwen2.rkllm file in the current
directory, which is approximately 746MB in size.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ Is

test.py Qwen2.rkllm

3.39.3.2.4. Convert Phi-3 model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-Ifs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the Phi-3 model
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/microsoft/Phi-3-mini-4k-instruct

(RKLLM-Toolkit) test@test:~$ cd Phi-3-mini-4k-instruct
(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ git reset --hard 291e9e30e38030c23497afa30f3af1f104837aa6

(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ cd ..

3) Modify the value of the modelpath variable in rknn Ilm/rkllm
toolkit/examples/huggingface/test. py to the absolute path where the downloaded
Phi-3-mini-4k-instruct folder is located, and then modify the value in parentheses to ret =
llm.export_rkllm ("./qwen.rkllm") to the path of the .rkllm format file to be saved. We
will modify it to ret = llm.export_rkllm ("./Phi3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
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modelpath = "/path/your/Phi-3-mini-4k-instruct" #Fill in your own path
ret = llm.export rkllm("./Phi3.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py

rhllm-toolkit version: 1.0.1

Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.
*flash-attention* package not found, consider installing for better performance: No module named 'flash_attn'.

Current ‘flash-attenton' does not support ‘window_size'. Either upgrade or use ‘attn_implementation='eager':*.

Loading checkpoint shards: 100%| | 2/2 [e0:02<00:08, 1.U46s/it]

Optimizing model: %] | /32 [e@:00<?, ?it/s]
You are not running the flash-attention implementation, expect numerical differences.

Optimizing model: 1@8%| | 32/32 [15:36<e0:88, 29.27s/it]
Converting model: 106%| | 195/195 [60:00<0O:00, U109996.38it/s]
Model has been saved to ./Phi3.rkllm!

6) The successful conversion will result in the Phi3.rkllm file in the current directory,
which is approximately 3.66GB in size.

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is

test.py Phi3.rkllm

3.39.3.2.5. Convert ChatGLM3 model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-Ifs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the ChatGLM3 model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/THUDM/chatglm3-6b

(RKLLM-Toolkit) test@test:~$ cd chatglm3-6b
(RKLLM-Toolkit) test@test:~/chatglm3-6b$ git reset --hard 103caa40027ebfd8450289ca2f278eac4ff26405
(RKLLM-Toolkit) test@test:~/chatglm3-6b$ cd ..
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3) Modify the value of the modelpath variable in rknn Ilm/rkllm
toolkit/examples/huggingface/test. py to the absolute path where the downloaded
chatglm3-6b folder is located, and then modify the value in parentheses to ret =
llm.export_rkllm ("./qwen.rkllm") to the path of the .rkllm format file to be saved. We
will modify it to ret = llm.export_rkllm ("./chatglm3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/chatglm3-6b" #Fill in your own path

ret = llm.export_rkllm("./chatglm3.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

Model has been saved to ./chatglm3.rkllm!

6) Finally, a successful conversion will result in the chatglm3.rkllm file in the current
directory, which is approximately 6.07G in size.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ Is

test.py chatglm3.rkllm

3.39.3.2.6. Convert Gemma Model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-Ifs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install
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2) Next, download the Gemma model.

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/google/gemma-2b-it
(RKLLM-Toolkit) test@test:~$ cd gemma-2b-it
(RKLLM-Toolkit) test@test:~/gemma-2b-it$ git reset --hard de144fb2268dee1066f515465df532c05¢699d48

(RKLLM-Toolkit) test@test:~/gemma-2b-it$ cd ..

3) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path where the
downloaded gemma-2b-it folder is located, and then modify the value in parentheses of
ret = llm.export_rkllm("./qwen.rkllm") to the path of the. rkllm format file to be saved.
We will modify it to ret = llm.export_rkllm("./Gemma.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/gemma-2b-it" #Fill in your own path

ret = llm.export_rkllm("./Gemma.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.0.1

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

Loading checkpoint shards: 100%| | 2/2 [e0:01<0D:00, 1.45it/s]

optimizing model: 100%| | 18/18 [@5:21<60:00, 17.89s/it]

Converting model: 108%| | 165/165 [@e:08<00:00, 19.91it/s]
Model has been saved to ./Gemma.rkllm

6) Finally, a successful conversion will result in the Gemma.rkllm in the current directory,
which is approximately 3.81GB in size.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is
test.py Gemma.rkllm

3. 39. 3.2.7. Converting the InternLM2 model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.
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(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the InternLM2 model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/internlm/internlm2-chat-1_8b

(RKLLM-Toolkit) test@test:~$ cd internlm2-chat-1_8b
(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ git reset --hard ecccbb5¢87079ad84e5788baa55dd6e21a9¢614d

(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ cd ..

3) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path where the
downloaded internlm2-chat-1_8b folder is located, and then modify the value in
parentheses of ret = llm.export_rkllm("./qwen.rkllm") to the path of the. rkllm formatted
file to be saved. We will modify it to ret = llm.export_rkllm("./InternLM2.rklIm").
(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/internlm2-chat-1_8b" #Fill in your own path

ret = llm.export_rkllm("./InternLM2.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1

Loading checkpoint shards: 100%]| | 2/2 [@e:01<00:00, 1.23it/s]
optimizing model: 1eesx| | 2u/20 [BS:u7<e@:88, 14.49s/it]
Converting model: 180%| | 171/171 [ee:ee<es:e@@, 2291u56.82it/s]

Model has been saved to ./InternLM2.rkllm

6) Finally, a successful conversion will result in the InternLM2.rkllm file in the current
directory, which is approximately 1.94G in size.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py InternLM2.rkllm
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3.39. 3.2.8. Convert MiniCPM model

1) Install Git LFS on the Ubuntu operating system first. If it is already installed, you can
skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next, download the MiniCPM model.

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/openbmb/MiniCPM-2B-sft-bf16

(RKLLM-Toolkit) test@test:~$ cd MiniCPM-2B-sft-bfl6
(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ git reset --hard 79fbb1db171e6d8bf77cdb0a94076a43003abd9e

(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ cd ..

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded MiniCPM-2B-sft-bf16 folder, and then modify the value in parentheses of
ret = llm.export_rkllm("./qwen.rkllm") to the path of the .rkllm formatted file to be saved.
We will modify it to ret = lIm.export_rkllm("./MiniCPM.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/MiniCPM-2B-sft-bf16" #Fill in your own path

ret = llm.export_rkllm("./MiniCPM.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file in Python to
convert the large model.

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1

Optimizing model: 180%| | ue/ue [B5:58<00:00, B.955/it]
Converting model: 108%| | 363/363 [00:00<00:00, 45313U6.29it/s]

Model has been saved to ./MiniCPM.rkllm!
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6) Finally, a successful conversion will result in the MiniCPM.rkllm file in the current
directory, which is approximately 3.07GB in size.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ Is

test.py MiniCPM.rkllm

3.39.3.3. Compile Test Code

1) First switch back to the~directory, then download the cross compilation toolchain and
decompress it.

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ cd ~

(RKLLM-Toolkit) test@test:~$ sudo apt install cmake

(RKLLM-Toolkit) test@test:~$ wget
https://developer.arm.com/-/media/Files/downloads/gnu-a/10.2-2020.11/binrel/gcc-arm-10.2-2020.11-x

86_64-aarch64-none-linux-gnu.tar.xz

(RKLLM-Toolkit) test@test:~$ tar -xJf gec-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar.xz

2) Then modify the GCC_COMPILER PATH in the
rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh to

~/gcc-arm-10.2-2020.11-x86 64-aarch64-none-linux-gnu/bin/aarch64-none-linux-gnu.

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh

{=~/gcc-arm-10.2-2020.11-x86_6U-aarch64-none-1inux-gnu/bin/aarché64-none-1linux-gnu
-gcc
—-g++
-strip

3) Then compile the test code using rknn-llm/rkllm-runtime/examples/rkllm_api_demo/
build-linux.sh.
(RKLLM-Toolkit) test@test:~$ c¢d rknn-llm/rkllm-runtime/examples/rkllm_api_demo

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-runtime/examples/rkllm_api_demo$ bash build-linux.sh

4) Finally, compile and view the generated Ilm_demo file.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-runtime/examples/rkllm_api_demo$ Is
build/build_linux_aarch64 Release
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CMakeCache.txt CMakeFiles cmake install.cmake Ilm demo Makefile

3.39.4. Detailed steps for deploying and running the development
board

3.39.4.1. Upgrading the NPU version of the kernel

1) Due to the high NPU kernel version required for the provided RKLLM, users need to
confirm whether the minimum NPU kernel version on the board is v0.9.6 before using
the RKLLM Runtime for model inference. If the NPU version is lower than v0.9.6,
please download the latest image from the official website or download the latest kernel

for self updating. The specific query command is as follows:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/version
RKNPU driver: v0.9.6

2) If the queried NPU version is lower than v0.9.6, use one of the following methods to
upgrade:

a. Download the Linux image with the lowest version of 1.0.4 from the official

website, and refer to the instructions in this manual to burn the downloaded

image into the development board.

b. Firstly, download the kernel deb package with a minimum version of 1.0.
4 from the official website, and refer to the section on compiling the lin
ux kernel in this manual to update the kernel. Then place the header file
rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/include/rkllm.h in /usr/incl
ude/, and the library file rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/

aarch64/librkllmrt.s in /usr/lib/.

orangepi@orangepi:~$ sudo cp -f ~/rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/include/rkllm.h /usr/include/

orangepi@orangepi:~$ sudo cp -f ~/rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/aarch64/librkllmrt.so /usr/lib/

3.39.4. 2. Model inference

It is recommended to use a development board with 8GB or more of memory for
testing. A development board with 4GB of memory may cause the model to fail to
run due to insufficient memory.
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3.39.4.2.1. TinyLLAMA model inference

1) Firstly, upload the llm demo program and TinyLlama.rkllm model file compiled on
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo TinyLlama.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./TinyLlama.rkllm

4) If it runs successfully, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

SRR R R Rk

) Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The nowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) If the following failure interface pops up after running, simply reboot the development
board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the
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successful test result is as follows:

Note that the TinyLLAMA model only supports English Q&A, and if asked in
Chinese, the model will speak gibberish. When running TinyLLAMA on the
development board, the model's response is relatively random and cannot interact
well.

ser: The tallest mountain in the world
Jrobot: , Mount Everest is located in Nepal and stands at 29,029 feet (8,848 meters).

3. Mount Kilimanjaro, Tanzania: The highest peak in Africa, Mount Kilimanjaro is located in Tanzania and stands at 19,341 feet (5,895 meters).

. Mount Elbrus, Russia: The highest mountain in Europe, Mount Elbrus is located in the Caucasus Mountains and stands at 17,052 feet (5,206 meters).

. Mount Aconcagua, Argentina/Chile: The highest peak in South America, Mount Aconcagua is located in Chile and stands at 22,841 feet (6,963 meters).

hese are just a few examples of the world's highest mountains, but there are many more to explore!

7) Finally, enter exit to exit.

user: exit

user: exit

orangepi@orangepi:~$ D

3.39. 4. 2.2. Qwen model inference

1) Firstly, upload the compiled IIm demo program and Qwen.rkllm model file on
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo Qwen.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen.rkllm

4) If it runs successfully, the following interface will pop up.
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can build on their achievements
[u] 4 5 : R F ImALEREE, BA N 1.

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

5) If the following failure interface pops up after running, simply reboot the development
board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows:

29,029 ) .

7) Finally, enter exit to exit.

user: exit

user: exit

orangepi@orangepi:~$ [|
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3.39.4.2.3. Qwen2 model inference

1) Firstly, upload the compiled llm demo program and Qwen2.rkllm model file on
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo Qwen2.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./Qwen2.rkllm

4) If it runs successfully, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

SRR R R Rk

) Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The nowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) If the following failure interface pops up after running, simply reboot the development
board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the
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successful test result is as follows

O]
(Mount Everest) frFE 2 Ed FEESEEALET —.

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4. 2.4. Phi-3 model inference

1) Firstly, upload the compiled llm demo program and Phi3.rkllm model file on Ubuntu
PC to the development board.

orangepi@orangepi:~$ Is
llm demo Phi3.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./Phi3.rkllm

4) If it runs successfully, the following interface will pop up.
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

SRR R R Rk

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can build on their achievements
[4] X : RK35 K=mmarESE, BES ~ ETh#E. . F R

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

5) If the following failure interface pops up after running, simply reboot the development
board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ [|

3.39.4. 2.5. ChatGLM3 model inference

1) Firstly, upload the compiled Ilm demo program and chatglm3.rkllm model file on
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Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo chatglm3.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./chatglm3.rkllm

4) If it runs successfully, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

T e T T - NS A ol (=18 TE B N kkkedkokokdkkk ke ko k ko dokdk

[e] &2 # g B

» BfTf

[11

[2] &

[3] 4 Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantag The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, me c T from the pas i books. In thi won't repe. the mis s and can build on their achievements.

[u] fBEAE Z : mEmAkbEEE, B Th#E. EEEEE

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) If the following failure interface pops up after running, simply reboot the development

board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows
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7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4.2.6. Gemma model inference

1) Firstly, upload the compiled llm demo program and Gemma.rkllm model file on
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo Gemma.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Gemma.rkllm

4) If it runs successfully, the following interface will pop up.
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advan iges The nowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
alytical skills and learn how to view and interpret the world around us in different ways. Furthermorn

t the mistak: f others and can build on their achievements

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) If the following failure interface pops up after running, simply reboot the development
board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows

Lake Superior =Zit5F Ik

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ [|

3.39.4.2.7. InternLM2 model inference

1) Firstly, upload the llm demo program and InternLM?2.rkllm model file compiled on
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the Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo InternLM2.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./InternLM2.rkllm

4) If it runs successfully, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

T e T T - NS A ol (=18 TE B N kkkedkokokdkkk ke ko k ko dokdk

[e] &2 # g B

» BfTf

[11

[2] &

[3] 4 Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantag The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, me c T from the pas i books. In thi won't repe. the mis s and can build on their achievements.

[u] fBEAE Z : mEmAkbEEE, B Th#E. EEEEE

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) If the following failure interface pops up after running, simply reboot the development

board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows
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7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4. 2.8. MiniCPM model inference

1) Firstly, upload the compiled llm demo program and MiniCPM.rkllm model file on
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo MiniCPM.rkllm

2) Then run the following command to limit the maximum number of file descriptors

that can be opened (run every terminal opened).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./MiniCPM.rkllm

4) If it runs successfully, the following interface will pop up.

rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advan ages The nowledge we gain from books and fo1m11 education enihles us to Ieiln about thlngs that we hive no oppoltnnlty to expe11enCA

stakes of othels and can build on their achievements

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []
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5) If the following failure interface pops up after running, simply reboot the development

board. If the fourth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) After entering the question in the interactive interface and pressing enter, the

successful test result is as follows

LIREI EfFZ —. ERE

IEEHATMFIRES. B THEVER

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.5. Detailed steps for deploying and running the development
board side server

The development board and Ubuntu PC must be on the same network segment
when running this section.

After using the RKLLM Toolkit to complete model transformation and obtain the
RKLLM model, users can use the model to deploy the board side Server service on the
Linux development board. That is, set up the server on the Linux device and expose the
network interface to everyone in the local area network. Others can call the RKLLM
model for inference by accessing the corresponding address, achieving efficient and

concise interaction. There are two different server deployment implementations:

1) RKLLM Server Flash, built on Flask, allows users to achieve API access between the

client and the server through request requests.
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2) RKLLM-Server-Gradio, built based on Graio, can quickly build web servers for visual

interaction.

3.39.5.1. Upgrading the NPU version of the kernel

Due to the high NPU kernel version required for the provided RKLLM, users need to
confirm whether the minimum NPU kernel version on the board is v0.9.6 before using
the RKLLM Runtime for model inference. If the NPU version is lower than v0.9.6,
please refer to the section on upgrading kernel NPU version in this manual for self

updating. The specific query command is as follows:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/version
RKNPU driver: v0.9.6

3.39.5.2. Building a server based on Flask

3.39.5.2.1. Server side (development board side)

1) Firstly, upload the rkllm-runtime/examples/rkllm_server demo/rkllm_server folder
and the converted. rkllm model file from the previously downloaded RKLLM toolchain
rknn-1lm to the development board. Upload the .rkllm model file to the desired large

model.

orangepi@orangepi:~$ Is
Qwen2.rkllm  Qwen.rkllm rkllm server TinyLlama.rkllm chatglm3.rkllm
Gemma.rkllm InternLM2.rkllm MiniCPM.rkllm Phi3.rkllm

2) Then, set rkllm_lib = ctypes.CDLL('lib/librkllmrt.so') in the rkllm_ server/flask se
rver.py file to rkllm lib = ctypes.CDLL('/usr/lib/librkllmrt.so'), change rknnllm_para

m.use _gpu= True to rknnllm param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/flask_server.py
rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) Then install the pip library and flask library on the development board.

If using the Debianl2 system, the command pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.
tuna.tsinghua.edu.cn/simple Add --break-system-packages after it
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The following command:

pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install python3-pip -y

orangepi@orangepi:~$ pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) Then switch to the rk llm server directory and run flask server. py to start the service

rkllm_model_path is the absolute path of the transformed model

If you want to use TinyLlama, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/TinyLlama.rkllm.

If you want to use Qwen2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/Qwen2.rkllm.

If you want to use Phi-3, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/Phi3.rkllm.

If you want to use ChatGLM3, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/chatglm3.rkllm.

If you want to use Gemma, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Gemma.rkllm.,

If you want to use InternLM2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/InternLM2.rkllm.

If you want to use MiniCPM, change --rkllm_model _path ~/Qwen.rkllm to
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server

orangepi@orangepi:~/tkllm_server$ python3 flask_server.py --target_platform rk3588 --rkllm_model_path ~/Qwen.rkllm

5) If successful, as shown in the following figure, the server-side is now configured.
time vérsicn. 1
IS !

* Serving Flask app 'flask_server'
* Debug mo

* Running on all addresses (@

* Running on http://127.0.0.1:8080

# Running on http://10.31.3.215:8080
Press CTRL+C to quit

6) If the following failure interface pops up during runtime, simply reboot the
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development board. If the fifth step runs successfully, skip this step.

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

3.39.5.2.2. Client (Ubuntu PC)

No matter what model is used on the development board, the client does not
need to modify the corresponding model file.

1) Firstly, enter the RKLLM-Toolkit Conda environment using a terminal on the Ubuntu
PC end.

test@test:~$ source ~/miniforge3/bin/activate

(base) test@test:~$ conda activate RKLLM-Toolkit

(RKLLM-Toolkit) test@test:~$

2) Then, in file rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat api flask.py,
server_url = 'http://172.16.10.102:8080/rkllm_chat' Change 172.16.10.102 in 'to the
actual development board address needs to be adjusted by users based on the specific

address they deploy.

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

3) Then run file rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat api flask.py.
(RKLLM-Toolkit) test@test:~$ python

rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

4) After running, just enter your own question and press enter

(RKLLM-Toolkit) test@test:~$% python rknn-1lm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

a. Use the TinyLLAMA model on the server side of the development board and test
it on the Ubuntu PC side, as shown in the following figure. TinyLLAMA can
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only be used in English.

Can you tell me which is the tallest mountain in the world
Q: Can you tell me which is the tallest mountain in the world
A:Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mount
ain was first climbed by Edmund Hillary and Tenzing Norgay on May 29, 1953, from the south side of the mountain.iF JIEJEE: Can you tell m

e how many seasons there are in a year

Q: Can you tell me how many seasons there are in a year

A:Yes, there are 12 months in a year. The number of seasons in a year is called the "seasonal cycle". Each season has its own unique character
istics and patterns. For example, spring (March to May) is characterized by warmer temperatures, longer days, and blooming flowers. Summer (Ju
ne to August) is hot and humid, with long, hot days and abundant sunshine. Autumn (September to November) is cooler and drier, with shorter da
ys and the beginning of the holiday season. Winter (December to February) is cold and snowy, with shorter days and colder temperatures. The se
asons are marked by changes in weather patterns, such as the onset of spring, summer, autumn, and winter. Each season has its own unique set o
f characteristics that contribute to its distinctive appearance and feel. iE#AEgd Al [|

b. Use the Qwen model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:

c. Using the Qwen2 model on the server side of the development board and testing
on the Ubuntu PC side, as shown in the following figure, sometimes other

irrelevant answers may appear.

Kwa sababu, kama mwenye kufanya wakati wa kijamii ya kazi na Kujua, hivyo, kwa sababu, kila mtu ni kuhusu kazi na kujua, kwa sababu, kwa sabab
u, kila mtu ni kuhusu kazi na kujua.

d. Use the Phi-3 model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:

—EEELET

e. Use the ChatGLM3 model on the server side of the development board and test

it on the Ubuntu PC side, as shown in the following figure:

f.  Use the Gemma model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:
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g. Use the InternL.M2 model on the development board server side and test it on the

Ubuntu PC side, as shown in the following figure:

on the Ubuntu PC side, as shown in the following figure:

MiniCPM performs poorly using this method and is not recommended.

RHLLM #EZUBEITXTiE. ...

What is the highest peak in the world called

Q: What is the highest e world called
A: What does thi an? AR i g

q. EEET SR

3.39.5.3. Building a server based on Graph

3.39.5.3. 1. Server side (development board side)

1) Firstly, upload the rkllm-runtime/examples/rkllm_server demo/rkllm_server folder
and the converted .rkllm model file from the previously downloaded RKLLM toolchain
rknn-1lm to the development board. Upload the .rkllm model file to the development

board based on the large model you want to use

orangepi@orangepi:~$ Is

Qwen2.rkllm Qwen.rkllm rkllm server TinyLlama.rkllm

2) Then modify rkllm lib = ctypes.CDLL('lib/librkllmrt.so") in file rkllm_ server/gra
dio_server.py to rkllm lib = ctypes.CDLL('/ust/lib/librkllmrt.so') and rknnllm param.

use _gpu= True to rknnllm param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/gradio_server.py
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rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) Then install the pip library and graphics library on the development board.

If using the Debianl2 system, it is necessary to set the command pip3 install gradio>=4.
24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple Add --break-system-packages after

The following command:

pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install python3-pip -y
orangepi@orangepi:~$ pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) Then switch to the rkllm_server directory and run gradio_server.py to start the service.

rkllm_model_path is the absolute path of the converted model.

If you want to use TinyLlama, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/TinyLlama.rkllm.

If you want to use Qwen2, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Qwen2.rkllm.

If you want to use Phi-3, change --rkllm_model _path ~/Qwen.rkllm to
--rkllm_model_path ~/Phi3.rkllm.

If you want to use ChatGLM3, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/chatglm3.rkllm.,

If you want to use Gemma, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Gemma.rkllm.,

If you want to use InternLM2, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/InternLM2.rkllm.,

If you want to use MiniCPM, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server
orangepi@orangepi:~/rkllm_server$ python3 gradio_server.py --target_platform
rk3588 --rkllm_model_path ~/Qwen.rkllm

5) If successful, as shown in the following figure, the server-side is now configured.
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In the figure http://0.0.0.0:8080 It does not mean that the IP address is this, the
actual IP address that needs to be used is the user's own development board's actual
address.

To create a public link, set ‘share=True' in ‘launch().

3.39.5.3.2. Client (Ubuntu PC)

1) Firstly, open a browser on any computer in the current local area network and directly
access "Development Board IP: 8080". The open interface is shown in the following

figure:

c A FE2 10.31.3.215:8080 \ = e

Chat with RKLLM

T inputTextBox SEANBROEIRE, 18T Enter 2, FIOJ'S RKLLM EELETTRNE,

2) Then enter the question in the inputTextBox input box and press enter.
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c A F=2  10.31.3.215:8080 By a ¥ &,

Chat with RKLLM

fE inputTextBox MINERNERE, 1T Enter i, EIFT'S RKLLM EBELHITHIE,

a. Use the TinyLLAMA model on the server side of the development board and test
it on the Ubuntu PC side, as shown in the following figure:
Chat with RKLLM

T inputTextBox S ASBRORE, R Enter i, HIAIS RKLLM ERLHITTIE.

Canyou tell me which is the tallest mountain in the world

Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mountain was first climbed by Edmund Hillary and Tenzing Norgay on May 29
1953, from the south side of the mountain_

Canyou tell me how many seasons there are in a year

Yfes, there are 12 months in a year. The number of seasons in a year is called the "seasonal cycle"”. Each season has its own unique characteristics and patterns. For example, spring iMarch to May) is characterized

is hot and humid, with lo

or temperatures, longer days, and blaoming flowers. Summer (Jun abundant sunshine. Autamr

mber to November] is cooler and drier, with

shorter daysand the beginning of the holiday season. Winter {December to February) is cold and snowy, with shorter days and colder temperatures. The seasons are marked by changes in weather patterns,

such as the onset of spring, summer, autumn, and winter. Each seasan has its own unique set of characteristics that contribute to its distinctive appearance and feel.

nputTextBox

EL

b. Use the Qwen model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:
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Chat with RKLLM

7 inputTextBox NG, 15 Enter 88, BIATS RKLLM ISELHTRTE,
HRESEE
BESRESHA LEEHLE, OF TR TR, SAEEEE R (29,0295R) |
—EEELIEE

—EFEOAET: & B =

c. Using the Qwen2 model on the server side of the development board and testing

on the Ubuntu PC side, as shown in the following figure, sometimes other

irrelevant answers may appear.
{2 inputTextBox WINBAORIEE, ET Enter i, HIA]S RKLLM EEHITRIE.

ez 2in g2 ol

FRH=ERr s EEningRRasnzsErk
EETRa AR EaEHEE
0. EMHEESERRAEE

Assistant: (EEJA.

d. Use the Phi-3 model on the server side of the development board and test it on
the Ubuntu PC side, as shown in the following figure:
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Chat with RKLLM

#E inputTextBox EABEIEIZE, T Enter 2, AIO]S RKLLM ERLHITHIE.

A

e. Use the ChatGLM3 model on the server side of the development board and test

it on the Ubuntu PC side, as shown in the following figure:

Chat with RKLLM

T inputTextBox EABRIRIZE, 1T Enter 82, EIAIS RKLLM EEELHITINE,

B

f.  Use the Gemma model on the server side of the development board and test it on
the Ubuntu PC side, as shown in the following figure:
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Chat with RKLLM

% inputTextBox BABAEEE, IR Enter 82, BIRIS RKLLM SEIHTINE,

EhE
g. Use the InternLM2 model on the development board server side and test it on the
Ubuntu PC side, as shown in the following figure:

Chat with RKLLM

TE inputTextBox BABHIEIE, T Enter §2, AITIS RKLLM BELHITIE,

=13

h. Use the MiniCPM model on the server side of the development board and test it

on the Ubuntu PC side, as shown in the following figure:
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& inputTextBox EAMBROFE, ET enter§2, BIAIS RKLLM EELHITIIE,

b3

3.39.6. Performance test results of running RKLLM large model on
RK3588

1) In order to conduct large-scale model performance testing, the first step is to d

ownload the large-scale model performance testing file main.cpp from the official

tool. After downloading, replace it with the rknn-llm/rkllm-runtime/examples/rkl

Im_api_demo/src¢/main.cpp file used on the PC to compile the testing code

EE F—4 | 22wt - RKLLMTES

F— | =8 - RKULMIES - AERREsns

main.cpp

2) Refer to the section on compiling test code to recompile the Ilm demo file, and then
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run the large model according to the detailed steps for deploying and running on the
development board.

3) After running the model, input the problem and then open a new terminal to test its

performance. Performance testing is conducted when the model answers questions.

4) NPU load test: Use another terminal to run the following command while the model is

answering questions:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/load
INPU load: Core0: 51%, Corel: 51%, Core2: 51%,

5) CPU load, memory: Use another terminal to run the following command when

answering questions in the model:

When calculating CPU load, calculate the CPU% value/number of CPUs for the
Ilm demo process

When calculating memory, use the MEM% value of the Ilm_demo process multiplied
by the total amount of MEM

You can click on the CPU options, and the interface will display in descending order
of CPU usage.

ue
b 8.5 1:09.61 ./1lm_demo ./Quen.rkllm
2561 orangepi 8 383 8 Q:04.44 htop
1 8 7 /sbin/init

ue7 6 0:00.32 /lib/systemd/systemd-udevd

679 0:00.00 /bin/sh -e /usr/bin/usbdevice start
681 0:00.01 /usr/bin/adbd

685 0:00.00

686 0:00.00

687 0:00.00

688 9 0:00.00

Tus 32 73 6. 0:00.48 /lib/systemd/systemd-journald

orangepi@orangepi:~$ htop
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: orangepiSplus
22 thr
8.31 8.25 0.16

orangepi . 4.6 8.5 1:17.55|./1lm_demo ./Qwen.rkllm
orangepi . - 0:00.03

orangepi i i 0:00.03

orangepi 2@ 8016 3836 27 v @:14.12 htop

orangepi 19592 6656 U826 . 0:00.34 sshd: orangepif@pts/0

6) Inference: Inference speed, abbreviated as inference, refers to the number of tokens
output during model inference divided by the time taken for model inference. There are
printed test results in the terminal running the large model, as shown in the following

figure:

3Z: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has
its own advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportuni
ty to experience in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in
different ways. Furthermore, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can
build on their achievements.
robot: load rate: 251.511 tokens/s

Total tokens processed: 88
Time taken for last token: 10.52Ul seconds
Token rate: 9.25709 tokens/s

7) Pre fill: Calculate the number of input tokens divided by the time it takes for the
model to run and output the first token. Using the given problem as input, the test results

are printed on the terminal where the large model runs.

Due to the fact that different large-scale language models may use different
segmentation strategies when processing the same sentence, resulting in differences in the
number of generated tokens, and the actual number of input tokens is not provided with
corresponding acquisition channels in RKLLM, we used GPT to generate a problem with
256 tokens as input. Resulting in certain errors in the test results.

Q: What are the key differences between Convolutional Neural Networks (CNN) and
Recurrent Neural Networks (RNN) in processing image and time series data in the field
of deep learning? Please provide a detailed explanation of the main characteristics of each

network architecture, including how they are applied in different types of tasks such as

image recognition, natural language processing, and time series prediction. In addition,
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discuss how these networks handle overfitting problems and how to use regularization
techniques such as dropout to improve the model's generalization ability. Finally, let's
explore how these networks can be combined with other models such as Transformers in

current artificial intelligence research to solve complex machine learning problems, and

provide some successful cases of these models in practical applications.

8) The test results of all models are shown in the following table:

Parameter CPU NPU | Memory
Model . Dtype Performance
size load load usage

Pre filled: 58.6157
token/s

TinyLLAMA 1.1B W&a8 ] 15.9% | 3*49% | 1.376G
Reasoning :  12.7262

token/s

Pre filled: 168.525

token/s

Qwen 1.8B W8a8 ) 13.7% | 3*50% | 2.72G
Reasoning : 10.8891
token/s
Pre filled: 440.511
token/s

Qwen2 0.5B W8a8 . 17.75% | 3*34% | 1.344G
Reasoning : 17.4542
token/s
Pre filled: 22.8119
token/s

Phi-3 3.8B W8a8 . 13.13% | 3*62% | 4.288G
Reasoning : 4.72983
token/s
Pre filled: 48.8464
token/s

ChatGLM3 6B W8a8 . 83% | 3*75% | 7.04G

Reasoning : 3.80383
token/s
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Pre filled: 112.489

token/s

Gemma 2B W8a8 . 8.25% | 3*64% 4.8G

Reasoning : 6.41746
token/s
Pre filled: 117.099
token/s

InternLM?2 1.8B W8a8 . 11.87% | 3*57% | 2.432G
Reasoning : 9.139
token/s
Pre filled: 77.4655
token/s

MiniCPM 2B W8a8 16.25% | 3*52% | 3.904G

Reasoning : 6.16648

token/s

3. 40. How to shut down and restart the development board

1) During the running of the Linux system, if you directly unplug the Type-C power

supply and cut off the power, the file system may lose some data or be damaged.

Therefore, please use the poweroff command to shut down the Linux system of the

development board before cutting off the power. Then unplug the power supply.

orangepi@orangepi:~$ sudo poweroff

2) In addition, the development board is equipped with a power on/off button, and you

can also short press the power on/off button on the development board to shut down.

Note that after pressing the power button on the Linux desktop version, the

confirmation box shown in the figure below will pop up. You need to click the Shut

Down option before shutting down.
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Log out orangepi

® © 0

Log Out Restart Shut Down

© ®

Suspend Switch User
Save session for future logins

Cancel

3) After shutting down, short press the power button on the development board to turn it

on.

4) The command to restart the linux system is

orangepi@orangepi:~$ sudo reboot
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4. Orange Pi OS Arch System Instructions

4.1. Orange Pi OS Arch system adaptation status

Function OPi OS Arch Gnome Wayland
HDMI 2.1 Video OK
HDMI 2.1 Video OK
HDMI 2.0 Audio OK
HDMI 2.0 Audio OK

USB2.0x3 OK

USB3.0x1 OK

Gigabit network port OK
Network port status light OK
WIFI OK

Bluetooth OK

Debug serial port OK
RTC OK

FAN interface OK
Emmc Extension ports OK
GPIO (40pin) OK
UART (40pin) OK
SPI (40pin) OK
12C (40pin) OK
CAN (40pin) OK
PWM (40pin) OK
TF card boot OK
OV13850 Camera OK
OV13855 Camera OK
SPI+NVME start up OK
SPI+SATA start up OK
LCD OK

MIC OK
Headphone playback OK
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Headphone recording OK
Tri-color LED light OK

GPU OK

NPU NO

VPU OK

On/off button OK
watchdog test OK
Chromium Hard solution video NO
MPY hard solution video OK

4.2. How to use SATA SSD in OPi OS Arch system

The m.2 interface shown in the figure below can use either nvme ssd or sata ssd.
Since the pcie2.0 controller and the sata controller are optional, only one of the
configurations can be opened at the same time. The OPi OS Arch image released by
Orange Pi opens the pcie configuration by default, so it can only recognize nvme ssd
by default. If you want to use sata ssd, you need to open the corresponding

configuration.

7 1 DU
S/N: 106110460047

=
£
o
S
o
o~

8 i

_HE@Fecez |:1O0C

o o

2) Then insert the SSD into the M.2 interface of the development board and secure it
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3) There are two main ways to use sata ssd:
a. The OPi OS Arch system is installed in the tf card, and then the sata ssd is
inserted as an external storage device. This section mainly explains this usage.
b. Burn the OPi OS Arch system into the sata ssd, and then start the OPi OS Arch
system in the sata ssd. For this usage, please see the instructions in the section
"How to Burn Linux Image to SPIFlash+SATA SSD"

4) Then add the following configuration to /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-ssd-sata2.dtbo #Configuration|
that needs to be added

5) Then restart the OPi OS Arch system

6) If everything is normal, use the sudo fdisk -1 command after the system restarts to see

the sata ssd information

[orangepi@orangepi ~]$ sudo fdisk -1

Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
Disk model: Fanxiang S201 25

(Units: sectors of 1 * 512 =512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

/O size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt

Disk identifier: 43FFB292-340D-654C-8C30-6C64AEDAAOF4
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Device Start End  Sectors  Size Type
dev/sdal 2048 500117503 500115456 238.5G Linux filesystem

4.3. How to use the 10.1-inch MIPI LCD screen

4.3.1. 10.1-inch MIPI screen assembly method
1) First prepare the necessary accessories
a. 10.1 inch MIPI LCD display + touch screen

b. Screen adapter board + 31pin to 40pin cable

c. 30pin MIPI cable

i \

d. 12pin touch screen cable
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y P LA P I T T T

A

2) Connect the 12pin touch screen cable, 31pin to 40pin cable, and 30pin MIPI cable to
the screen adapter board as shown below. Note that the blue insulated side of the touch
screen cable is facing down, and the insulated side of the other two cables is facing up. ,

if connected incorrectly, it will cause no display or inability to touch.

3) Place the adapter board connected with the cable on top of the MIPI LCD screen as
shown below, and connect the MIPI LCD screen and the adapter board through a 31pin to
40pin cable.

T

4) Then connect the touch screen and the adapter board through the 12pin touch screen

cable. Pay attention to the orientation of the insulation surface.
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5) Finally, connect it to the LCD interface of the development board through a 30pin
MIPI cable.

A T i "
' 1 sl Hil [ it
: t i | |

e

|

HITTTERT

4. 3. 2. How to open the 10.1-inch MIPI LCD screen configuration
1) The OPi OS Arch image does not have the configuration to open the mipi LCD screen
by default. If you need to use the mipi LCD screen, you need to open it manually.

2) The interface of the mipi lcd screen on the development board is as shown below:

TITTYTITIT
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3) The method to open mipi lcd configuration is as follows:

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSpro-lcd.dtbo #Configuration
that needs to be added

4) Then restart the OPi OS Arch system

5) After restarting, you can see the LCD screen display as follows (default is vertical

screen):

4. 3. 3. Methods of rotating display and touch direction
1) First click on the area in the upper right corner of the desktop
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2) Then open settings

O Wired ¥ xunlong_or... =

% Bluetooth  Night Light

D Dark Mode = Airplane Mode

3) Then select Displays

Q Settings H Displays x

01 Multitasking

Orientation Landscape «
88 Applications >

Resolution 1920 =1080 (16:9) +
@® Privacy >
@ Online Accounts Refresh Rate GO.O0HZ «
<& Sharing Scale _100% | 200%
4 Sound

Night Light off 3
© Power

I & Displays

@ Mouse & Touchpad
B Keyboard
& Printers

8 Removable Media

& Color

4) Then select the direction you want to rotate in the Orientation of Displays
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P 5
Q Settings : Displays x

I Muttitasking
Orientation Landscape «
BE Applications e
Resoktion . landscape v
@ Privacy > Portrait Right
@ Online Accounts Refresh Rate Portrait Left
=2 Sharing Scale Landscape (flipped}
4 Sound
Night Light off 3
© Power
&) Displays
@ Mouse & Touchpad
& Keyboard
& Printers
B Removable Media
& Color
[ of|

5) Then select Apply
Q Settings : Cancel Apply Changes?

IO Multitasking

Orientation
£ Applications EY

Resolution
® Privacy 3
@ Online Accounts Refresh Rate
¢ Sharing Seale
# Sound

Night Light
Q Pawer
&) Displays

@ Mouse & Touchpad
B Keyboard
& Printers

B Removable Media

& Color

6) Then you can see that the screen has been rotated. At this time, you need to select
Keep Changes to finalize the rotation.
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Keep these display settings?

Settings changes will revert in 19 seconds

Revert Settings Keep Changes

7) The display after the LCD screen is rotated 90 degrees is as follows::

8) The touch function of the OPi OS Arch system LCD screen will rotate with the

rotation of the display direction, no other settings are required.

4.4. Testing methods for 0V13850 and O0OV13855 MIPI

cameras

Currently, the development board supports two MIPI cameras, OV13850 and
OV13855. The specific pictures are as follows:
a. OV13850 camera with 13 million MIPI interface
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b. OV13855 camera with 13 million MIPI interface

The adapter board and FPC cable used by the OV13850 and OV 13855 cameras are
the same, but the locations where the two cameras are connected to the adapter board are
different. The FPC cable is shown in the figure below. Please note that the FPC cable has
a direction. The end marked TO MB needs to be plugged into the camera interface of the
development board, and the end marked TO CAMERA needs to be plugged into the
camera adapter board.

There are a total of 3 camera interfaces on the camera adapter board, and only one
can be connected and used at the same time, as shown in the figure below, among which:

d. Connect the OV13850 camera to interface 1

e. Connect the OV13855 camera to interface 2

f. Interface 3 is not used, so just ignore it.

There are a total of 2 camera interfaces on the Orange Pi 5 Pro development board.
We define the positions of Cam1 and Cam?2 as shown in the figure below:
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The method of plugging the camera into the Caml interface of the development

board is as follows:

The method of plugging the camera into the Cam2 interface of the development

board is as follows:

After connecting the camera to the development board, we can use the following
method to test the camera:
a. First add the following configuration to /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opiSpro-cam1.dtbo #Configuration|
that needs to be added

The red font above demonstrates the configuration of opening the Caml1 interface.
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The configuration of other interfaces is as shown in the following table. Just add the
corresponding dtbo configuration after FDTOVERLAYS. If you want to add multiple

configurations at the same time, separate them with spaces.

Camera dtbo configuration
Caml /dtbs/rockchip/overlay/rk3588-opiSpro-cam1.dtbo
Cam2 /dtbs/rockchip/overlay/rk3588-opiSpro-cam2.dtbo

b. Then restart the OPi OS Arch system

c. Then open a terminal on the desktop system and run the following script

orangepi@orangepi:~$ test_camera.sh

d. Then you can see the preview screen of the camera

4.5. How to set up the Chinese environment and install the

Chinese input method

1) First click on the area in the upper right corner of the desktop
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2) Then open settings

B Wired

£ Bluetoath  Might Light

D Dark Mode - Airplane Mode

3) Then find the Region & Language option
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D

Settings 3
Pawer
Displays
Mouse & Touchpad
Keyboard
Printers

Remowvable Media

¥ = 4 O = [ ©

Color

B

Region & Language

Accessibility
Users
Default Applications

Date & Time

B @ % bk =

About
e

Region & Language

ing is used for interface text and web pages. Formats are used for

Currencies

Your Account

Language

Formats

4) Then select Language

I¥3
Q Settings :

Power
Displays
Mouse & Touchpad

Keyboard

Printers

8 Removable Media

S

Color

-]

Region & Language

=

Accessibility

Users

1]

Default Applications

Date & Time

B @ =®»

About

Reglon & Language

The language setting s used for interface text and web pages. Formats are used for

NUMDEs, .‘|.T|-3'5| and currencies

Your Account

Language

Farmats

Imited State

5

5) Then select Chinese
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English United States

RiE Gl

6) Then clickSelect

English Unitegitates

NiE v HE

7) Then click Logout... to log out of the system, and then log in again.
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| Q Settings i Region & Language *

o Language and format will be changed after next login
“ower

(G|

Displays
Mouse & Touchpad

Your Account

Keyboard

Language

i

Printers

Removable Media Formats
o Color
B Region & Language

3-'3
T Accessibility

e

Users

Default Applications

e =

Date & Time

About

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

4A208 20:20

B

9) Then install fcitx-im and fcitx-configtool

[orangepi@orangepi ~]$ sudo pacman -S fcitx-im fcitx-configtool
:: There are 3 members in group fcitx-im:
:: software warehouse community

1) fcitx  2) feitx-qtS  3) feitx-qt6
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Enter a selection (default=all selected): 1

10) Then open the Fcitx configuration program

11) Then add Google Pinyin input method
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WARER

#WAZ £BER MR NEH

[iE3 _A':aﬁm;m:':ﬂ_ﬁ. R MR MR - AR T (i
+ = 4+ 4+ % @

pgt: =
hEFR JRE (W)
LB (PE)

HEHE
OETLAES

BREAME

12) Then we can open a terminal to test the Chinese input method. After opening the
terminal, if the English input method is still the default, we can switch to the Chinese

input method through the Ctrl+Space shortcut key, and then we can enter Chinese.
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a erangepi@orangepi:~
[orangepigorangept -15 FElE.

ni hao|
1.459F 247 3.5 4.8 5.0

4.6. How to install wiringOP

Note that wiringOP is already pre-installed in the OPi OS Arch image released
by Orange Pi. Unless the wiringOP code is updated, there is no need to re-download,
compile and install it, you can just use it directly.

After entering the system, you can run the gpio readall command. If you can see
the following output, it means that wiringOP has been pre-installed and can be used
normally.
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[orangepi@orangepi ~]$ gpio readall
PI5 PRO +---+
Mode | V | Physical | V | Mode
e e St
| 1112 |
3 4
6
8
10
12
14
16
1T 18
19 20

| [ |
| [ |
| 7 11 |
| [ |
| [ |
| [ |
| I |
| [ |
| 8 |
[ 21 |] 22 |
| I |
| [ |
| [ |
| [ |
| I |
| [ |
| [ |
| [ |

9
11
13
15

TXD.2
RXD.2
GPIO1_A7
GND
TXD.6
RXD.6
GND

|
|
|
|
|
CAN1_RX |
|
|
|
|
| GPIO1_BO
|
|
|
|
|
|
|
|
|

|

|

|

|

|

|

CAN1_TX |
GPIO1 _B6 |
3.3V |
SPIO_TXD |
SPIO_RXD |
SPIO_CLK |
GND |

SDA. 4 |
GPIO1 A4 |
GPIO1 A6 |
PWM15 |
GPIO4 A7 |
GPIO4 A6 |
|

23 24
25 26
27 28
29 30
¥l 32
33 34

35 36 (0]

iy 38 e

| 39 |] 40 | @

e S e e

| V | Physical | V |

+ PI5 PRO +---+

[orangepi@orangepi ~]$ I

SPIG_CS50
SRR CST
SCL.4
GND
PWM14
GND
TXD.0O
RXD.0
GPIO4_AS

1) Download the code of wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy git
[orangepi@orangepi ~]$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

Note that Orange Pi 5 Pro needs to download the code of wiringOP next branch, please

don’ t miss the -b next parameter.

If there is a problem downloading the code from GitHub, you can download the source code
compressed package of wiringOP.tar.gz from the official tool on the Orange Pi 5 Pro data

download page.

E wiringOP-Python source code compression package

Iﬂ wiringOP source code comprassion package

2) Compile and install wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy make gce

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

3) The output of the test gpio readall command is as follows

[orangepi@orangepi ~]$ gpio readall
PI5 PRO +---
Physical | V
R SRR
[1 2 |
4
6
8
10
12
14
16

| v

GND
TXD.2
RXD.2
GPIO1_A7
GND
TXD.6

18 RXD.6

20 GND

8 |
[ |
I |
[ |
CAN1_RX [ |
[ |
I |
[ |
[ |
[l 22 | \ GPIO1_BO
I |
|1 |
[ |
[ |
I |
[ |
8 |
[ |
|

|

|

|

|

|

|

CAN1_TX |
GPIO1 B6 |
3.3V |
SPIO_TXD |
SPIO_RXD N |
SPIO_CLK |
GND |
SDA.4 |
GPIO1 A4 |
GPIO1_A6 |
PWM15 |
GPIO4 A7 |
GPIO4 A6 |
|

24 SPIBG_CS@

26 SPIO_CS1

28 SCL.4

30 GND

32 PWM14

34 GND

36 TXD.@

38 RXD.0
|| 4@ GPI04 A5
| v Phyﬂ_cal |
PI5 PRO +-

o
|
.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
8
|
-

[orangepi@orangepi ~]$ I

4.7. 40pin interface GPIO, 12C, UART, SPI, CAN and PWM

testing

Note that if you need to set up fdt overlays to open multiple configurations at
the same time, please separate them with spaces and write them on one line like the

red font configuration below.

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2c1-m4.dtbo /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo

4.17. 1. 40pin GPIO port test
1) There are a total of 28 GPIO ports in the 40-pin development board that can be used.
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The following uses pin No. 7 - the corresponding GPIO is GPIO1_B7 - the corresponding
wP1i serial number is 2 - as an example to demonstrate how to set the high and low levels
of the GPIO port.

[orangepi@orangepi ~]$ gpio readall

==-% PI5 PRO +-—-

| GPIO V | Physical

| ALT10
| IN GPIO1_A7
| GND

CAN1_RX
CAN1_TX

£,
|
|
|
|
|
|
|

-
|
<
|
|
|
|
|
|
|

|

7.

| |
| |
| |
| |
[l 10 |
[ |
N |

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

number of the wPi corresponding to the input pin.

[orangepi@orangepi ~|$ gpio mode 2 out

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

successfully.

[orangepi@orangepi ~]$ gpio write 2 0

Using gpio readall, you can see that the value (V) of pin 7 becomes 0

[orangepi@orangepi ~]$ gpio readall

+---+ PI5 PRO +---4-=---m-ofommcmmcccdoncenfone- +
| GPIO |
e e e e e S e +
|
|
|
|
|
|
|

CAN1_RX
CAN1_TX

GPIO1 A7
GND

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

is successful.

[orangepi@orangepi ~|$ gpio write 2 1

Using gpio readall, you can see that the value (V) of pin 7 changes to 1
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[orangepi@orangepi ~]$ gpio readall

--+ PI5 PRO +---+
| Mode | V | Physical | V

1] 2
3] 4
[l 6
[l 8 :
[ 10 | ALT10 RXD.2
CAN1_RX N
CAN1_TX [

12 | 1 | IN GPIO1 A7
14 | GND

5) The setting method for other pins is similar. You only need to modify the serial
number of wPi to the serial number corresponding to the pin.
4.7. 2. How to set the pull-down resistor of the 40pin GPIO port

Note that the four GPIO pins below Orange Pi 5 Pro have external 3.3V

pull-ups, so the pull-down settings are invalid.

[orangepi@orangepi ~]$ gpio readall
PI5 PRO +--
| v | Physical | Vv |
Rt D e T
11l 2 |
| 4
6
8
10
12
14
16

|
| GND
| TXD.2
| RXD.2
| GPIO1_A7
| GND
| TXD.6
18 | RXD.6
SPIO_TXD 20 | GND
SPIO_RXD 227 GPIO1_BO
B
|
|
|
|
|
|
|

|
|l
|l
CAN1_RX N
|l
|l
|l
]
|l
SPI6_CLK || 24 SPI0_CSO
|l
¥
|l
|l
|l
]
|l
]

CAN1_TX
GPIO1_B6
3.3V

GND 26 SPI&_C51
SDA.4 28 SCL.4
GPIO1_A4 30 GND
GPIO1_AG6 32 PHM14
PWM15 EL GND
GPIO4_A7T 36 TXD.0O
GPIO4 A6 38 RXD.O

40 | GPI04 AS
e SR
V | Physical | V |

1) The following uses pin No. 11 - the corresponding GPIO is GPIO4 B2 - the
corresponding wPi serial number is 5 - as an example to demonstrate how to set the
pull-up and pull-down resistors of the GPIO port.
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[orangepi@orangepi ~]$ gpio readall
===+ PI5 PRO #=--#---=me-odoomoocccmadoccaadoconnn +
| Physical | GPIO |
+ e e +
| 2 |
1] 9 |
| 6 |
| g8 |
| 10 |
| 12 |
| 14 |

| ALT10
| IN GPIO1 A7
| GND

CAN1 RX
CAN1_TX

+
|
+
|
|
|
|
|
|
|

2) First, you need to set the GPIO port to input mode, and the third parameter needs to be

the serial number of the wPi corresponding to the input pin.

[orangepi@orangepi ~]$ gpio mode 5 in

3) After setting to input mode, execute the following command to set the GPIO port to
pull-up mode.

[orangepi@orangepi ~]$ gpio mode 5 up
4) Then enter the following command to read the level of the GPIO port. If the level is 1,

it means that the pull-up mode is set successfully.

[orangepi@orangepi ~]$ gpio read 5
1

5) Then execute the following command to set the GPIO port to pull-down mode

[orangepi@orangepi ~]$ gpio mode 5 down

6) Then enter the following command to read the level of the GPIO port. If the level is 0,

it means that the pull-down mode is set successfully.

[orangepi@orangepi ~]$ gpio read 5
0
4.7. 3. 40pin SPI test

1) As can be seen from the picture below, the spi available for Orange Pi 5 Pro is spi0

and spi4
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BRI EMTE BT GPIO cP10FF S| SIMES | SIHES [cP10F S| GPI0 R A SR A
3.3% 1 2 5%
UART4 RX_HO 12C1 SDA W4 GPIOL D3 59 3 4 57
UART4 _TX_MNO 12C1_SCL_M4 GPIO1_D2 58 5 6 GHD
UARTL RX N1 12C5_SDA_N3 PWIL3 N2 (feb£0010) | GPIOL BT 47 7 8 13 GPI00_BS UART2_TX 10
GHD 9 10 14 GPIO0_B& UART2_RX MO
PUM14 M1 C ) CAN1 RX M1 GPI04 B2 138 11 12 39 GPIOL A7 |PYM3 IR M3 (fd8b0030)
PYN15_IR W1 (febf0030) CAN1 TX M1 GPI04¢ B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_MN3 GPIO1_B6 46 15 16 33 GPIO1_A1 UART6_TX_M1 SPI4_MOSI_M2
3.3V 17 18 32 GPIOL A0 UART6_RX M1 SPI4 IS0 N2
UART4 RX N2 SPIO_MOSI M2 GPIO1_B2 42 19 20 GHD
SPIO_NISO N2 GPIOL Bl 41 21 22 40 GPIO1 BO
UART4 TX N2 SPI10_CLK N2 GPIO1_B3 43 23 24 44 GPIO1_Bd4 SPIO_CSO0_M2 UARTY _RX M2
GHD 25 26 45 GPIO1_BS SPIO_CS1_M2 UARTY_TX M2
SPI4 CLK M2 P¥HO_MZ (£, ) 12C4 _SDA M3 GPIO1_A2 34 27 28 35 GPIO1_A3 12C4 SCL_M3 PYN1 N2 (£d8b0010) SPI4_CS0_N2
GPIO1_A4 36 29 30 GHD
GPIOL A6 38 31 32 62 GPIO1 D6 | P¥Ni4 W2 (febf0020) 12C8 SCL M2
12C8_SDA_N2 P¥N15_IR_NM3 (febf0030) GPIO1_D7 63 33 34 GHD
12C5_SDA N2 GPIO4 AT 135 35 36 131 GPIO4 A3 UARTO_TX H2
UART3_RX_ N2 12C5 _SCL_N2 GPI04¢ A6 13¢ 37 38 132 GPIO4 A4 UARTO_RX M2
GHD 39 40 133 GPIO4_AS UART3 TX M2

2) The corresponding pins of SPI0 and SPI4 in 40pin are as shown in the table below.

SPI0_M2 correspond 40pin SPI4_M2 correspond 40pin

MOSI Pin 19 Pin 16

MISO Pin 21 Pin 18

CLK Pin 23 Pin 27

CSo0 Pin 24 Pin 28

CS1 Pin 26 None

dtbo i & spi0-m2-csQ-spidev spi4-m2-csQ-spidev
spi0-m2-cs1-spidev

spi0-m2-cs0-cs1-spidev

In the OPi OS Arch system, the spi function in 40pin is turned off by default and

needs to be turned on manually to use it.

Add the configuration in red font below to /boot/extlinux/extlinux.conf, then restart
the OPi OS Arch system to open spi0 and spi4. If you only need to open one, just fill

in one.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-spi0-m2-cs0-cs1-spidev.dtbo
/dtbs/rockchip/overlay/rk3588-spi4-m2-cs0-spidev.dtbo

3) First check whether the device node of spidevx.x exists in the OPi OS Arch system. If

it exists, it means that SPI4 has been set up and can be used directly.

[orangepi@orangepi ~]$ Is /dev/spidev*
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/dev/spidev0.0 /dev/spidev0.1 /dev/spidev4.0

The above is the result displayed after opening spi0-m2-csO-csl-spidev and
spi4-m2-csQ-spidev.

4) Without shorting the mosi and miso pins of SPI0 or SPI4, the output result of running

spidev_test is as follows. You can see that the data of TX and RX are inconsistent.

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev(.0

Or

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | oo,

5) Then short-circuit the mosi and miso pins of SPIO or SPI4 and then run spidev_test.

The output is as follows. You can see that the data sent and received are the same.

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev(.0

Or

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FE FF FEFE FOOD | cocc.. @i, :
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
4. 7. 4. 40pin 12C test

1) As can be seen from the table below, the i2c available for Orange Pi 5 is 12cl, i2c4,

12¢5 and 12c¢8, a total of four groups of i2¢ buses.
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T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of the 4 sets of I12C buses in 40pin are shown in the table
below. 2C5 M2 and 12C5 M3 can only use one of them at the same time, not at the
same time. They are the same 12C5, just connected to different pins. Please do not think
that they are two different sets of I2C5 buses.

12C bus SDA corresponds to | SCL corresponds to | dtbo corresponding
40pin 40pin configuration
12C1_M4 Pin 3 Pin 5 i2c1-m4
12C4_M3 Pin 27 Pin 28 i2c4-m3
12C5_M2 Pin 35 Pin 37 i2¢5-m2
12C5_M3 Pin 7 Pin 15 i2¢5-m3
12C8_M2 Pin 33 Pin 32 i2¢8-m2

In the OPi OS Arch system, i2c in 40pin is turned off by default and needs to be

turned on manually to use it.

Add the configuration in red font below to /boot/extlinux/extlinux.conf, and then
restart the OPi OS Arch system to open i2cl, i2c4, i2¢S and i2¢8 at the same time. If

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

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2¢1-m4.dtbo
/dtbs/rockchip/overlay/rk3588-i2c4-m3.dtbo
/dtbs/rockchip/overlay/rk3588-i2¢5-m2.dtbo
/dtbs/rockchip/overlay/rk3588-i2¢8-m2.dtbo
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The red font configuration above needs to be written on one line, and different

configurations need to be separated by spaces.

3) After starting the OPi OS Arch system, first confirm that there is an i2¢ device node
under /dev

[orangepi@orangepi ~]$ Is /dev/i2¢c-*
dev/i2¢c-0 /dev/i2c-10 /dev/i2c-4 /dev/i2c-6 /dev/i2c-9
dev/i2c-1 /dev/i2c-2  /dev/i2¢-5 /dev/i2c-7 /dev/i2c-8

4) Then connect an i2c device to the i2¢ pin of the 40pin connector

Generally, only one of the 3.3v pin and the 5v pin can be connected. Please
choose to connect the 3.3v pin or the Sv pin according to the specific i2c device
connected.

5) Then use the i2¢edetect -y command. If the address of the connected i2c device can be

detected, it means that i2c can be used normally.

[orangepi@orangepi ~]$ sudo pacman -Syy i2c-tools

[orangepi@orangepi ~]$ sudo i2cdetect -y 1 #12c1 commands
[orangepi@orangepi ~]$ sudo i2cdetect -y 4 #12c4 commands
[orangepi@orangepi ~]$ sudo i2cdetect -y 5 #12¢5 commands
[orangepi@orangepi ~]$ sudo i2cdetect -y 8 #12c8 commands

4.7.5. 40pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi 5 Pro are uart0,

uart3, uart4, uart6 and uart7, a total of five groups of vart buses.

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

2) The corresponding pins of the five sets of UART buses in 40pin are as shown in the
table below. UART4 MO and UART4 M2 can only use one of them at the same time, not

at the same time. They are the same UART4, just connected to different pins. Please do
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not think that they are two different sets of UART4 buses.

UART bus RX corresponds to TX corresponds to | dtbo corresponding
40pin 40pin configuration
UARTO0_M2 Pin 38 Pin 36 uart0-m?2
UART3_M2 Pin 37 Pin 40 uart3-m?2
UART4_M0 Pin 3 Pin 5 uart4-m0
UART4_M2 Pin 19 Pin 23 uart4-m2
UART6_M1 Pin 18 Pin 16 uart6-m1
UART7_M2 Pin 24 Pin 26 uart7-m2

In the OPi OS Arch system, the uart in 40pin is turned off by default and needs

to be turned on manually to use it.

Add the following configuration in red font to /boot/extlinux/extlinux.conf, and then
restart the OPi OS Arch system to open uart0, uart3, uart4, uart6 and uart7 at the

same time. If you only need to open one, then fill in one. .

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo
/dtbs/rockchip/overlay/rk3588-uart3-m2.dtbo
/dtbs/rockchip/overlay/rk3588-uart4-m0.dtbo
/dtbs/rockchip/overlay/rk3588-uart6-m1.dtbo
/dtbs/rockchip/overlay/rk3588-uart7-m2.dtbo

The red font configuration above needs to be written on one line, and different

configurations need to be separated by spaces.

3) After entering the Linux system, first confirm whether there is a device node

corresponding to uart under /dev

[orangepi@orangepi ~]$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS3 /dev/ttyS4 /dev/ttyS6 /dev/ttyS7 /dev/ttyS9
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4) Then start testing the uart interface. First use Dupont wire to short-circuit the rx and tx

of the uart interface to be tested.

5) Use the gpio serial command to test the loopback function of the serial port as shown
below. If you can see the following print, it means the serial port communication is
normal (ttySX needs to be replaced with the node name corresponding to the uart, please

do not copy it)

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttySX

[sudo] password for orangepi: #Enter password here

Out: 0: > 0
Out: 1. > 1
Out: 2: > 2
Out: 3: > 3
Out: 4. > 4
Out: 5: > 5°C

4.7.6. PWM test method
1) As can be seen from the table below, the available pwms for Orange Pi 5 Pro include

pwmO, pwml, pwm3, pwml3, pwm14 and pwm135, a total of six pwms.

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

9) The corresponding pins of PWM in 40pin are as shown in the table below.
PWMI14 M1 and PWM14 M2, PWMI15 M1 and PWMI15 M3 can only use one of them
at the same time, not at the same time. They are all the same PWM, just connected to
different pins. Please do not think that they are two different PWM buses.

PWM bus Corresponds to dtbo corresponding
40pin configuration
PWMO0_M2 Pin 27 pwmO0-m?2
PWM1_M2 Pin 28 pwml-m2
PWM3 M3 Pin 12 pwm3-m3
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PWM13_M2 Pin 7 pwm13-m2
PWM14_M1 Pin 11 pwml4-ml
PWM14_M2 Pin 32 pwml4-m2
PWMI15_ M1 Pin 13 pwml5-m1
PWMI15 M3 Pin 33 pwml15-m3

In the OPi OS Arch system, pwm in 40pin is turned off by default and needs to

be turned on manually to use it.

Add the configuration in red font below to /boot/extlinux/extlinux.conf, and then
restart the OPi OS Arch system to open pwm0, pwml, pwm3, pwm13, pwm14 and

pwml5 at the same time. If you only need to open one, then fill in one That’ s it.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-pwm0-m2.dtbo
/dtbs/rockchip/overlay/rk3588-pwm1-m2.dtbo
/dtbs/rockchip/overlay/rk3588-pwm3-m3.dtbo
/dtbs/rockchip/overlay/rk3588-pwm13-m2.dtbo
/dtbs/rockchip/overlay/rk3588-pwm14-m1.dtbo
/dtbs/rockchip/overlay/rk3588-pwm15-m1.dtbo

The red font configuration above needs to be written on one line, and different

configurations need to be separated by spaces.

2) When a pwm is opened, there will be an additional pwmchipX (X is a specific number)
in/sys/class/pwm/. For example, after opening pwml3, the pwmchipX under

/sys/class/pwm/ will be Two became three

[orangepi@orangepi ~]$ Is /sys/class/pwm/

pwmchip0 pwmchipl pwmchip2

3) Which pwmchip above corresponds to pwm13? Let’ s first check the output of the Is

Is /sys/class/pwm/ -1 command, as shown below:
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[orangepi@orangepi ~]$ 1s /sys/class/pwm/ -1
total ©
lrwxrwxrwx 1 root root @ Jan 1 2021 pwmchip@ -> ../../devices/platform/fd8beez20.pwn/pwn/pwmchip®

lrwxrwxrwx 1 root root ©® Jan 1 2021 pwmchipl -> ../../devices/platform/febdeeze.pwn/pwn/pwnchipl
lrwxrwxrwx 1 root root @ Jan 1 2021 pwmchip2 -> ../../devices/platform/febfe@10.pwn/pwm/pwmchip2
[orangepi@orangepi ~]1%

4) From the following table, we can see that the base address of the pwm13 register is
febf0010. Looking at the output of the Is /sys/class/pwm/ -1 command, we can see that
pwmchip2 is linked to febf0010.pwm, so the corresponding pwmchip of pwml3 is

pwmchip2
B Hh e B T e B HTh e B A e GPIO GPIOFS|SIMFS
3. 37 1
UART4_RX_MO 12C1_SDa_M4 GPIO1_D3 59 3
UART4_TX_MO 12C1_SCL 14 GPIO1_D2 58 5
UART1_RX N1 12C5_SDA_MN3 !Pwms M2 (febf0010) | GPIO1_BY 47 7
GHD 9
I2C7_SCL_MN3 PWN14_M1 (febf0020) CAN1_RX_M1 GPI04_R2 138 11
I12C7_SDA_MN3 PWM15_IR_M1 (febf0030) CAN1_TX_M1 GPIO4_B3 139 13
UART1_TX N1 12C5_SCL_N3 GPIO1_RG 46 15
3.37 17
UART4_RX M2 SPI0_MOSI_N2 GPIO1_R2 42 19
SPI0_NISO_N2 GFIO1_B1 41 21
UART4_TX M2 SPI0_CLK_M2 GPIO1_B3 43 23
GHD 25
UART6_RTSN_M1| SPI4_CLK_N2 PWMO_M2 (fd8h0000) 12C4_SDaA_M3 GPIO1_AZ 34 27
GPIO1_Ad 36 29
GPIO1_AG 38 31
UART1_CTSH_HM1 12C8_SDA_N2 PY¥M15_IR_N3 (febf0030)] GFIO1_DT 63 33
SPIZ_CS0_N1 12C5_SDa_M2 GPIO4_AY 135 35
SPI2_CLE_N1 UART3_RX_M2 12C5_SCL_M2 GPIO4_AG 134 37
GHD 39

5) Then use the following command to make pwm13 output a SOHz square wave (please

switch to the root user first, and then execute the following command)

[root@orangepi orangepi|# echo 0 > /sys/class/pwm/pwmchip2/export

[root@orangepi orangepi]# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
[root@orangepi orangepi]# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle
[

root@orangepi orangepi|# echo 1 > /sys/class/pwm/pwmchip2/pwm0/enable
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EME ~79.00ms et oo
1 20.00ms

(M100ms N CH1 128V _ S00012Hz |

6) The test method of pwm13 demonstrated above is similar to other pwm test methods.
4.7.7.  CAN test method

1) As can be seen from the table below, the CAN bus available for Orange Pi 5 Pro is
CANI1, a total of one CAN bus

T AT BRI GPI0 cPLofE S| SIMEFS | SIMFES [cP10ES) GPIO & A& & ATaEe S
3.3V X 2 5Y
UART4_RX_HO 12C1_SDA W& GPIO1 D3 59 3 4 57
UART4 _TX MO 12C1_SCL_M4 CPIO1_D2 58 5 6 CGHD
TART1 RE N1 12C5 _SDA W3 PWN13 N2 (febf0010) | GPIO1 BY 47 T 8 13 GPI00_BS UART2 TX N0
GHD 9 10 14 CPI00_B6& UARTZ2_RX_NO
P¥N14_ M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 39 GPIO1 AT |PWM3 IR M3 (£d8b0030)
P¥M15_IR N1 (febf0030) CAN1 TX M1 GPIO4_B3 139 13 14 GHD
UART1_TX_M1 12C5_SCL_M3 GPIO1_B6 46 15 16 33 CPIO1_A1 UART6_TX_M1 SPI4_MWOSI_M2
3.3V 17 18 32 GPIOL A0 UART6 _RX N1 SPI4_NISO N2
UART4 _RX M2 SPI10_MOSI_M2 CPIO1_RB2 42 19 20 CGHD
SPI0_NISO N2 CPIO1 Bl 41 21 22 40 CPI01 BO
UART4 TX M2 SPIO_CLE N2 CPIO1_B3 43 23 24 44 CPIO1_B4 SPI10_CS0_N2Z UART7 _RX_M2
GHD 25 26 45 CPIO1_BS5 SPI10_CS1_M2 UART?_TX M2
SPI4 CLE M2 PYNO_H2 {(fd8hb0000) 12C4_SDA_N3 GPIO1 A2 3¢ 27 28 35 GPIO1_A3 12C4 SCL_N3 P¥M1 M2 (£d8b0010) SPI4_CS0_M2
GPIO1_Ad4 36 29 30 GHD
GPIO1 A6 38 31 32 62 GPIO1 D6 | PVN14 N2 (febf0020) 128 SCL N2
12C8_SDA_M2 PWM15_IR_N3 (febf0030)| GPIO1_D7 63 33 34 GHD
12C5_SDA N2 CPIO4 A7 185 35 36 181 CPI04 A3 UARTO_TX_H2
UART3 RX M2 12C5_SCL_N2Z GPIO4 A6 134 37 38 132 GPI04_A¢ UARTO_RX M2
GHD 39 40 133 CPI04_AS5 UART3 TX M2

In the OPi OS Arch system, CAN in 40pin is turned off by default and needs to

be turned on manually to use it.

Add the configuration in red font below to /boot/extlinux/extlinux.conf, and then
restart the OPi OS Arch system to open CANI.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-can1-m1.dtbo
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The red font configuration above needs to be written on one line, and different

configurations need to be separated by spaces.

2) After entering the OPi OS Arch system, use the sudo ifconfig -a command. If you can
see the CAN device node, it means that CAN has been opened correctly.

[orangepi@orangepi ~]$ sudo pacman -Syy net-tools
[orangepi@orangepi ~]|$ sudo ifconfig -a
can0: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 91

canl: flags=128<NOARP> mtu 16

unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns O frame O

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 92

3) The corresponding pin of CANI1 is

CANI1
TX pin Corresponds to

pin 13

RX pin Corresponds to
pin 11

4) For the method of using CANalyst-II analyzer to test CAN sending and receiving
messages, please refer to the section below using CANalyst-II analyzer to test sending

and receiving messages.
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S. Linux SDK——orangepi-build usage instructions

5. 1. Compilation system requirements

We can cross-compile the Linux image of the development board in an x64
computer, or we can compile the Linux image of the development board in the
Ubuntu22.04 system of the development board. Please choose one according to your

preference.

If you use orangepi-build to compile the Linux image in the Ubuntu22.04 system
of the development board, please dissipate heat (especially when the SSD is started).

If heat dissipation is not done properly, file system runaway errors may easily occur.

o. 1. 1. Compile using the Ubuntu22.04 system of the development
board
1) The Linux SDK, orangepi-build, supports running on Ubuntu 22.04 on the
development board (other systems have not been tested), so before downloading
orangepi-build, please first ensure that the Ubuntu version installed on the development
board is Ubuntu 22.04. The command to check the Ubuntu version installed on the
development board is as follows. If the Release field does not display 22.04, it means that
the Ubuntu version currently used does not meet the requirements. Please change the

system before performing the following operations.

orangepi@orangepi:~$ Isb_release -a
INo LSB modules are available.
Distributor ID:  Ubuntu

Description: Ubuntu 22.04.1 LTS
Release: 22.04

Codename: jammy

2) Since the source code such as kernel and U-boot are stored on GitHub, it is very
important to ensure that the development board can download the code from
GitHub normally when compiling the image.

5. 1. 2. Compile using x64 Ubuntu22.04 computer

1) The Linux SDK, orangepi-build, supports running on computers with Ubuntu
22.04 installed. Therefore, before downloading orangepi-build, please first ensure that the
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Ubuntu version installed on your computer is Ubuntu 22.04. The command to check the
Ubuntu version installed on the computer is as follows. If the Release field does not
display 22.04, it means that the Ubuntu version currently used does not meet the
requirements. Please change the system before performing the following operations.
test@test:~$ Isb_release -a

INo LSB modules are available.

Distributor ID: ~ Ubuntu

Description: Ubuntu 22.04 LTS
Release: 22.04
Codename: jammy

2) If the computer is installed with a Windows system and there is no computer with
Ubuntu 22.04 installed, you can consider using VirtualBox or VMware to install an
Ubuntu 22.04 virtual machine in the Windows system. But please note, do not compile
orangepi-build on the WSL virtual machine, because orangepi-build has not been tested
in the WSL virtual machine, so there is no guarantee that orangepi-build can be used

normally in WSL.

3) The installation image download address of Ubuntu 22.04 amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso
ey
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

4) After installing Ubuntu 22.04 on the computer or virtual machine, please first set the
software source of Ubuntu 22.04 to Tsinghua source, otherwise it is easy to make errors
due to network reasons when installing the software later.

a. For the method of replacing Tsinghua source, please refer to the instructions on

this page.

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that the Ubuntu version needs to be switched to 22.04
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Ubuntu $R{&EREERD

Ubuntu BERAHFECEX R /etc/apt/sources.list , HRRETZHEME, BIECUHEHE TERS, BT TUNA FERRS S,

iR {RAGubuntub 4:

# BUERTEBERLIES apt update HE, MEFEW BITHHEER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# MATHRAE, 2R

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. The contents of the /etc/apt/sources.list file that need to be replaced are:

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

# The source code image is commented by default to improve apt update speed. You can uncomment it yourself if
necessary.

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# Pre-release software source, not recommended to be enabled
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

d. After the replacement, you need to update the package information and ensure

that no errors are reported.

test@test:~$ sudo apt update

e. In addition, since the source code such as kernel and U-boot are stored on
GitHub, it is very important to ensure that the computer can download the

code from GitHub normally when compiling the image.
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5. 2. Obtain the source code of linux sdk

5.2. 1. Download orangepi-build from github

1) Linux sdk actually refers to the orangepi-build set of codes. Orangepi-build is
modified based on the armbian build compilation system. Multiple versions of Linux
images can be compiled using orangepi-build. First download the orangepi-build code,

the command is as follows:

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git -b next

Note that the Orange Pi 5 Pro development board needs to download the source
code of the next branch of orangepi-build. The above git clone command needs to

specify the branch of the orangepi-build source code as next.

& orangepi-xunlong / orangepi-build ' Public X unpin . @ur
<> Code (® Issues 6 1% Pull requests 1 Q) Discussions () Actions [ Projects [ wiki @ Security |~ Insights 83 Seti
¥ 2branches  © 0 tags Gotofile  Addfile~ |EESHESIES
Switch branches/tags X
behind main. 1% Contribute ~
[ Find or create a branch...
Branches mgs Need to switch to next 69dd359 4 daysago (D) 222 commits
main default
Update for Orange Pi 5 v1.0.2 4 days ago
v next
T Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
M LICENSE First Commit 2 years ago
[ README.md Support orangepi3 next branch 8 months ago
M buildsh Bump to next branch 9 months ago

Downloading the orangepi-build code through the git clone command does not
require entering the user name and password of the github account (the same is true
for downloading other codes in this manual). If after entering the git clone command,
Ubuntu PC prompts you to enter the user name of the github account. The name

and password are usually entered incorrectly in the address of the orangepi-build
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warehouse behind git clone. Please carefully check whether there are any spelling
errors in the command, rather than thinking that we have forgotten to provide the

username and password of the github account.

2) The u-boot and linux kernel versions currently used by the development board are as

follows

branch u-boot version linux kernel version

legacy u-boot 2017.09 linux5.10

The branch mentioned here is not the same thing as the branch of
orangepi-build source code, please don't get confused. This branch is mainly used to
distinguish different kernel source code versions.

We currently define the linuxS5.10 bsp kernel provided by RK as the legacy
branch. If the mainline kernel is supported in the future, a current branch will be
added.

3) After orangepi-build is downloaded, it will contain the following files and folders
a. build.sh: Compile startup script
b. external: Contains configuration files, specific scripts, and source code of some
programs needed to compile the image, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build documentation

e. scripts: Common script for compiling linux images

test@test:~/orangepi-build$ Is
build.sh external LICENSE README.md scripts

If you downloaded the orangepi-build code from github, after downloading, you
may find that orangepi-build does not contain the source code of u-boot and linux
kernel, and there is no cross-compilation tool required to compile u-boot and linux
kernel. chain, this is normal, because these things are stored in other separate github
repositories or some servers (their addresses will be detailed below). Orangepi-build
will specify the addresses of u-boot, Linux kernel and cross-compilation tool chain in
the script and configuration file. When running orangepi-build, when it finds that
these things are not available locally, it will automatically download them from the

corresponding places.
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5. 2. 2. Download the cross-compilation tool chain

The cross-compilation tool chain will be downloaded only if you use
orangepi-build to compile the image on an x64 computer. When compiling the Linux
image of the development board in Ubuntu 22.04, the cross-compilation tool chain
will not be downloaded. At this time, orangepi-build/toolchains will be an empty
folder.

1) When orangepi-build is run for the first time, it will automatically download the
cross-compilation toolchain and put it in the toolchains folder. Every time you run
orangepi-build's build.sh script, it will check whether the cross-compilation toolchain in
toolchains exists. , if it does not exist, the download will be restarted, if it exists, it will

be used directly, and the download will not be repeated.

] Checking for external GCC compilers
] downloading using http(s) network [
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. ] gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz:
] downloading using http(s) network [ gcc-linaro-arm-nc
#e30eec 17MiB/33MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33. 9M18 [9 66M18/5]
1 downloading using http(s) network [ gcc-linaro-arm-linux- !
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 ° llnux tar.xz: 48 °MJ.B [13 BMlB/S]
] downloading using http(s) network [ g linaro-4.9 )
#3dee3e 72M18/76M15 CN:1 DL: ETA:
] Verified [ MD5 ]
] decompnesslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64_arm-linux- gnueabl tar.xz: 77.0MiB [14.2MiB/s]
] downloading using http(s) network [ -linaro-7.4.1-2019.02-x86 64 arm-linux-
#42€728 104MiB/104MiB
1 Verified [ MD5 ]
1 decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86_64 arm-linux- gnueabl tar.xz: 10AM1I3 [13. 9MlB/S]
] downloading using http(s) network [ gcc-linaro-7.4.1-2019.02- €
#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86_64 aarch64- llnux gnu. tar xz: 111MiB [13.4MiB/s]
] downloading using http(s) network [ gcc 12-x86_64-arm-none-linu:
#d232ee 256MiB/251MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-arm-9.2-2019.12-x86 _64-arm-none-linux- gnueablhf tar xz 251M1E5 [13% 7M1Es/s]
] downloading using httpts) network [ arm-9.2-2019.1 h64-no!
#88b441 268MiB/269)
1 Verified [
decompress

2) The mirror URL of the cross-compilation tool chain in China is the open source

software mirror site of Tsinghua University

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/_toolchain/

3) After toolchains is downloaded, it will contain multiple versions of cross-compilation

toolchains, and the development board will only use two of them.

test@test:~/orangepi-build$ Is toolchains/
gcc-arm-11.2-2022.02-x86 64-aarch64-none-linux-gnu
gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf

gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
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gcc-arm-9.2-2019.12-x86 64-arm-none-linux-gnueabihf
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11_linux

gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) The cross-compilation tool chain used to compile the Linux kernel source code is

a. linux5.10

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

5) The cross-compilation tool chain used to compile u-boot source code is
a. v2017.09
gcc-linaro-7.4.1-2019.02-x86_64 aarch64-linux-gnu

9. 2. 3. orangepi-build complete directory structure description
1) After downloading, the orangepi-build warehouse does not contain the source code of

the linux kernel, u-boot and cross-compilation tool chain. The source code of the linux
kernel and u-boot is stored in an independent git warehouse.

a. The git warehouse where the Linux kernel source code is stored is as follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx

b. The git warehouse where the b.u-boot source code is stored is as follows:

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588

2) When orangepi-build is run for the first time, it will download the cross-compilation
tool chain, u-boot and linux kernel source code. After successfully compiling the linux
image, the files and folders that can be seen in orangepi-build are:
a. build.sh: Compile startup script
b. external: Contains the configuration files needed to compile the image, scripts
for specific functions, and the source code of some programs. The rootfs
compressed package cached during the image compilation process is also stored
in external.
c. kernel: Stores the source code of the Linux kernel. The folder named

orange-pi-5.10-rk35xx stores the kernel source code of the legacy branch of the
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RK3588/RK3588S series development board. Please do not modify the name of
the kernel source code folder manually. If it is modified, When the compilation
system is running, the kernel source code will be re-downloaded.

d. LICENSE: GPL 2 license file
README.md: orangepi-build documentation
output: Store compiled u-boot, linux and other deb packages, compilation logs,
and compiled images and other files

scripts: Common script for compiling linux images

e

h. toolchains: Store cross-compilation tool chain
i. u-boot: Store the u-boot source code. The folder named v2017.09-rk3588 stores
the u-boot source code of the legacy branch of the RK3588/RK3588S series
development board. Please do not modify the name of the u-boot source code
folder manually. If Modified, the u-boot source code will be re-downloaded
when the compilation system is running.
j. userpatches: Store the configuration files needed to compile the script
test@test:~/orangepi-build$ 1s
build.sh external kernel LICENSE output README.md scripts toolchains

u-boot userpatches

5.3. Compile u-boot

1) Run the build.sh script, remember to add sudo permissions
test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package and press Enter

] Choose an option |
Compile image | rootfs | kernel | u-boot

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

3) Then select the model of the development board
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| choose an option

Please choose a Board.

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepiseoe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C

orangepisb Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

RK35885 octa core 4-32GB GBE USB3 WiF1/BT NVMe eMMC
orangepisplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8CB RAM GBE eMMC USB3 HNvMe WiFi/BT

— . E——

<Select> <Exit>

4) Then it will start to compile u-boot. Some of the information prompted during
compilation is as follows:

a. u-boot source code version
[ 0.k. ] Compiling u-boot [ v2017.09 ]

b. Version of the cross-compilation tool chain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 7.4.1 |

c. The path to the u-boot deb package generated by compilation

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

d. The package name of the u-boot deb package generated by compilation

[ 0.k. ] File name [ linux-u-boot-legacy-orangepiSpro 1.0.2_armé64.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.

[ ok ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSpro
BRANCH=legacy BUILD OPT=u-boot KERNEL_CONFIGURE=no ]

5) View the compiled u-boot deb package
test@test:~/orangepi-build$ Is output/debs/u-boot/
linux-u-boot-legacy-orangepiSpro 1.0.2 _arm64.deb

6) The files contained in the generated u-boot deb package are as follows:
a. Use the following command to decompress the deb package

test@test:~/orangepi-build$ cd output/debs/u-boot

test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \
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linux-u-boot-legacy-orangepiSpro_1.0.2_armé4.deb . (Note that there is a "." at
the end of the command.)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-legacy-orangepiSpro_1.0.2_armé64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/u-boot$ tree usr
usr
L—1ib
I— linux-u-boot-legacy-orangepiSpro 1.0.2 arm64
| I— idbloader.img

| I— rkspi_loader.img
| L— u-boot.itb
L— u-boot

— LICENSE

I— orangepi_ 5 defconfig
L— platform_install.sh

3 directories, 6 files

7) When the orangepi-bulid compilation system compiles the u-boot source code, it will
first synchronize the u-boot source code with the u-boot source code of the github server.
Therefore, if you want to modify the u-boot source code, you first need to turn off the
download and update function of the source code. (You need to completely compile
u-boot once before you can turn off this function, otherwise it will prompt that the
source code of u-boot cannot be found. If the source code compressed package is
downloaded from Baidu Cloud Disk, there is no such problem, because the source
code of u-boot have been cached), otherwise the modifications will be restored. The
method is as follows:

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

8) When debugging u-boot code, you can use the following method to update u-boot in
the linux image for testing

a. Upload the compiled deb package of u-boot to the Linux system of the

526



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

development board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-legacy-orangepiSpro_1.0.2_armé4.deb root@192.168.1.xxx:/root

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

u-boot

root(@orangepi:~# apt purge -y linux-u-boot-orangepiSpro-legacy

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

root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepiSpro _1.0.2_armé64.deb

d. Then run the nand-sata-install script

root(@orangepi:~# nand-sata-install
e. Then select S Install/Update the bootloader on SD/eMM to update u-boot in
the TF card or 7 Install/Update the bootloader on SPI Flash to update u-boot
in SPI Flash

Choose an option:

Current root: UUID=274c5da6-6683-4035-8150-99ch8e8e7136

1 Boot from SD - system on SATA, USB or NVMe
4 __BRoot from SPT - svstem on SATA ISR _or NVMe
:T

Install/Update the bootloader on SD/eMMC|

7 Install/Update the bootloader on SPI Flas

< UK S <Cancel>

f.  After pressing the Enter key, a Warning will pop up first.

eMMC and USB Orange Pi installer v3.0.0

m m MM AMMMM MM M PMAMM MM M mEn
# # # w # ##'m # # #'m #m" !

#'# # # # #om" # #m #E O O# ##Em#EH# mm
o #m# # 'm# #E# # # ### #
# # # ## " # o # mmiom # O # "mom”

This script will update the bootloader on SD/eMMC. Continue?

< es > <No >

g. Press the Enter key again to start updating u-boot. After the update is completed,

the following information will be displayed.
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Writing bootloader

Done.

e

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

modification has taken effect.

9) Other useful information
a. In u-boot 2017.09 source code, the defconfig configuration file used by the
development board is

orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi S pro_defconfig
b. In u-boot 2017.09 source code, the dts file used by the development board is
orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-5-pro.dts

5.4. 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 and press Enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board
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{ choose an option f

Please choose a Board.

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepicms Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C

orangepish Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepispro Rockchip RK3588S octa core 4-32GB GBE USB3 WiF1/BT NVMe eMMC
orangepisplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicmg Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8CB RAM GBE eMMC USB3 HNvMe WiFi/BT

— . E——

<Select> <Exit>

4) Then you will be prompted whether you need to display the kernel configuration
interface. If you do not need to modify the kernel configuration, select the first one. If

you need to modify the kernel configuration, select the second one.

| Choose an option |
Select the kernel configuration. ‘

Do not change the kernel configuration

Show a kernel configuration menu before compilation

5) If you choose to display the kernel configuration menu (the second option) in step 4),
the kernel configuration interface opened through make menuconfig will pop up. At this
time, you can directly modify the kernel configuration. After modification, save and exit.

Yes, after exiting, the kernel source code will start to be compiled.
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Linux/arm64 5.10.110 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <¥> includes, <N> excludes, <M= modularizes features. Press <Esc»<Esc> to exit, <7>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module =< > module capable

[*] Support DMA zone
[*] Support DMA32 zone
Platform selection
Kernel Features --->
Boot options --->
Power management options
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] Virtualization --->
-*- ARM64 Accelerated Cryptographic Algorithms
General architecture-dependent options --->
[*] Enable loadable module support ---»
v(+)

< Exit > < Help > < Save > < Load >

a. If you do not need to modify the kernel configuration options, when running the
build.sh script, pass KERNEL_CONFIGURE=no to temporarily block the pop-up
of the 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 permanently
disable this function.

c. If the following error is prompted when compiling the kernel, this is because the
Ubuntu PC terminal interface is too small, causing the make menuconfig interface
to be unable to be displayed. Please adjust the Ubuntu PC terminal to the maximum

size, and then rerun the build.sh script.
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HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scrints/kconfia/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 (ines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [ co
] Error kernel menuconfig failed
] Process terminated

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

a. Linux kernel source code version
[ 0.k. ] Compiling current kernel [ 5.10.160 |

b. The version of the cross-compilation tool chain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |

c. The configuration file used by the kernel by default and the path where it is

stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config ]

d. The path of the kernel-related deb package generated by compilation

[ 0.k. ] Target directory [ orangepi-build/output/debs/ |

e. The package name of the kernel image deb package generated by compilation

[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.2 armé64.deb ]

f.  Compilation time

[ 0.k. ] Runtime [ 5 min ]

g. Finally, the compilation command to repeatedly compile the last selected kernel
will be displayed. Use the following command without selecting through the
graphical interface, and you can directly start compiling the kernel source code.

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSpro
BRANCH=legacy BUILD OPT=kernel KERNEL_CONFIGURE=no ]

7) View the kernel-related deb package generated by compilation
a. linux-dtb-legacy-rockchip-rk3588 1.0.2 armo64.deb Contains dtb files used by the kernel
b. linux-headers-legacy-rockchip-rk3588 1.0.2_armé64.deb Contains kernel header files
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c. linux-image-legacy-rockchip-rk3588_1.0.2_armé64.deb Contains kernel images and kernel

modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk3588 1.0.2 arm64.deb
output/debs/linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb
output/debs/linux-headers-legacy-rockchip-rk3588 1.0.2 arm64.deb

8) The files contained in the generated deb package of linux-image are as follows
a. Use the following command to decompress the deb package

test@test:~/orangepi-build$ cd output/debs

test@test:~/orangepi_build/output/debs$ mkdir test

test@test:~/orangepi_build/output/debs$ cp \
linux-image-legacy-rockchip-rk3588 1.0.2_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-legacy-rockchip-rk3588 1.0.2_arm64.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.160-rockchip-rk3588

| I— System.map-5.10.160-rockchip-rk3588
| L— vmlinuz-5.10.160-rockchip-rk3588
I— etc

| L— kernel

—1ib

| L— modules

I— linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb
L— usr

—1ib

L— share

9) When the orangepi-bulid compilation system compiles the linux kernel source code, it
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will first synchronize the linux kernel source code with the linux kernel source code of
the github server. Therefore, if you want to modify the linux kernel source code, you first
need to turn off the update function of the source code (it needs to be completely
compiled once This function can only be turned off after the linux kernel source
code is obtained, otherwise it will prompt that the linux kernel source code cannot
be found. If the source code compressed package is downloaded from Baidu Cloud
Disk, there will be no such problem, because the linux source code has been cached),
otherwise the All modifications will be restored, as follows:

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

10) If the kernel is modified, you can use the following method to update the kernel and
kernel module of the development board Linux system
a. Upload the compiled deb package of the Linux kernel to the Linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-legacy-rockchip-rk3588 1.0.2_armé4.deb root@192.168.1.xxx:/root
b. Then log in to the development board and uninstall the installed deb package of

the Linux kernel.

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588

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

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.2 armé64.deb

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

modifications have taken effect.

root(@orangepi:~# reboot

10) Other useful information
a. The storage location of the kernel configuration file is as follows. Please do not
go to the kernel source code to find the kernel configuration file used by the

development board.

orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy-opiSpro.config

b. The location of the dts file used by the development board is

orangepi-build/kernel/orange-pi-5.10-rk35xx/arch/armé64/boot/dts/rockchip/rk3588s
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‘-orangepi-S-pro.dts

5.5. Compile rootfs

1) Run the build.sh script, remember to add sudo permissions

test@test:~/orangepi-build$ sudo ./build.sh

2) Select Rootfs and all deb packages and press Enter

3) Then select the model of the development board

U-boot package
Kernel package

| Choose an option |
Compile image | rootfs | kernel | u-boot

Rootfs and all deb packages

Full 0S image for flashing

Please choose a Board.

orangepisd Rockchip
orangepi4-lts Rockchip
orangepisee Rockchip

orangepis Rockchip
orangepicms Rockchip
orangepiSbh Rockchip

g Rockchip
orangepiSplus Rockchip
orangepicm4 Rockchip
orangepi3b Rockchip

RK3399 hexa core 4GB RAM
RK3399 hexa core 4GB RAM
RK3399 hexa core 4GB RAM
RK35885 octa core 4-16GB
RK3588S octa core 4-16GB
RK35885 octa core 4-16GB

RK35885 octa core 4-320B

RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC

{ Choose an option

eMMC USB3 USB-C WiFi/BT
eMMC USB3 USB-C WiFi/BT
eMMC USB3 USB-C WiFi/BT VGA
GBE USB3 USB-C NVMe

GBE USB3 USB-C

GBE USB3 USB-C WiFi/BT eMMC
GBE USB3 WiFi/BT NVMe eMMC

RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

<Select>

<Exit>

« I e B,

4) Then select the type of rootfs
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| Choose a release package base |

Select the target 0S5 release package base

Ubuntu Bionic 18.04 LTS
bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.84 LTS

Jammy Ubuntu jammy 22.04 LTS

<Select> <Exit>

5) Then select the type of image

a. Image with console interface (server) Represents the image of the server
version, which is relatively small in size.
b. Image with desktop environment Represents an image with a desktop, which

is relatively large in size.

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

6) If you are compiling the server version of the image, you can also choose to compile
the Standard version or the Minimal version. The Minimal version will have much less
pre-installed software than the Standard version (please do not choose the Minimal
version without special needs, because many things are not pre-installed by default.

Some functions may not be available)

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) If you are compiling a desktop version of the image, you need to select the type of
desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, Debian Bullseye mainly
maintains XFCE and KDE desktops, and Debian Bookwork mainly maintains XFCE
desktop
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| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the
Enter key here to skip directly.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet
multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then the compilation of rootfs will begin. Some of the information prompted during

compilation is as follows:

a. Type of rootfs

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

b. The storage path of the rootfs compressed package generated by compilation

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

c. The name of the rootfs compressed package generated by compilation

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. Compilation time

[ 0.k. ] Runtime [ 13 min ]
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9) View the compiled rootfs compressed package
a. jammy-xfce-armé64.f930fféebbacl1a72108a2¢100762b18f.tar.1z4 is a
compressed package of rootfs. The meaning of each field in the name is:
a) jammy represents the type of Linux distribution of rootfs
b) xfce indicates that rootfs is the desktop version, and if it is cli, it indicates
the server version type.
c) arm64 represents the architecture type of rootfs
d) 1930ff6ebbac1a72108a2e¢100762b18f is the MDS5 hash value generated by
the package names of all software packages installed by rootfs. As long as
the list of software packages installed by rootfs is not modified, this value
will not change. The compilation script will use this MDS5 hash value.
Determine whether rootfs needs to be recompiled
b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.current
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.list

10) If the required rootfs already exists under external/cache/rootfs, then compiling the
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to check whether it
already exists. There is a cached rootfs available. If it is available, use it directly. This can

save a lot of download and compilation time.

5.6. 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 and 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 f

Please choose a Board.

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C
orangepish Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC

Rockchip RK3588S octa core 4-32GB GBE USB3 WiFi/BT NVMe eMMC

orangepisplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicmg Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8CB RAM GBE eMMC USB3 HNvMe WiFi/BT

— . E——

<Select> <Exit>

4) Then select the type of rootfs

| Choose a release package base |

Select the target 0S5 release package base

Ubuntu Bionic 18.04 LTS

bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.64 LTS
jammy Ubuntu jammy 22.84 LTS

<Select> <Exit>

5) Then select the type of image
a. Image with console interface (server) Represents the image of the server
version, which is relatively small in size.
b. Image with desktop environment Represents an image with a desktop, which

is relatively large in size.
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Image with console interface (server)

| Choose an option
Select the target image type.
Image with desktop environment

6) If you are compiling the server version of the image, you can also choose to compile
the Standard version or the Minimal version. The Minimal version will have much less
pre-installed software than the Standard version (please do not choose the Minimal
version without special needs, because many things are not pre-installed by default.

Some functions may not be available)

{ Choose an option

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) If you are compiling a desktop version of the image, you need to select the type of
desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, Debian Bullseye mainly
maintains XFCE and KDE desktops, and Debian Bookwork mainly maintains XFCE
desktop

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the

Enter key here to skip directly.
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Select which kind of softwares you'd like to add to your build

| Choose desktop softwares to add |

3dsupport 3dsupport
browsers Browsers

chat Chat
desktop_tools Desktop_tools
editors Editors
internet Internet

multimedia Multimedia
office (0) i el
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then the compilation of the linux image will begin. The general process of

compilation is as follows:

a. Initialize the compilation environment of Ubuntu PC and install the software
packages required for the compilation process.

b. Download the source code of u-boot and linux kernel (if already cached, only
update the code)

c. Compile u-boot source code and generate u-boot deb package

d. Compile linux source code and generate linux-related deb packages

e. Make the deb package of linux firmware

f. Make the deb package of orangepi-config tool

g. Create a deb package with board-level support

h. If you compile the desktop version image, you will also create a desktop-related
deb package.

1. Check whether rootfs has been cached. If not, re-create rootfs. If it has been cached,
decompress it directly and use it.

j. Install the deb package generated previously into rootfs

k. Make some specific settings for different development boards and different types
of images, such as pre-installing additional software packages, modifying system
configurations, etc.

1. Then create the image file and format the partition. The default type is ext4.

m. Then copy the configured rootfs to the mirror partition.

n. Then update initramfs

o. Finally, write the bin file of u-boot into the image through the dd command.
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9) After compiling the image, the following message will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building
[ output/images/OrangepiSpro_1.0.2_debian_bullseye_desktop_xfce linux5.10.160/

OrangepiSpro_1.0.2_debian_bullseye_ desktop_xfce_linux5.10.160.img |

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

c. Repeat the command to compile the image. Use the following command to start

compiling the image directly without selecting it through the graphical interface.
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiSpro
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes ]|

6. Linux development manual

6. 1. Method to compile the kernel source code separately in

the Linux system of the development board

1) First download the Linux kernel source code of the development board

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-5.10-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

If there is a problem downloading the code from github, you can download the
kernel source code compressed package from the official tool of the development
board, then upload it to the Linux system of the development board, and then unzip
it.

orange-pi-5.10-rk35xx targz.md5sum

kernel_orange-pi-5-rk3588

orange-pi-5.10-rk35xx.tar.gz
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The command to decompress the kernel source code archive is:
orangepi@orangepi:~$ tar zxf orange-pi-5.10-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-5.10-rk35xx linux-orangepi

After decompression, please execute the following command to synchronize the
source code with github to ensure that the source code is in the latest state:
orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ git pull

2) Then configure the default kernel configuration

orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ make rockchip _linux_defconfig

The path of rockchip linux_defconfig in the kernel source code is
arch/armé64/configs/

3) Then compile the kernel source code

orangepi@orangepi:~/linux-orangepi$ make -j10

4) Then install the kernel module

orangepi@orangepi:~/linux-orangepi$ sudo make modules_install

The installation path of the kernel module is: /lib/modules

After executing the sudo make modules_install command, you can see that there
is an additional kernel module folder under /lib/modules/:
orangepi@orangepiSpro:~$ Is /lib/modules
5.10.160+ 5.10.160-rockchip-rk3588

5) Then install the kernel image and ulnitrd

orangepi@orangepi:~/linux-orangepi$ sudo make install

The installation path of the kernel image and ulnitrd is: /boot/
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After executing the sudo make install command, you can see that there is an
additional kernel file under /boot/:
orangepi@orangepiSpro:~/orange-pi-5.10-rk3588$ Is /boot/vmlinuz*
/boot/vmlinuz-5.10.160+ /boot/vmlinuz-5.10.160-rockchip-rk3588

What is actually loaded when the system starts is the file /boot/Image. Image is a

copy of the vmmlinuz file.

6) Then install the dtb file into /boot/dtb

orangepi@orangepi:~/linux-orangepi$ sudo make dtbs_install INSTALL_DTBS_PATH=/boot/dtb/

7) Then restart the Linux system and the newly compiled kernel will be loaded.

orangepi@orangepi:~$ uname -r
5.10.160+

7. Instructions for use of Android 12 system

7.1. Supported Android versions

Android version Kernel version
Android 12 Linux5.10
Android 12 Box Linux5.10

7. 2. Android function adaptation status

Function Android 12 Android12 Box
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HDMI 2.1 Video OK OK
HDMI 2.1 Audio OK OK
HDMI 2.0 Video OK OK
HDMI 2.0 Audio OK OK
USB2.0x3 OK OK
USB3.0x1 OK OK
Gigabit network port OK OK
Network port status light OK OK
WIFI OK OK
Bluetooth OK OK
Debug serial port OK OK
RTC chip OK OK

FAN fan interface OK OK
eMMC expansion interface OK OK
GPIO (40pin) OK OK
UART (40pin) OK OK
SPI (40pin) OK OK
12C (40pin) OK OK
PWM (40pin) OK OK
TF card boot OK OK
OV13850 camera OK OK
OV13855 camera OK OK
SPI+NVME boot OK OK
SPI+SATA boot OK OK
LCD OK NO

MIC OK OK
Headphone playback OK OK
Headphone recording OK OK
Tri-color LED light OK OK
GPU OK OK

NPU OK OK

VPU OK OK

On/off button OK OK
HDMI CEC function NO OK
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7.3. WIFI connection test method

1) First click to enter Setting

204 5 ¢
Q Search apps
B a & B
Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
® > x|
Sound Recorder Video WiringOP
2) Then select Network & internet
Settings
Q  Search settings
~ Network & internet
& Wi-Fi, hotspot k
Go Connected devices
Bluetooth, pairing
3) Then select Internet
Network & internet
Intesnet
4) Then turn on the Wi-Fi switch
Internet
WLFI & |

5) If everything is normal after turning on Wi-Fi, you can scan for nearby Wi-Fi
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hotspots.
Internet
WiFi '@
v . s &
v &
v B &
L G

6) Then select the Wi-Fi you want to connect to, and the password input interface shown
in the picture below will pop up.

xunlong_orangepi_5G

[ show password

q W e f 1 ¥ u 1 a p a
a s d f g h i k | @
* ") X c v b n m ! 7 4+
! =]

7) Then use the keyboard to enter the password corresponding to Wi-Fi, and then use the
mouse to click the Enter button on the virtual keyboard to start connecting to Wi-Fi.

xunlong_orangepi_5G

D e panmson)

Brbrmarad rsbeas

1 2 3 4 8 6 7 8 9 0 a
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8) The display after successful Wi-Fi connection is as shown below:

Internet

Wi-Fi

s Eunlong arangepl_SG

7.4. How to use Wi-Fi hotspot

1) First, please make sure that the Ethernet port is connected to the network cable and

can access the Internet normally.

2) Then select Settings

204 5 ¢

c %
Calculator Calendar
Files Gallery

>

) >

Sound Recorder Video

3) Then select Network & internet

Settings

Q  Search settings

Network & internet
Wi-Fi, hotspot *

q)

Go Connected devices

Bluetooth, pairing

Camera

=

Lightning

WiringOP

4) Then select Hotspot & tethering

Q_ Search apps

Clock Contacts Explorer
Music Search Settings
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Network & internet

Internet
Networks available

Calls & SMS

4 Airplane mode »

¢>» Ethernet

® Hotspot & tethering

Hotspot on

5) Then select Wi-Fi hotspot

Hotspot & tethering

Use hotspot and tethering to provide internet to other devices through your mobile data connection. Apps can also create a hotspot to share content with nearby devices.

Wi-Fi hotspot
Not sharing internet or content with other devices

6) Then open the Wi-Fi hotspot. You can also see the name and password of the
generated hotspot in the picture below. Remember them and use them when connecting to
the hotspot (if you need to change the name and password of the hotspot, you need to turn
off the Wi-Fi first. -Fi hotspot before you can modity it)

Wi-Fi hotspot

Use Wi-Fi hotspot (’

Hotspot name
AndroidAP_6953

Security
‘WPA2-Personal

Hotspot password

7) You can take out your mobile phone at this time. If everything is normal, you can find
the WIFT hotspot with the same name (here AndroidAP_6953) shown under the Hotspot
name in the picture above in the WI-FI list searched by the mobile phone. Then you can
click AndroidAP_6953 to connect to the hotspot. The password can be seen under the

Hotspot password in the picture above.
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 && Fokk B M

Ttk RIS g )

v/ xunlong_orangepi_5G 8 7 ()

e

AndroidAP_6953 8 7 ()

8) After the connection is successful, it will be displayed as shown below (the interface
will be different on different mobile phones, the specific interface is subject to the one
displayed on your mobile phone). At this point, you can open a web page on your mobile
phone to see if you can access the Internet. If the web page can be opened normally, it
means that the WI-FI Hotspot of the development board can be used normally.

&8 Foik R e R
To ik B @,
v/ AndroidAP_6953 8 70

7.5. Bluetooth test method

1) First click to enter Setting
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204 8 ¢

Q Search apps

-] =
a “a

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) Then select Connected devices
Settings
Q  Search settings

Network & internet
Wi-Fi, hotspot

9)

e Connected devices
Bluetooth, pairing *

3) Then click Pair new device to turn on Bluetooth and start scanning for surrounding

Bluetooth devices

Connected devices

Other devices

USB

Charging this device

+ | Pairnew device 7 A
Bluetooth will turn on to pair

4) The searched Bluetooth devices will be displayed under Available devices
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Pair new device

Device name
k3588

Available devices

. test k

®

Tablet's Bluetooth address: 00:E0:4C:23:99:87

5) Then click on the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Pair with test?

Bluetooth pairing code

972414

D Allow access to your contacts and call history

CANCEL PAIR

6) What is tested here is the Bluetooth configuration process between the development
board and the Android phone. At this time, the following confirmation interface will pop

up on the phone. Click the pairing button on the phone to start the pairing process.

E5rk3588EcxIM3?

T F RS
972414

FAFRREZANETRINEIECR

7) After pairing is completed, you can see the paired Bluetooth device as shown in the

picture below
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Connected devices

Other devices

P usB

Charging this device
+  Pair new device

Previously connected devices

L test 3

8) At this time, you can use the Bluetooth of your mobile phone to send a picture to the
development board. After sending, you can see the following confirmation interface in
the Android system of the development board, and then click Accept to start receiving the

pictures sent by the mobile phone.
=== ———————————————S . ————— V" Vb — LS ———|

Accept incoming file?
From

test

Filename

Screenshot_20220914_140609_com.android.settings.jpg

Size
170 kB

DECLINER ACCEPT

9) The pictures received by the Bluetooth system of the development board Android

system can be viewed by opening the Download directory in the file manager.

Internal Memory/Download

A Home LevelUp = Multi [# Editor NewFolder Back

’Qﬂ. Screenshot_20220914_140609_com.android.settings_102838.jpg

7.6. How to use the 10.1-inch MIPI screen
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1) First, you need to assemble the screen. Please refer to the assembly method of the
10.1-inch MIPI screen.

2) The location of the interface of the mipi led screen on the development board is as

shown in the figure below:

3) Connect the assembled screen to the LCD interface of the development board, connect

the Type-C power supply to the board, and power it on. After the system starts, you can

see the screen display as shown below.

7.7. Testing methods for OV13850 and OV13855 MIPI

cameras

Currently, the development board supports two MIPI cameras, OV13850 and
OV13855. The specific pictures are as follows:
a. OV13850 camera with 13 million MIPI interface
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The adapter board and FPC cable used by the OV13850 and OV 13855 cameras are
the same, but the locations where the two cameras are connected to the adapter board are
different. The FPC cable is shown in the figure below. Please note that the FPC cable has
a direction. The end marked TO MB needs to be plugged into the camera interface of the
development board, and the end marked TO CAMERA needs to be plugged into the
camera adapter board.

There are a total of 3 camera interfaces on the camera adapter board, and only one
can be connected and used at the same time, as shown in the figure below, among which:

a. Connect the OV13850 camera to interface 1

b. Connect the OV13855 camera to interface 2

c. Interface No. 3 is not used, just ignore it.
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There are a total of 2 camera interfaces on the Orange Pi 5 Pro development board.

We define the positions of Cam1 and Cam?2 as shown below:

PEABRARRARR R EGERRAE GG

The method of plugging the camera into the Caml interface of the development

board is as follows:

The method of plugging the camera into the Cam2 interface of the development

board is as follows:
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After connecting the camera to the development board, we can use the following

method to test the camera:

a. Open the camera APP on the desktop

Or‘anc]c Pi

‘B a Qo

b. Then you can see the preview screen of the camera

In addition to single camera, we can also connect two cameras at the same time.
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After connecting the dual cameras, follow the same steps as before and open the camera

APP to see the picture of one of the cameras.

How to switch to another camera:

a. First click on the three dots in the upper right corner

b. Then click the position shown in the picture below to switch the camera

Press and hold the mouse in the area shown in the red box in the picture below on the
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camera APP and drag it to the right to bring up the switching interface between taking

pictures and recording videos.

The switching interface between photo taking and video recording is as shown below.

Click Video to switch to video recording mode.

Camera

[ Video

Click the location shown in the picture below to enter the camera settings interface
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Bl camer

BN Video

The camera setting interface is as follows:

Resolution & quality

Capture Sound @
Save location .

Restore Default Settings

B LB o <« o m

Currently tested OV13850 does not support 4K video recording (OV13855 supports
it), and only supports up to 1080p. When recording video, please switch the video format
to 1080p in the settings. The steps are as follows:

a. First enter the setting interface of the camera APP, then click Resolution &

quality
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« Settings

Capture Sound -3

Save location .

Restore Default Settings

b. Then set the video format to 1080p in Video

Camera
Back camera photo

(4:3) 13.2 megapixels

Front camera photo
(4:3) 13.2 megapixels

Video

Back camera video
HD 1080p

Front camera video
HD 1080p

7.8. 40pin interface GPIO, UART, SPI and PWM testing

7.8.1.  40pin GPIO port test

1) First click the wiringOP icon to open wiringOP APP

Q, Search apps

B = 0 ¢ @ B

Calculator Calendar Camera Chrome Clock Contacts
— - P ® > Q
Explorer Files Gallery Music Play Store Search
@ &
p
Settings Sound Recorder Video wiringOP

2) The main interface of wiringOP APP is displayed as shown below, then click the
GPIO_TEST button to open the GPIO test interface
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GPIO_TEST

UART_TEST

12C_TEST
SPILTEST

PWM_TEST

3) The GPIO test interface is as shown in the figure below. The two rows of CheckBox
buttons on the left have a one-to-one correspondence with the 40pin pins. When the
CheckBox button is checked, the corresponding GPIO pin will be set to OUT mode and
the pin level is set to high level; when unchecked, the GPIO pin level is set to low level;
when the right When pressing the GPIO READALL button, you can obtain information
such as wPi number, GPIO mode, pin level, etc.;

When you click the BLINK ALL GPIO button, the program will control the 28 GPIO

ports to continuously switch between high and low levels.

soA1 [ [ GPIO READALL ‘ I BLINK ALL GPIO |
scL1 [
pwmia [] [J Txp2
(] rxp.2
caN1Rx [] [] crio1_a7
can1_Tx [
GPio1B6 [] [] TxD6
[] rxp.6

sPio_TxD [

spio_RxD [[] [] Grio1_BO
sPio_cLk [] [J spio_cso
[] sPi0_cst
spA4 [] [ scLa
GPIO1_A4 []
GPI01_A6 [] [] PwMm14

pwmi1s []

GPIo4.A7 [] [] TxD.0

4) Then click the GPIO READALL button, and the output information is as shown

below:
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1047 5 ©
wiringOP
soa1 [ GPIO READALL BLINK ALL GPIO
scL1 [
-——+ PI5 PRO +--
pwm13 [] [[] TxD.2 Physical | V
=z
[J rxp.2 3.3V | |
SDA. 1 | |
CAN1_RX [] [[] GPIO1_A7 Sell il | |
PWM13 | TXD.2 |
CANT_TX [] GND | RXD. 2 |
CAN1_RX | GPIO1_A7 |
GPI01_B6 [] [[] TxD.6 3 CANT_TX | GND |
8 | GPIO1_B6 | TXD.6 |
[T rxD.6 | RXD.6 |
SPI0O_TXD | GND |
SPI0_TXD [] 2 | SPIO_RXD | GPIO1_BO |
4 | SPIO_CLK | : SPI0_CSO |
sPI0_RxD [_] [7] GPI01_BO GND | SPI0O_CS1 |
SDA.4 | scL.4 |
SPI0_CLK [] [] sPio_cso 3 GPIO1_A4 | GND |
3 GPIO1_A6 | PWM14 |
[J spio_cs1 2 PWM15 | GND |
E] GPI04_A7 | TXD.0 |
sbA4 [] [[]scL4 3 GPI04_A6 | RXD.0 |
|
GPIO1_A4 [] +
|
GPI0O1_A6 [ [JPpwmia L S +
PWM15 []

GPI04_A7 [] [] TxD.0

5) There are a total of 28 GPIO ports in the 40-pin development board that can be used.
The following uses pin No. 7 - the corresponding GPIO is GPIO1 B7 - the corresponding
wP1i serial number is 2 - as an example to demonstrate how to set the high and low levels
of the GPIO port. First click the CheckBox button corresponding to pin No. 7. When the
button is selected, pin No. 7 will be set to high level. After setting, you can use a
multimeter to measure the voltage value of the pin. If it is 3.3v, it means the setting high

level success

spA.1 [
scL.1 [ ]

PWM13 [] T™xD.2

[] RXD.2

CAN1RX [ ] [] cPio1_A7

CAN1_TX [ ]

6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT and the pin level is high level
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spa1 [J GPIO READALL & BLINK ALL GPIO
scL1 [J
---+ PI5 PRO #---+-
PwM13 & [ TxD2 V | Phy v
[ rxp.2
CcAN1Rx [[] [] GPIO1.A7
ALT10
CcAN1_TX [] ALT10
IN
cpPio1Bs [] [] TxD.6
ALT10
[] rxp.6 ALT10
sPi0_Txp [J SPTO_| 8 2 N
43 R SPIO_CLK 8 : ALTS
spio_Rxp (] [] 6PIo1_BO “GND 2 6 IN
3 7 SDA.4 ALT9 | 0 2 0 | ALT9
spio_cLk [] [] spio_cso GPI01_A4 N
GPI N | IN
[C) spio_cs1 |
ALT10
spA.4 [] [ scL4 | ALT10
| 0 | IN
GPI01_A4 [] e
| Phy |
GPI01_A6 [] [ PwM14 ——-+ PI5 PRO #---
PWM15 []

GPI04_A7 (] [J TxD.0

7) Click the CheckBox button in the picture below again to uncheck it. Pin No. 7 will be

set to low level. After setting, you can use a multimeter to measure the voltage value of

the pin. If it is Ov, it means the low level setting is successful.

spA.1 [}
scL.1 []

PWM13 J | [ ] TXD.2

| | rRXD.2

caN1_Rx [ ] [] crio1_A7
CAN1_TX [ ]

8) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT and the pin level is low level
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soa1 [ GPIO READALL BLINK ALL GPIO
scL1 [
pwM13 [] [] TxD.2
[J rxD.2
cAN1Rx [] [] cpio1.A7
oanix [ " 500 0 | 1| ALTio
cPio1Bs [] [] T™xD6 .
[[] rxD.6 1 ﬁtﬂ‘é

spI0_TXD [] 2 | SPIO_RXD | T8 IN
SPI0_RXD [] [] GPIO1_BO .
spio_cLk [] [] spio_cso
[ sPio_cs1

spA4 [J [ scL4 | | itﬂuw
GPIO1_A4 [] 0 N

GPI01_A6 [] [] Pwmi4

PWM15 []
GPio4_A7 [J [ ™p.0

7.8. 2. 40pin UART test

1) Two serial ports, UARTO and UART®6, are opened by default in Android. The 40pin
position is as shown in the figure below. The corresponding device nodes are /dev/ttyS0
and /dev/ttyS6

2) First click the wiringOP icon to open wiringOP APP

Q_ Search apps

B -] ¢ @ =

Calculator Calendar Camera Chrome Clock Contacts
Explorer Files Gallery Music Play Store Search
Settings Sound Recorder Video wiringOP

3) The main interface of wiringOP APP is displayed as shown below, then click the
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UART_TEST button to open the UART test interface

GPIO_TEST

UART_TEST

12C_TEST
SPI_TEST

PWM_TEST

4) The serial port test interface of the APP is as shown in the figure below

12:30
wiringOP

~ 115200  OPEN

5) Then enter the baud rate you want to set in the edit box, and then click the OPEN
button to open the /dev/ttyS0 node. After the opening is successful, the OPEN button
becomes unselectable, and the CLOSE button and SEND button become selectable.

12:31

wiringOP

SEND

6) Then use Dupont wire to short the RXD and TXD pins of uart0
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ELEEEEEE

7) Then you can enter a character in the send edit box below and click the SEND button

to start sending.

12:31 « @

wiringOP

~ 115200 b CLOSE

8) If everything is normal, the received string will be displayed in the receiving box

12:33

wiringOP

/dev/ttyS0 - 115200 DPEN CLOSE

SEND

7.8. 3. 40pin SPI test

1) According to the schematic diagram of the 40pin interface, the available spi for

Orange Pi 5 Pro is spi0
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vee_3va_s3
b GrdDPINI COMN 2X20
12C1 SDA/UARTA RX/GPIOL D3/ 1 'E'_' S Bomer: 3

_T2C1 SCL/UARTA TX/GPIOL DZ
19 PWML3/UARTI_RX/IZCS_SDA/GRIOL B (< L5 L 1008

I red 30201 100m
19 CANL TX M1/GPIO4_B3 = Tt
19 UARTL_TX/I2C5_SCL/GPIOL_BE

19 | sero_most/cerol B2 {{— E;; 2 113:;
19| sezd_mrso/ee1ol B1} T it
14 sp10_crr/cerol B3 {{—f

19 PwMi5/UART]_CTSN/I2C8_SDA/GE
19 SPIZ_CSO/I2CS_SDA/GPIOA_A?
19 SPIZ_CLK/I2CS_SCL/GPIOA_AG

DEBUG UART TX
DEBUG_UART RX

RIOE BUZTL0R Sheme/er1ol a7 19

107 RE2Q1 1008 e L
CLUL] Lo Coane hx/cerol 20 19

R103 RO2Q1100R

BIol A0 19
RIL0 To0R 5 =
T oo s.fcsn.fe Bt _
RILZ 100R e i ¥

Rl R toow )Pl 4 /URRT]_RTSN/I2C8_SCL/GPIOL DE 19

R114 ROZ01100R

i1 To0R SOUARTO_TX/GPIOA A3 19

1T Toon (sP12_Wrso/URRTH_RX/GPIO4_Ad 19
PPSPI2_MOST/GRTO4_AS 19

2) Here the SPI interface is tested through the w25q64 module. First, connect the
w25q64 device to the SPIO interface.

3) Then click the wiringOP icon to open wiringOP APP

Q Search apps

- = Cl ¢ @ =

Calculator Calendar Camera Chrome Clock Contacts
Explorer Files Gallery Music Play Store Search
Settings Sound Recorder Video wiringOP

4) The main interface of wiringOP APP is displayed as shown below. Click the
SPI_TEST button to open the SPI test interface.
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GPIO_TEST
UART_TEST

12C_TEST

SPI_TEST

PWM_TEST

5) Then click the OPEN button to initialize the SPI

3235 0 &

wiringOP

SPI Channe SPI Por | Speed: 2000000

0x9f datal1]: Ox09
ta[2]: 0x09 datal3]: 0x09
TRANSFER

EPi Open Success, channel: 0, port: 0, speed EOOOOOO|

6) Then fill in the bytes that need to be sent, such as reading the ID information of
w25q64, filling in the address 0x9f in data[0], and then click the TRANSFER button

fdev/spidev0.0 ~ SPI Channel SPI Port: SPI Speed: 2000000

OPEN

datal0]: :ﬂmﬂl 0x09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 0, port: 0, speed:2000000

7) Finally, the APP will display the read ID information.
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/dev/spidev0.0 ¥  SPIChannel: SPI Port: SPI Speed: 2000000

OPEN
datal0]: Ox9f data[1]: 0x09
data[2]: 0x09 data[3]: 0x09

TRANSFER

ISPI Transfer success
ret:4

data[0]:ff

data[1]:ef

data(2]:40

data[3]:17

8) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, which corresponds to the value read above (h represents hexadecimal)

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, S4h 9Fh
W25QB64FV (SPI) 16h 4017h
W25Q64FV (QPI) 16h 6017h

7.8.4.  40pin PWM test

1) Android has PWM13, PWM14 and PWMI1S turned on by default. The corresponding

pins are located at 40pin as shown in the figure below.

2) First click the wiringOP icon to open wiringOP APP

569



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

Q_ Search apps

B -] ¢ @ =

Calculator Calendar Camera Chrome Clock Contacts

- A © » Q

Explorer Files Gallery Music Play Store Search

5] ®

Settings Sound Recorder Video wiringOP

3) Then click the PWM_TEST button on the main interface of wiringOP to enter the
PWM test interface

GPIO_TEST
UART_TEST
12C_TEST

SPI_TEST

PWM_TEST

4) The base address of PWM13 is febf0010, the base address of PWM14 is febf0020,
and the corresponding base address of PWMI15 is febf0030. Here, fd8b0020.pwm is
displayed on the right side of pwmchip0. At this time, you need to click the drop-down
option to select other pwmchips. Take PWMI13 as an example. When When
febf0010.pwm is displayed on the right, it means that PWM13 is selected.

Controller:l swimBhipt - I

Channel: 0
Period: 50000

EXPORT

pwmchip0 Duty

5) When the pull-down option selects pwmchip2, the corresponding base address of
PWM13 on the right is febf0010
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wiringOP

Controller:| winchip - ‘

Channel: 0

Period: 50000

EXPORT

pwmchip2 Duty

6) Then confirm the PWM channel, the default is channel 0, and confirm the PWM
period. The default configuration is 50000ns, which converts to a PWM frequency of
20KHz. You can modify it yourself. Click the EXPORT button to export PWM13

Controller: pwmehip: -

Period: {50000«

pwmchip2 Duty

7) Then drag the drag bar below to change the PWM duty cycle, and then check Enable
to output the PWM waveform.

12:47 e fl

wiringOP

- Period 50000 ns

OFF

Enable | pwmchip0 Duty [

8) Then use an oscilloscope to measure pin No. 7 of the 40pin development board and

you can see the following waveform.
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3.44V
50.00us

7.9. How to use ADB

7.9. 1. USB OTG mode switching method

The development board has 4 USB interfaces. The USB interface marked with
the red box in the figure below can support both Host mode and Device mode. The

other 3 USB interfaces only support Host mode.

L

The USB OTG interface defaults to Host mode, which can be used to connect
USB devices such as mouse and keyboard. If you want to use ADB, you need to

manually switch to Device mode.

1) First open Settings

572




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

1216 § ©

Q Search apps

5 = 0 ¢ @ -

Calculator Calendar Camera Chrome Clock Contacts
Explorer Files Gallery Music Play Store Search

Sound Recorder Video wiringOP

2) Then select About tablet

1217 8 © [

= Security

Screen lock, Find My Device, app security

I Privacy

Permissions, account activity, personal data

® Location
On - 1 app has access to location

3] Passwords & accounts
Saved passwords, autofill, synced accounts

G Google

Services & preferences

@ System

Languages, gestures, time, backup

(o] Screenshot

Screenshot

E About tablet

orangepiSpro

3) Then click the Build number menu bar multiple times with the mouse until the

prompt You are now a developer! appears.
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1218 6 @

< About tablet

ALIUIUIU VeI SIVI
12

Device identifiers

IP address

Unavailable

Wi-Fi MAC address

To view, choose saved network

Device Wi-Fi MAC address

Unavailable

Bluetooth address
Unavailable

Up time
41:33

Build number

You are now a developer!
rk3588s_s-userdebug 12 SQ3A.220705.003.A1 Eng.uﬁngepl.zﬂzl122hE|EESE-k

4) Then click to return to the previous menu and select System

1219 8 ©

= Security

Screen lock, Find My Device, app security

@ Privacy

Permissions, account activity, personal data

® Location
On - 1 app has access to location

] Passwords & accounts

Saved passwords, autofill, synced accounts

G Google

Services & preferences

@® System

Languages, gestures, time, backup

(0] Screenshot

Screenshot

] About tablet

orangepi5pro

5) Then select Developer options
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1220 8 © -]
- System

@ Languages & input
G  Gestures

o Date & time
GMT+00:00 Greenwich Mean Time

& Backup

g System update
Updated to Android 12

2 Multiple users

Signed in as Owner

{} Developer options

4 Reset options

6) Finally find the USB OTG Mode Switch, turn on the switch to switch to Device
mode, and turn off the switch to switch to Host mode

12218 © ]
€  Developer options Q
Use developer options ‘D

Quick settings developer tiles

Debugging

USB debugging

Debug mode when USB is connected

USB OTG Mode Switch
Open: Device mode; Close: Host mode D

Wireless debugging

Debug mode when Wi-Fi is connected

Disable adb authorization timeout

Disable automatic revocation of adb authorizations for systems that have not reconnected within the default (7 days) or user-configured (minimum 1 day) amount of time.

Bug report shortcut a

7.9. 2. Use data cable to connect adb debugging
4) First prepare a good quality USB2.0 male-to-male data cable
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5) Then refer to the USB OTG mode switching method to switch the USB OTG to

device mode.

6) Then use a USB2.0 male-to-male data cable to connect the development board to the
USB interface of the computer (please also use a TypeC power supply to power the

development board)

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

8) Use the following command to view the recognized ADB devices
test@test:~$ adb devices

List of devices attached

S63QCF54CJ  device

test@test:~$ Isusb

Bus 003 Device 006: ID 2207:0006

9) Then you can log in to the android system through adb shell on Ubuntu PC
test@test:~$ adb shell

console:/ $

10) Execute the command to remount the Android system
test@test:~$ adb root
test@test:~$ adb remount

11) Then you can transfer files to the Android system

test@test:~$ adb push example.txt /system/

576



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

7.9. 3. Use network connection adb debugging

Using network adb does not require a USB Typc C interface data cable to
connect the computer and development board, but communicates through the
network, so first make sure that the wired or wireless network of the development
board is connected, and then obtain the IP address of the development board. Later
To be used.

1) Ensure that the service.adb.tcp.port of the Android system is set to the 5555 port

number

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

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

number of network adb

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

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

4) Then connect network adb on Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx (The IP address needs to be changed to
the IP address of the development board)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

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

5) Then you can log in to the android system through adb shell on Ubuntu PC
test@test:~$ adb shell
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console:/ #

7.10. 2.4G USB remote control tested by Android Box

7) A 2.4G USB remote control that has been tested so far is shown in the figure below

a. Contains a remote control

b. A USB wireless receiver

8) The Android Box system does not require any configuration, just plug it in and it” s

ready to use.

7.11. How to use the HDMI CEC function of Android Box

system

HDMI CEC allows users to control all connected devices through HDMI with
only one remote control. Based on this function, we can control the development

board with the TV's remote control.

Before testing this function, please make sure your TV supports HDMI
CEC.

1) First connect the development board to the TV via HDMI cable, then power on and
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start

2) Then turn on the HDMI CEC function in the TV settings. The turning on method of
different TVs may be different. Here is Xiaomi TV as an example. Press the menu button

of the remote control, then select the CEC remote control and press the confirm button.

axest

HDMIR=iR

CECEfz

3) Then select "On" to turn on the HDMI CEC remote control

4) At this point, you can control the Android Box system of the development board

through the TV's remote control.
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8. Compilation method of Android 12 source code

8.1. Download the source code of Android 12

1) First download the compressed package of Android 12 source code from Baidu Cloud

Disk or Google Cloud Disk
a. Baidu cloud disk

RE F—3R | £EE - RK3588S_Android Android12

Android_12.ter.gz07
Android_12.tar.gz06
Android_12.tar.gz05
Android_12.tar.gz04
Android_12.tar.gz03
Android_12.tar.gz02
Android_12.tar.gz01
Android_12.tar.gz00

Android_12.tar.gz.mdSsum

b. Google Cloud Drive

RK3588S_Android_Source_Code

440M

4G

4G

4G

4G

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

2022-12-06 09:50

A

2) After downloading the compressed package of Android 12 source code, please check

whether the MDS5 checksum is correct. If it is incorrect, please download the source code

again.
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test@test:~$ mdSsum -c Android_12.tar.gz.mdSsum
Android_12.tar.gz00: Confirm
Android_12.tar.gz01: Confirm
Android_12.tar.gz02: Confirm
Android_12.tar.gz03: Confirm
Android_12.tar.gz04: Confirm
Android_12.tar.gz05: Confirm
Android_12.tar.gz06: Confirm
Android_12.tar.gz07: Confirm

3) Then execute the following command to decompress
test@test:~$ cat Android_12.tar.gz0* | tar -xvzf -

8. 2. Compile the source code of Android 12

1) First install the software packages needed to compile Android12 source code

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gecc-multilib g++-multilib libc6-dev-i386 \
lib32ncurses5-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgl1-mesa-dev libxml2-utils xsltproc unzip

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

2) There is a make.sh compilation script in the source code, and the compilation
parameters are as follows
a. -B: Compile uboot
-K: Compile kernel
-a:  Compile android
-F: Compile uboot. kernel and android
-M: Generate partition image in rockdev directory

-u: Package and generate a complete image that can finally be started

@ - o a0 o

--board: Specify development board model

3) Compile uboot, kernel, android and package them into a complete image that can
finally be started
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a. The command to compile support for HDMI 8K display image (LCD is turned
off by default) is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ ./make.sh -FMu --board orangepiSpro --nvme --gapps

b. The command to compile support for LCD display image is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ ./make.sh -FMu --board orangepiSpro --nvme --gapps --led

c. The command to compile the SATA boot image is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ ./make.sh -FMu --board orangepiSpro --sata --gapps

4) After compilation is completed, the following information will be printed
oAk rkimageMaker ver 2, * s dkxck

Generating new image, please wait...

Writing head info...

Writing boot file...

Writing firmware...

Generating MD5 data...

MD)5 data generated successfully!
INew image generated successfully!

Making update.img OK.

Make update image ok!

5) The final generated image file will be placed in the rockdev/Image-rk3588s s
directory. Among them, updateimg is the TF card boot image and
update_spi_nvme.img is the NVME SSD boot image.

test@test:~/Android_12$ cd rockdev/Image-rk3588s s
test@test:~/Android_12/rockdev/Image-rk3588s s $ Is update*

update.img update _spi_nvme.img

6) If you compile an image that supports sata startup, the image name is
update_spi_sata.img
test@test:~/Android 123 cd rockdev/Image-rk3588s s
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test@test:~/Android_12/rockdev/Image-rk3588s s $ Is update*

update spi_sata.img

9. OpenWRT system usage instructions

9.1. OpenWRT version

OpenWRT version Kernel version

snapshot Linux6.1.43

9.2. OpenWRT adaptation situation

Function OpenWRT
USB2.0x3 OK
USB3.0x1 OK
eMMC interface OK
FAN fan interface OK
3pin debugging serial port OK
TF card startup OK
Gigabit network port OK
Network port status light OK
LED light OK
USB to wired network port OK
RTL8821CU USB network card OK
RTLS8723BU USB network card OK
RTL8811 USB network card OK
M.2 NVMe SSD boot OK
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M.2 SATA SSD boot OK
AP6256 WIFI OK

9.3. Expand the rootfs in the TF card before starting for the

first time

1) When the TF card starts the OpenWRT system for the first time, it will execute the
resize-rootfs.sh script to expand the rootfs. At this time, the system will restart several

times.

2) After logging into the system, you can use the df -h 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@OpenWrt:~# df -h

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

tmpfs 495.5M 6.1M 489.4M 1% /tmp
tmpfs 512.0K 0 512.0K 0% /dev
dev/root 14.8G 14.7G 91.6M  99% /opt/docker

9.4. How tolog in to the system

9.4. 1. Log in through serial port
1) First, for the use of the debugging serial port, please refer to the chapter on how to use

the debugging serial port.

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

display interface is as follows
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BusyBox v1.36.1 (2024-03-22 15:01:37 UTC) built-in shell (ash)

OpenWrt SNAPSHOT, r24892+731-1b7e62b206b

=== WARNING!

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

9.4. 2. Log in to the system via SSH

Please note that in the OpenWrt system of Orange Pi S Pro, the network port is
configured as a LAN port function by default, so the LAN port of the development
board needs to be directly connected to the network port of the computer. There is

no way to obtain the IP if connected to a router.

1) First use a network cable to connect the LAN port of the board to the network port of
the computer so that the computer's network port can obtain the IP address through
DHCP.

2) The default LAN port IP of the board is set to 192.168.2.1, so at this time the
computer can obtain an IP address starting with 192.168.2

3) If the Ubuntu system is installed on the computer, you can execute the following
command to log in to the system through SSH. By default, you can log in directly without
a password.

test@ubuntu:~$ ssh root@192.168.2.1

4) After successfully logging into the system, the display is as shown below
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BusyBox v1.36.1 (2024-83-22 15:01:37 UTC) built-in shell (ash)

OpenWrt SNAPSHOT, r24892+731-1b7e62b26b

=== WARNING!

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

OpenWrt: /#

5) If the computer is installed with Windows system, you can refer to the method of SSH
remote login to the development board under Windows in the Linux system instruction
manual to log in.

9.4. 3. Log in to the LuCl management interface

Please note that in the OpenWrt system of Orange Pi S Pro, the network port is
configured as a LAN port function by default, so the LAN port of the development
board needs to be directly connected to the network port of the computer. There is

no way to obtain the IP if connected to a router.

1) First use a network cable to connect the LAN port of the board to the network port of
the computer so that the computer's network port can obtain the IP address through
DHCP.

2) The default LAN port IP of the board is set to 192.168.2.1, so at this time the
computer can obtain an IP address starting with 192.168.2

3) Enter the IP address 192.168.2.1 in the browser on your computer to log in to the

LuCl interface
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<« C O 8 192.168.2.1/cgi-bin/luci/ &

4) The OpenWrt system does not set a password by default, so just click the login button.

After successful login, the interface will be displayed as shown below.
+| 192.168.2.1/cgi-bin/luci/

OpenWrt

FigEE !
HPRREEES, 15 oot BRREERIGRIVIIEA,

BEETIEOE BT

RE

E5
EHEFR Openwrt
Bne RK35885 OPi 5 Pro
22} ARMvS Processor rev 0
BirFe rockchip/armvg
EHRA OpenWrt SNAPSHOT r24892+718-1b7e62b20b / LuCl Master git-24.077 26240~f2a4910
AR 6.1.43
TR HERTIE] 2024-03-27 01:21:38
BT 0h 6m 51s
TR 0.39, 0.20, 0.11

RE
DI 15.36 GiB / 15.60 GiB (98%)
oER 195 51 MiB/ 15.60 GiB (1%)

9.4.4. Log in to the terminal through the LuCl management interface

Please note that in the OpenWrt system of Orange Pi 5 Pro, the network port is
configured as a LAN port function by default, so the LAN port of the development
board needs to be directly connected to the network port of the computer. There is
no way to obtain the IP if connected to a router.

1) First use a network cable to connect the LAN port of the board to the network port of
the computer so that the computer's network port can obtain the IP address through
DHCP.
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2) The default LAN port IP of the board is set to 192.168.2.1, so at this time the
computer can obtain an IP address starting with 192.168.2

3) Enter the IP address 192.168.2.1 in the browser on your computer to log in to the

LuClI interface

<« (] O 8 192.168.2.1/cgi-bin/luci/ b

Docker~ [R5~ WS-~

A EE !
EFRAEEE. B4 oot BRRESHRUGERES

5) At this time, the terminal interface is as shown below
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AEEEE !
ERREES, 535 root AFREERLERE A,

#EE RE

Openlrt login: l

6) Enter the username root to log in
=m | | EE

Opendrt login: root

14 UTC) built-in shell (ash)

Openlirt
=== WARNING
There is no root pa
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9.4.5. Log in to the terminal using IP address + port number.

Please note that in the OpenWrt system of Orange Pi 5 Pro, the network port is
configured as LAN function by default, so the network port of the development
board cannot be directly connected to the router through a network cable, but can
only be directly connected to the computer's network port through a network cable.
At this time, the system After startup, an IP address will be assigned to the
computer's network port through the DHCP service.

1) First use a network cable to connect the LAN port of the board to the network port of
the computer so that the computer's network port can obtain the IP address through
DHCP.

2) The default LAN port IP of the board is set to 192.168.2.1, so at this time the
computer can obtain an IP address starting with 192.168.2

3) Then enter 192.168.2.1:7681 in the browser to log in to the OpenWRT terminal

“« C A == | 192168217681

OpenWrt login: root

BusyBox w1.36.1 (2824-83-23 @9:38:14 UTC) built-in shell (ash}

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

root@openkirt:~# [

9.5. How to modify the LAN port IP address through the

command line

1) In the OpenWrt system, a command line tool uci is provided, which can easily modify,
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add, delete and read the contents of the configuration file. For detailed instructions,

please refer to the official documentation

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

root@OpenWrt:~# uci show network

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

network.lan.ip6assign="60'

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

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

configuration file

root@OpenWrt:~# uci commit

If the IP address in red font is consistent with the one to be set, the modification is
successful.
root@OpenWrt:~# cat /etc/config/network

config interface 'lan'
option device 'br-lan’
option proto 'static’
option netmask '255.255.255.0'
option ip6assign '60'
option ipaddr '192.168.100.1'
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5) Restart the network through ubus. For instructions on using ubus, please refer to the

official documentation.

root@OpenWrt:~# ubus call network restart

6) At this time, enter the command and you can see that the IP of the LAN port is already
192.168.100.1

root@OpenWrt:~# ifconfig br-lan

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

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

UP BROADCAST MULTICAST MTU:1500 Metric:1

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

TX packets:3 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:0 (0.0 B) TX bytes:370 (370.0 B)

9.6. How to change the root password

9.6. 1. Modification through command line

1) First enter passwd root on the system command line. The following prompt message
will appear. At this time, you can enter the password you want to set and press the Enter
key to confirm.

root@OpenWrt:/# passwd root

Enter new UNIX password:

2) You will then be prompted to re-enter your password. At this time, enter your

password again to confirm and press Enter.

Retype password:

3) The successful modification is displayed as follows

passwd: password for root changed by root

9. 6. 2. Modify through LuCl management interface
1) First refer to logging in to the LuCl management interface to enter the OpenWRT

management interface.
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2) Then follow the steps below to change the password
a. Find the "System" option in the navigation bar and click

b. In the vertical column options below the system, select '""Management Rights"

and click

Fig = !

ez At

EdiheEnERRER

=7

il

BAES

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

Pa3® | SSHiSE | ssHEE || HTTR(S) A

IR

BnlRE ERREE

b | &
[ Rzt \

Note: In the ”Password” and “Confirm Password” dialog boxes, the

passwords entered twice must be consistent.

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

i SRlEn e

AREE !
EREEEME, A ot AFESEENEFENSER.

B3RS | SSHimA  SSHE$E | HTTR(S)AIE

EEFHEREE

EynhiEEnEERES

9.7. USB interface test

9.7.1. Mount USB storage device from command line
1) First insert the USB disk into the USB interface of the Orange Pi development board
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2) Execute the following command. If you can see the output of sdX, it means the USB

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 check the capacity usage and mount point of the U disk
through the df -h command.

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

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

9.7. 2. Mount USB storage device in LuCl management interface
1) First connect the U disk (or other storage device) to the development board through
USB2.0

2) Then log in to the LuCl management interface to enter the LuCIl management

interface.

3) Then in the LuCl management interface, click "System->Mount Point" to enter the

mount point configuration interface

FigEED !
EARIEEEE. &4 root f

EER
SRgE

PrE I RFATEEN X | FREERER SN TR EaE

R EEACERERERR

EEHEFREER Swap X
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4) Then follow the steps below to add a mount point
a. Find "Mount Point" at the bottom of the mount point global settings interface.

b. Below the mount point, select the "Add" button and click to enter

Ema

EEFEe SRS RS DS

[E = 1 fE==11 KRR EEE RS

H ] aE
UUID: 84173db5-fa%5-6 352-9505-26613c¢ = auto = _
(/devimmeblkip1, 64.00 MiB) HUnmERIRY gy R T =
UUID. 31386 7-691-5a5c-3598%50a 130042864 ‘ aulo

/ (extd) defaults =

(/devimmeblkip2, 29.61 &

\_ Ehn \

c. The following pop-up window interface will pop up

R - X

uuiD - ¥R UUID L& -
@ =iEs | WET UUID A SE e e s sias
£ - EETELE -

@umiss | NETHREGM I SESNEETEmEsle

DismidenEnEs

d. Then you can start mounting the storage device
a) Check "Enabled"
b) Select the actual connected device /dev/sda in the General Settings UUID
column (select according to your own device)
c) Select "Custom" in the mount point column and fill in the target directory
to be mounted. Here, the /mnt directory is used as an example. After filling
in, press Enter to confirm.

d) Then click the "Save" button in the lower right corner
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R - FiRX

=AE | EREE /
il E

uuip | CE4B-C491 (/dev/sda, 59.48 GiB)
© msigs  WiET UUID ﬁﬁTzExEES»z%E#E%F?& == s (4]

BEs | _EaE- ] \
VeSS (/)
S =3

/mnt

5) Then you will return to the mount point global settings page. Click "Save and

Apply" in the lower left corner of the page to make the mount point effective.

bE=4]
EETHEESENTHRATOUENSN
BE iEE Hi= WHER  HEEE R RS
| L] =
UUID: B4173db5-fa99-e35a-95¢6-28613cc 79eal . auto T
4 lk1p1 Faul a5 = T
(idevimmebik1p1, 64.00 MiB) metmmebi1ET et ey e
UUID: f313567-20f1-5a5d-9895-3ba130b4at6d auto . = — -
(ldevimmeblk1p2, 29,61 GiB) : (extd) e = | Bk |
. c - auto e — =
Lt UUID: cedb-c491 (/devisda, 59.48 GiB) fmnt (viat) defaults 5 = | g ‘
TR
MTWEATNE  AENET eBRssaEET , LUBIITRE RAM. EiES RS ELENE , EATREETEE RAM BREAEEIS
[31=1:) iaE
AR

6) After saving, you can see that the storage device has been mounted successfully in
"Mounted File Systems"
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a—
CHERAINHERR

XHFE = o/l EER HEEE

Ideviroot { 2893 GiB/29.25 GiB 1.04% (310.21 MiB)

tmpfs fimp 767 GiB/ 768 GiB 0.06% (4.69 MiB)

tmpfs idev 512.00 KiB / 512.00 KiB 0.00% (0 B)

dev/root foptidocker 2893 GiB/29.25 GiB 1.04% (310.21 MiB)

Idev/sda fmnt 5£9.46 GiB/ 59.46 GiB 0.00% (640.00 KiB) ‘ X |
FEE1]

B2

i

FhEREER R AETRUENSH

9.8. USB to network port test

1) The usable USB network ports that have been tested so far are as follows:

Chip model VID&PID
RTL8153 (Gigabit) Obda:8153
RTL8152 (100M) Obda:8152

2) First insert the USB to network port module into the USB interface of the

development board, then power on and start the development board

3) Then enter the LuCI management interface according to the method of logging in to

the LuCI management interface, and then click "Network->Interface" to enter the wired

network configuration interface

FEEE !
MFBEEE, B root BREEEEURASER.

22 ] ARMVE Processor rev 0

4) If you can see the “ethl” device as shown in the figure below in the configuration
interface, it means that the USB transfer port has been identified. As can be seen from the

figure below, “ethl” is configured as a WAN port function by default.
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Docker -

FgEEE !
EFEEEE, B oot BPEETRUENSIIER.

B0 BE sEPEED

EO
st REEHYL
docker MAC: 02:42:0B:F4:43:A8
pr= 18I2: 0B (0 Phis) == | & \ Bz |
docker0 &i%: 0B (0 Pkis)
{E8: FFHlE~E=
i st
1GiTHIE): Oh 4m 6s
lan MAC: 5A:5A59B7-EB2E
g9 () Ol 1.61 MB (9426 Pkts.) ==
br-lan &K 4.43 MB (8834 Pkts.)
1Pv4: 192.168.2.1/24
1Pv6: fd8ab994:72fb::1/60
1i%: DHCP 2%
11 $8I62: 5 03 MB (15593 Pkis) EE | B
i #3%: 1.18 MB (7236 Pkis )
1Pv4: 192.168.1.121/24
#1¥: DHCPE s
want EATAIE: Oh 3m 57s ;
5 MAC: 00:ED:4C-68:69:58 = | &t \ B |
ethl 8 5.03 MB (15593 Pkis.)
#i%: 1.18 MB (7236 Pkis )

5) At this time, after the USB to network port is connected to the main router through a
network cable, the IP address can be automatically obtained through DHCP, and then the
development board and the computer connected to the development board LAN port can

access the Internet through the main router.

9.9. AP6256 WIFI test

9.90.1. Method of creating WIFI hotspot
1) After the system starts, log in to the LUCI interface and click Network -> Wireless to

enter the wireless WiFi configuration interface.

192.168.2.1/cgi-bin/luci/

OpenWrt = v Docker~ [~ I~

HIREE |

EFREEE. B4 oot BRREEHELEFENFER.
N
R
i
=&
e
=] ARMB Processor rev 0
BiFTa rockehip/armyvs
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2) The default wireless configuration of the OpenWRT system is Master mode. To
facilitate the next operation, we will remove the default wireless connection.
TR
= B & |

Generic MAC80211 802.11ac/b/g/n

# radio0 i s
EETEE

o BEF S_SID CEEen‘.-"."rt | #5X: Master
TEFIE

EiEEiia
Fs MAC bt =i EemEe b T

G HES

3) Then click Save in the lower right corner of the page to make the configuration take

effect.
EEFILR
s MAC Htitht FHl =EIEs N RREE
ZTEES

4) Then click the Add button on the right.

EEHR
Generic MAC80211 802.11ac/b/g/n

# radioD s
S
B /
BMGEE G REE

Fih =ENEE

g MAC Hirhit

5) In the pop-up tab "Device Configuration'", we set the parameters as shown in the

figure below.
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s #54: Master | S51D: OpenWrt
— dBm TR

remanER | 27

£ SE BERE
TiemEs AC v || 36 (5180 Mhz) w| 80MHz v

BAFRIE | EmEUA v |- HRIThEE: AT
O isesasTE. EETERNERER  EEFTSsIRAS T EREEREUT.

6) Then in Interface Configuration -> General Settings, set the mode to Access Point
AP, ESSID (wireless network name) to OpenWrt, and the network to lan

TeE  ERe MACHE SHiRE  WLAN EiF

=5 BEAS AP v

OpenWrt

lan: ¥
= SIS TE R,

[EFnEmir 2 RS o R s B E .

WMM &SR, =

7) Then in Interface Configuration -> Wireless Security, sclect WPA2-PSK as the

encryption algorithm; set the key (wireless password) to password

EOES

EHhE THEF: MACEHEE BHiEE  WLAN ZiF

= | WPA2-PSK (3E=2£1E) v

g% | B3 v

=5H | password ,
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8) After the above settings are completed, click Save in the lower right corner of the
page, and then exit the tab page
EORSE

HHRE  TERe | MACTE SREE WLAN S

hOE | WPA2-PSK (B22iE) v

g% |83 v

=5H password *
802 11w EEMIRF | BRF v

015 | BETERNER RS s 802 1w, Fl : mwlwifi TGS — L0
EREHENEE (KRACK)

X O ET=EATETEN EAPOL Key IEISSESE . REMErREHssE

SHEEFEOE  FHESEnENTELE | FIEERELSRERIET.

HAERE. HERSEGES

ERWPS —#InEEE . 78
WPA(2)-PSK/WPA3Z-SAE

9) Then click Save and Apply in the lower right corner of the page and wait for the

configuration to be applied.

TR
g Generic MAC80211 802.11ac/b/gin
radiol RS
IR
5 525 .S*SLDL Ope.nE."r!.I Eilzirvjaster
=08 7 TFuRANEN
CiERia
Fasg MAC it Fill (ESER i oSt

TEFEE

il == |

10) The display interface for successfully creating a hotspot is as shown below
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FIGET |
MR EEE. B8 oot BPiEEEBLIERTHHER.
BeElEiEEEn. .
TR
® radiod Generic MAC80211 802.11ac/b/gin
= {i8: 36 (5 180 GHz) | HEEEEE: 7 Mbitis
—dbm SSID: OpenWrt | E: Master
BSSID: C2:F5:35:41:4D:69 | MIEE: WPA2 PSK (CCMP)
E’E}gﬁtn\
g MAC Hiztit i ESNER B RERE

e
2
o
L1

i

e | -
9.9. 2. Method of connecting to WIFI hotspot

1) After the system starts, click Network -> Wireless to enter the wireless WiFi
configuration interface.

192.168.2.1/cgi-bin/luci/

OpenWrt - - Docker

AIREE |
HRREER, Wk oot BRASEEIUEAER.

RE
b

e

= ARMVE Processor rev 0

El =) rockchiplarmys

2) The default wireless configuration of the OpenWRT system is Master mode. To

facilitate the next operation, we will remove the default wireless connection.

TR
T Generic MAC80211 802.11ac/b/g/n
radiol i :
REREE
= SSID: OpenWrt | #57: Master
o SEF Fere
SiEEhS
P& MAC it Ei]] =ENgs b: iR th GEyEr o

G HES
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3) Then click Save in the lower right corner of the page to make the configuration take
effect.

EEEhs
pt MAC ket Fill s2igs R R

e
il
ff
i
Ll

4) Then click the Sean button to scan the surrounding WiFi hotspots.

TR
b Generic MAC80211 802.11ac/bl/g/n .. (ST
@ radio (S8 7 (7 GHz) | KA 7 Mbivs =1 b -] | 3, 1] |
CiERIiR
PaEg MAC ittt E3 ) (=SS BRI EE

i |- |

5) Then the following window will pop up to display the available WiFi hotspots. At this
time, click the Join Network button to the right of the WiFi hotspot you want to connect

to connect to the WiFi hotspot.

DIARIL : BETE
&S SsiD & == BSSID meE

4 S8dBm i 5 Master £8.9F80DF4F 3F WPA2 PSK (CCMP) I
A 59.dBm B R e 153 Master EB.9FB0.DF4F 40 WPA2 PSK (CCMP)
o 60dBm T . 149 Master AOADAQAIT231 WPA2 PSK (CCMP)
A 67dBm NS, ST 60 Master 506A03:AB:901A WPA2 PSK (CCMP)

6) Then an interface for connecting to the WiFi hotspot will pop up. We enter the
password of the hotspot as shown in the figure below, and then click the Submit button.

TEFEANARI4 : "xunlong_orangepi_5G"
EERaEE
@ RTINS BT, PN

FREOER | ww:

WPAZSH

£4E3I BSSID
14F:40 BOREE  FIRRRE SSID HREANE.

BRSRIEIERE

S H BB WERAIR—FNXKE AR ST EURE.
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7) Then the following interface will pop up, click the Save button in the lower right
corner.

F&MI4E: Z % "xunlong_orangepi_5G" (radio0.network1)

REERE

EUEE SRAS

BE 5L Client | SSID: xunlong_orangepi_5G
— dBm AR E

FemgEas | 28 |

&l TR
IreRE | AC v 36(5130Mhz) v| 80MHz v

- HETHE FA
LAF.
RORE
BUAE | FHRe | BHAS  WAN B
o wE v

ESSID | xunlong_orangepi 5G

BssiD

A [ww

0 CIROFISE , SIS Gl ETR

8) Finally, you will return to the main interface of wireless configuration, click Save and
Apply and wait for the configuration to be applied.

TEER
BiEEiS
Fass MAC Hbit +il =SNgm IR e

i
<
|
i
i

e | - | [

9) After successfully connecting to the WiFi hotspot, the interface is displayed as shown
below.
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TR
= A -
CEEILS
FaEg MAC ik Fill ESEE BiiEEAXEE

o
Z s "xunlong_orangepi_5G” (phy0- E8:9F:80:.DF:4F:86 ?
stal)

" 6.0 Mbit/s, 20 MHz
-80 dBm 175.5 Mbit/s, 20 MHz

9. 10. Installing packages via the command line

9.10. 1. Install through opkg in the terminal
1) Update the list of available software packages

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 the software

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

9.11. OpenWRT management interface installation package

If you need to add a new software package, you can install it through the

OpenWRT management interface.
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9.11.1. View the list of available software packages on the system
1) First enter the software package management page

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

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

el b =

28| SRS
BEE=E

0% =68 (106.90 MiB 2

iTiEsE:

FiMLAE

EFiE. | teues. | ESopk.

2) Then the main page of the software package will appear, as shown in the figure below,
to obtain the list of available software

a. In the "Action" option of the software package, click "Update List" to obtain
the list of available software packages.

b. In the Tab page, click "Available" to view the currently available software

packages.
c. View the number of currently available software packages

e

sty 1]
=R
98% (28.94 GiB)
et B
BALLE gk mi| | E5ne || reuea | mEok
B LuCl EEs:
. BJH‘}, e

Ses ER \
| EEST 14100, 57174 »
REEER B -
(ipk)

AB4xlat 13 504 KB 4B4xlat provides support to deploy limited |Pv4 access services to e |

Vi Wl o mabile... Benes

9.11.2. Installation package example
1) Take the installation of the software package “luci-app-acl” as an example

a. In the OpenWRT package management interface, click the filter dialog box and
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enter “luci-app-acl”

In the list of software packages, you can see the version, package size and

description information of the “luci-app-acl” software package, and then click
the "Install" button

wHe

=pR=iEE
58% (28.94 GiB)

i i TErREsS e
| luci-app-ac| B EpHasEReE URL. A | | =Fmm |[ HEwma. S opkg...

ST LCI EFe
e BiFiE O2&F 0%

OH | B =5

FEST1-3, 153

REHaER ke Fob (ipk)  fEEE

luci-app-acl git-21.194.67617-f74b0Ec 4.14 KiB LuCl account management module

luci-i18n-acl-en git-23.090.61754-f7134d4 1.25KiB Translation for luci-app-acl - English =23
luci-i18n-acl-zh-cn git-23.090.61754-fT7f34d4 1.90 KiB Translation for luci-app-acl - {3 (Chinese Simplified) S

c. Then the following pop-up window will appear, click "Install"
W luci-app-acl i EiE

£74b06c

L luci-base [a¥7&d
L lua |

L, luci-i18n-acl-en (467 B) k2%

b luciH18r

TR

LuCl account management module

FEXH 332KB ZEREE 1 T, ERNEHEESY 1.56 KB Bah=iE)

v FEREEFNEFES
FFRE SRR
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d. Then wait for the installation to complete

IEHERITRIEO RS

" ZiESS oplg instsll PUTER

e. The installation completion display is as follows

IHEAGTRTEEIERS

Instslling luci-il8n-acl

1
H oot 0
L=}
t
1

oo

[ - A 'IJI.'..I

%]

i

2) Check whether the software package is installed successfully

a. In the OpenWRT package management interface, click the filter dialog box and
enter “luci-app-acl”

b. Select and click "Available' on the Tab page

The “luci-app-acl” software package will be displayed in the software package
list, and the status will be updated to "Installed"
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wHe
A=)
95% (T4 CB)
i Tt i
|Iuci—app—acl| B wi| | ms || tewee. | ESok.

\ ST 136 236

REEER Rz Kb (ipk) R 3]

luci-app-acl git-21.194.67638-1d6053e 42 KB LuCl account management module

9.11.3. Remove package example

1) Take removing the software package “luci-app-acl” as an example

a. In the OpenWRT package management interface, click the filter dialog box and
enter “luci-app-acl”
b. Select "Installed" on the Tab page to display the list of installed software
packages.
c. Click "Remove" on the right to remove the corresponding software package
L)
=
453, (7.4 GB)
B TN i - _
luci-app-ac! Hhe | A | EHili=. || EfEEEa... B opkg...
b [ 1]
e EEST 11, 21
2]
SO ER e

Kb (Lipk) ik
luci-app-acl git-21.194 67638-1d6053e ~4.2 KB LuCl account management module #h I

d.Then the pop-up window below will be displayed, click ""Remove"

ERH S Juci-app-acl

RRZ: git-21.194 6763
K ~3.4 KB 22=%

L

8-1d6053e

fait
LuCl account management module

EaEEERARE AR

ma || 2% |
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e.After successful removal, the display interface is as follows

MR O EERS

2) Check whether the software package was successfully removed

a. In the OpenWRT package management interface, click the filter dialog box and
enter “luci-app-acl”

b. Select and click "Installed" on the Tab page

The “luci-app-acl” software package will not be displayed in the software
package list. At this time, the “ luci-app-acl” software package has been
successfully removed.

'l

Wit

FEE=EE
95% (7.4 GB)

R TEFEEREE: BE

luci-app-acl f=id | A | bl || HEEES.. Ei= opka..

B&E | B

IEERES

THERTR 7. Fh (Lipk) iR

{BEILE luci-app-acl B9§i4 ., (51

9. 12. Using Samba network sharing

There are two main software options for OpenWRT LAN file sharing
implementation, Samba and NFS. The Samba system has good compatibility, and

NFS has superior performance. For users who need to use Windows devices, it is
recommended to choose Samba.

1) Enter the management page of Samba network share

a. Find the "Service" option in the navigation bar and click to enter
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b. In the vertical bar options below the service, select "Network Sharing" and

click to enter

Docker ~ | RS~ | Fi%E~

FigEEG !
LRAESIE, B oot B AEEEL

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

({3 »

through the "wan port", setitto “wan

pgi=

Samba Version 4.14.7
ﬁfmfﬁﬁ f=t= e

| &0 FIHE O |

[Jdocker: g#

Olan g2
[ Jwan: ;*
it |Owané: 2

I8

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

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

3) Set up a shared directory for network sharing
a. Click "Add" shared directory address in "Shared Directory" of "General

Settings'" of network sharing.

113 »

b. Enter the name of the shared folder as “mmt” under the name.
Under the path of the shared directory, select “/mnt” to set the shared directory
location.

d. Check "Browsable" and ""Run anonymous user"
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e. Click "Save and Apply" to save the configuration

#EBR
BRIEAENER, ST ORSREREE LR,

B HBE- W R @ AFEA  AF ® i BEN BRM VFSHR Apple Time-

2. Enter the name of the shared folder E& # & [RA&R R‘REE Time- machine %
i) BF B PRt machine i\ (GB)
; i3 " HE
‘/3. Set the shared directopy = ”
mmt /mnt Iy o7IT [ i3

s

1. Click "Add"

4) Windows 10 starts network discovery and sharing

Note: When accessing Samba and sharing under Windows 10 system, you need
to first confirm whether Windows 10 has enabled network discovery and sharing. If

not, perform the following settings first.

a. Enable Samba v1/v2 access
a) Enter the "Control Panel" of Windows 10
b) Click "Programs" on the left navigation bar of the control panel
¢) Select "Turn Windows features on or off" in Programs and Features
d) Check "SMB 1.0/CIFS file sharing support" in the pop-up box to enable or
disable Windows features.

e) Click "OK" to configure the application
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a - O

- © 4@ =EE - BF v o] | mmusmER ]
ERilss %

PIZEH] Internet
BeE e BAER _ _

. B2 SHSHERENEARE | RECRIEENERDTS R | SERES
. e [ Windows TsE - o x
SR FEFIEkE Windows Thag ]

FEh. E=AIEE
¥ EECAMNE  SEEESEE. EEAAAIRE  SERESE
SR 1, IR RE B,
@ [] | Internet Information Services ~
[ | Internet Information Services EIFEEAT Web s
@ [ | Microsoft Message Queue (MSMQ) R&528
Microsoft Print to PDF — —
OO Muliesint Connector TR FAEFETERE | LFEFEES 1S gsh
[ | RAS EEEEEEET SH(CMAK)
[ | RIP {smr=
SMB 1.0/CIFS SZ(LS2245
O  Telnet EFE \
O | Trrp &R 0
[ | Windows Identity Foundation 3.5
e3] Windows PowerShell 2.0
| @ [/ | Windows Process Activation Service b

b. Turn on network discovery in Windows 10
a) Enter the "Control Panel" of Windows 10
b) Select "Network and Internet" in the Control Panel
¢) Then open "Network and Sharing Center"
d) Click | "Advanced Sharing Settings"
e) Turn on "Enable network discovery" and "Enable file and printer
sharing"
f) Click "Save Changes" to save the network discovery configuration of
Windows 10
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4 mmnTaE
« o 4[4 EHEE > FET Intemet > FESTAESD > AESATRE| v o

TR RIS R E S R A =
Windows JoiFFTEMIS MIEESNNRMERE YL, FELIS M EETHEERENE.
= (EESEs)

PR

MECEREREST , e BNTILSTNE FEt ENee | MESeREEn
AUETE ST AL
® BRERESH

B = e
O SRS

THEHTENEE
BRSNS |, FS L AP At B SRR,
® BRETEHTINSE
O EATEHTNES
FremsE
&S, Windows SESECERMIENNES. B , IRGERSHE HESEENES%
RO | MIETLA SR A .
@ FEiF Windows SESEAEEHES)
O EREFREIEREEE R
=EHAR \
| Qremx B

5) After the setting is completed, enter \\OpenWrt in the address bar of the resource
manager to access the shared directory. The user name is root, and the password is the

password set by the development board host.

o | ii'| = | mmt
- « 4 L0 > [ > OpenWrt > mmt
H# thiEAia =5 2 0 &R E-siel o
& OneDrive System Volume Information g e
wiringOP R
& WPSHE audic.wav WAV 3T 1,936 KB
0 g [ ] openwrt-sunxi-cortexa7-sun8i-h2-plu... 1KB
[E] orangepix KB
W W [ usbcamera.apk 20451 K
= BFE
¥ T
) =5
W =5
e FIEER (C)
= temp (\wboxsrv) |
o FE
od =rER
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9. 13. zerotier instructions for use

The OpenWRT system has been pre-installed with the zerotier client. After
creating a virtual LAN on the zerotier official website, the client can directly join it

through the Network ID. The specific operations are as follows.

1) Log in to zerotier official website , register and
click Network->Create A Network to create a virtual LAN

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

Create a Network to Get Started

6 /EROTIER Download  Knowledge Base  Account  Networks  System APl  Community  Logout
Your Networks SEARCH
Networks: 1 »
Authorized Members: 0 / 50 NETWORK ID NAME DESCRIPTION SUBNET NODES
Onlirie Members:0 8286ac0e47d53bb5 | happy_metcalfe 172.27.0.0/16 00

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

Bas|cs Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

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

1Pv4 Auto-Assign

Auto-Assign from Range

10.147.177 10.147.182 10.147.197 10.147.20"
10.1447F 10.24177 10.2427> 10.243*

10.2442 > iT2:23r IFa:ases 172.24>

172255 172267 172205 172.2875

LTFa%:s 1723017 192.168.191" 192.168.192"

192.168.193* 192.168.194" 192.168.195." 192.168.1967

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

created above.

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

5) Enter ifconfig in the terminal and you can see that there is a new ztks54inm2 device
with an IP address of 172.27.214.213

root@OpenWrt:/# ifconfig

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

inet addr:172.27.214.213 Bcast:172.27.255.255 Mask:255.255.0.0

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

UP BROADCAST RUNNING MULTICAST MTU:2800 Metric:1

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

TX packets:48 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:1720 (1.6 KiB) TX byte81 (8.2 KiB)

6) Install the zerotier client on another device (Ubuntu 18.04 is used as an example
here), execute the following command to install. After the installation is completed, you

need to restart the computer.

test@ubuntu:~$ curl -s https://install.zerotier.com | sudo bash
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7) After restarting, join the virtual LAN according to the Network ID. You can also see
that the IP address assigned by zerotier has been obtained. At this time, the Ubuntu PC
and OrangePi R1 Plus LTS are in the same LAN, and the two can communicate freely.
test@ubuntu:~$ sudo zerotier-cli join 8286ac0e47d53bb5
test@ubuntu:~$ ifconfig
ztksS4inm?2: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 2800

inet 172.27.47.214 netmask 255.255.0.0 broadcast 172.27.255.255

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

ether f6:fd:87:68:12:cf txqueuelen 1000 (LLACM)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame O

TX packets 46  bytes 10006 (10.0 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

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

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

--- 172.27.47.214 ping statistics ---

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

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

9) Zerotier and other common commands

root@OpenWrt:/# zerotier-one -d #Start zerotier client
root@OpenWrt:/# zerotier-cli status #Get address and service status
root@OpenWrt:/# zerotier-cli join # Network ID #Join the network
root@OpenWrt:/# zerotier-cli leave # Network ID  #Off the grid
root@OpenWrt:/# zerotier-cli listnetworks #list networks
OPENWRT DEVICE REVISION="v0"

OPENWRT RELEASE="OpenWrt 22.03.4 r20123-38ccc47687"
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10. Compilation method of OpenWRT source code

10. 1. Download OpenWRT source code

1) First execute the following command to download the source code

test@test:~$ sudo apt update
test@test:~$ sudo apt install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git -b orangepiSpro

2) After the OpenWRT code is downloaded, it will contain the following files and folders

test@test:~/openwrt$ s
BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

10. 2. Compile OpenWRT source code

1) First install the following dependent software (currently only tested on Ubuntu22.04,
you need to install the following software. If you compile on other versions of the system,

please install the dependent software yourself according to the error message)

test@test:~/openwrt$ sudo apt update

test@test:~/openwrt$ sudo apt install -y ack antlr3 asciidoc autoconf \
automake autopoint binutils bison build-essential \

bzip2 ccache cmake cpio curl device-tree-compiler fastjar \
flex gawk gettext gcc-multilib g++-multilib git gperf haveged \
help2man intltool libc6-dev-i386 libelf-dev libglib2.0-dev \
libgmp3-dev libltdl-dev libmpc-dev libmpfr-dev \
libncurses5-dev \libncurseswS-dev libreadline-dev libssl-dev \
libtool Irzsz mkisofs msmtp nano ninja-build p7zip p7zip-full \
patch pkgconf python2.7 python3 python3-pyelftools \
libpython3-dev qemu-utils rsync scons squashfs-tools \

subversion swig texinfo uglifyjs upx-ucl unzip \

vim wget xmlto xxd zlib1g-dev
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2) Then execute ./scripts/feeds update -a and ./scripts/feeds install -a to download

dependency packages

test@test:~/openwrt$ ./scripts/feeds update -a

test@test:~/openwrt$ ./scripts/feeds install -a

3) Then select the profile using OrangePi 5 Pro
a. Compile an image that supports TF card, eMMC, and NVMe boot, and select the

following configuration

test@test:~/openwrt$ cp configs/orangepi-5-pro-rk3588_defconfig .config

b. Compile and support SPI Flash boot image, select the following configuration

test@test:~/openwrt$ cp configs/orangepi-5-pro-rk3588-spi_defconfig .config

4) Then execute the following command to make the configuration take effect

test@test:~/openwrt$ make defconfig

5) Execute the following command to start compiling the openwrt source code
test@test:~/openwrt$ make V=s

6) After compilation is completed, the path where the image is generated is:

test@test:~/openwrt$ tree -L 1 bin/targets/rockchip/armv8/
bin/targets/rockchip/armv8/

F—— config.buildinfo

F—— feeds.buildinfo

F—— openwrt-rockchip-armv8-xunlong_orangepi-5-pro-ext4-sysupgrade.img.gz
F—— openwrt-rockchip-armv8-xunlong_orangepi-5-pro.manifest

F—— openwrt-rockchip-armv8-xunlong_orangepi-5-pro-squashfs-sysupgrade.img.gz
F—— packages

F—— profiles.json

F—— sha256sums

L—— version.buildinfo

1 directory, 9 files
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11. Appendix

11. 1. User manual update history

Version Date Release Notes
v1.0 2024-04-07 initial version
vl.1 2024-05-16 Method of burning Linux image to TF card+NVMe SSD
vl.2 2024-07-04 | 1. Linux: Usage of NPU
2. Linux: RK3588 method of using Baidu Feijiang
3. Linux: Method for Running RKLLM Large Model with RK3588
vl.3 2024-07-30 | 1. The usage method of wiringOP hardware

11. 2. Image update history

Date

Release Notes

2024-04-07

OrangepiSpro_1.0.0_ubuntu_focal server linux5.10.160.7z
OrangepiSpro_1.0.0_ubuntu_jammy_server linux5.10.160.7z
OrangepiSpro_1.0.0_debian bullseye server linux5.10.160.7z
OrangepiSpro_1.0.0_debian bookworm_server linux5.10.160.7z
OrangepiSpro_1.0.0_ubuntu_focal desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.0_ubuntu_jammy_desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.0_debian bullseye desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.0_debian bookworm_desktop xfce linux5.10.160.7z

OrangePi5Pro RK3588S Android12 v1.0.0.tar.gz

OrangePi5Pro RK3588S Android12 Icd v1.0.0.tar.gz
OrangePi5Pro RK3588S Android12 spi-sata v1.0.0.tar.gz
OrangePi5Pro RK3588S Android12 spi-nvme v1.0.0.tar.gz
OrangePi5Pro RK3588S Android12 Icd spi-sata v1.0.0.tar.gz
OrangePi5Pro RK3588S Android12 lcd spi-nvme v1.0.0.tar.gz
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OrangePi5Pro RK3588S Android12 box v1.0.0.tar.gz
OrangePi5Pro RK3588S Android12 box_spi-nvme v1.0.0.tar.gz

OrangePi5Pro RK3588S Android12 box_spi-sata_v1.0.0.tar.gz

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160.tar.gz

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160-spi-nvme.tar.gz

Opios-droid-aarch64-opiSpro-24.02-linux5.10.160-spi-sata.tar.gz

Opios-arch-aarch64-gnome-opiSpro-24.03-linux5.10.160.img.xz

openwrt-aarch64-opiSpro-24.03-linux-6.1.43-ext4.img.gz
openwrt-aarch64-opiSpro-24.03-linux-6.1.43-spi-squashfs.bin

* initial version

2024-05-09 OrangePi5Pro RK3588S Android12 vl1.0.1.tar.gz

OrangePi5Pro RK3588S Android12 box vl1.0.1.tar.gz
OrangePi5Pro RK3588S Android12 spi-sata v1.0.1.tar.gz
OrangePi5Pro RK3588S Android12 spi-nvme vl1.0.1.tar.gz
OrangePi5Pro RK3588S Android12 box spi-nvme v1.0.1.tar.gz
OrangePi5Pro RK3588S Android12 box spi-sata v1.0.1.tar.gz

* Update bl31, optimize 4GB/8GB memory stability
* Add the function of uboot to detect LCD connection. When the LCD is
connected, turn on the LCD display

Opios-droid-aarch64-opiSpro-24.05-linux5.10.160.tar.gz
Opios-droid-aarch64-opiSpro-24.05-linux5.10.160-spi-nvme.tar.gz
Opios-droid-aarch64-opiSpro-24.05-linux5.10.160-spi-sata.tar.gz
Opios-arch-aarch64-gnome-opiSpro-24.05-linux5.10.160.img.xz

* Update bl31, optimize 4GB/8GB memory stability
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OrangepiSpro 1.0.2 ubuntu focal server linux5.10.160.7z
OrangepiSpro 1.0.2 ubuntu jammy server linux5.10.160.7z
OrangepiSpro 1.0.2 debian bullseye server linux5.10.160.7z
OrangepiSpro 1.0.2 debian bookworm server linux5.10.160.7z
OrangepiSpro 1.0.2 ubuntu focal desktop xfce linux5.10.160.7z
OrangepiSpro 1.0.2 ubuntu jammy desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.2_debian_bullseye desktop xfce linux5.10.160.7z
OrangepiSpro 1.0.2 debian bookworm desktop xfce linux5.10.160.7z

* Update bl31, optimize 4GB/8GB memory stability
* Update the yt6801 network port chip driver

2024-07-04 OrangepiSpro_1.0.4 _ubuntu_jammy_server linux6.1.43.7z
OrangepiSpro_1.0.4_debian_bullseye server linux6.1.43.7z
OrangepiSpro_1.0.4_debian_bookworm_server linux6.1.43.7z
OrangepiSpro_1.0.4 _ubuntu_jammy_desktop xfce linux6.1.43.7z
OrangepiSpro_1.0.4_debian_bullseye desktop xfce linux6.1.43.7z
OrangepiSpro_1.0.4_debian_bookworm_desktop xfce linux6.1.43.7z

OrangepiSpro 1.0.4 ubuntu focal server linux5.10.160.7z
OrangepiSpro 1.0.4 ubuntu jammy server linux5.10.160.7z
OrangepiSpro_1.0.4_debian_bullseye server linux5.10.160.7z
OrangepiSpro 1.0.4 debian bookworm server linux5.10.160.7z
OrangepiSpro 1.0.4 ubuntu focal desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.4_ubuntu_jammy_desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.4_debian_bullseye desktop xfce linux5.10.160.7z
OrangepiSpro 1.0.4 debian bookworm desktop xfce linux5.10.160.7z

* Upgrade the rknpu version of the kernel to 0.9.6

2024-11-18 OrangepiSpro_1.0.6_ubuntu_jammy_server linux6.1.43.7z
OrangepiSpro_1.0.6_debian_bullseye server linux6.1.43.7z
OrangepiSpro 1.0.6_debian bookworm server linux6.1.43.7z
OrangepiSpro_1.0.6_ubuntu_jammy_desktop xfce linux6.1.43.7z
OrangepiSpro_1.0.6_debian_bullseye desktop xfce linux6.1.43.7z
OrangepiSpro 1.0.6_debian bookworm desktop xfce linux6.1.43.7z
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OrangepiSpro 1.0.6_ubuntu focal server linux5.10.160.7z
OrangepiSpro 1.0.6_ubuntu jammy server linux5.10.160.7z
OrangepiSpro 1.0.6_debian bullseye server linux5.10.160.7z
OrangepiSpro 1.0.6_debian bookworm server linux5.10.160.7z
OrangepiSpro 1.0.6_ubuntu focal desktop xfce linux5.10.160.7z
OrangepiSpro_1.0.6_ubuntu_jammy_desktop xfce linux5.10.160.7z
OrangepiSpro 1.0.6_debian bullseye desktop xfce linux5.10.160.7z
OrangepiSpro 1.0.6_debian bookworm desktop xfce linux5.10.160.7z

* Fix the issue where the camera does not have 3A effect when Docker is
turned on

* Fix the issue of Bluetooth MAC address changing during restart
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