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1. Basic features of Orange Pi CM4

1.1. Whatis Orange Pi CM4

Orange Pi CM4 uses Rockchip RK3566 quad-core 64-bit Cortex-AS55 processor,
using 22nm process, with a main frequency of up to 1.8GHz, integrated ARM Mali-G52
GPU, embedded high-performance 2D image acceleration module, built-in 0.8 The Al
accelerator NPU of Tops computing power can choose 1GB, 2GB, 4GB or 8GB memory,
and has up to 4K display processing capability.

Orange Pi CM4 brings out quite a lot of interfaces, including Micro HDMI output,
M.2 PCle2.0x1, Gigabit Ethernet port, USB2.0, USB3.0 interface and 40pin expansion
pin header, etc. It can be widely used in high-end tablet, edge computing, artificial
intelligence, cloud computing, AR/VR, smart security, smart home and other fields,
covering various AloT industries.

Orange Pi CM4 supports Androidl1, Ubuntu22.04, Ubuntu20.04, Debianll,
Debian12, open source Hongmeng 4.0 Betal, Orange Pi OS (Arch), Orange Pi OS (OH)

based on open source Hongmeng and other operating systems.

1. 2. Usage of Orange Pi CM4

We can use it to achieve:

A Linux desktop computer
A Linux network server
Android tablet

Android game console, etc.

Of course, there are more functions. Relying on a powerful ecosystem and a
variety of expansion accessories, Orange Pi can help users easily achieve delivery
from ideas to prototypes to mass production. It is an ideal choice for makers,
dreamers, and hobbyists. An ideal creative platform for readers.
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1. 3. Hardware specifications of Orange Pi CM4

1.3.1.  Hardware specifications of Orange Pi CM4 core board

Hardware specifications

Master chip Rockchip RK3566
CPU Quad-core 64-bit Cortex-AS5 processor, 22nm advanced process,
clocked at up to 1.8GHz
* ARM Mali G52 2EE graphics processor
* Support OpenGL ES 1.1/2.0/3.2, OpenCL 2.0, Vulkan 1.1
GPU * Embedded high-performance 2D acceleration hardware
* Integrated RKNN NPU AI accelerator, 0.8Tops@INT8
performance
NPU . Supports one-click conversion of
Caffe/TensorFlow/TFLite/ONNX/PyTorch/Keras/Darknet
architecture models
* 4K@60fps H.265/H.264/VP9 video decoding
VPU * 1080P@60fps H.265/H.264 video encoding
PMU Rockchip RK809-5
Memory 2GB/4GB/8GB (LPDDR4/4x)
* Onboard eMMC: 16GB/32GB/64GB/128GB
Storage * SPI Flash: default blank paste
Wi-Fi+BT Wi-Fi 5+BT 5.0, BLE (AP6256)

10
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Ethernet transceiver

10/100/1000Mbps Ethernet (onboard PHY chip: YT8531C)

Core board

interface

2 x 100PIN, 1 x 24PIN, including the following signals:
* 10/100/1000Mbps Ethernet MDI signal

* 1x HDMI 2.0 interface, up to 4K@60fps

* 1x 4-lane MIPI DSI display interface

* 1x 4-lane MIPI CSI camera interface

* eDP

* SATA3 or PCle

* 1 x USB3.0

* 3 x USB2.0

* RESET, MASKROM, RECOVERY

» Headphone jack audio input and output signals

* DC 5V input power supply, DC3.3V and 1.8V output power

supply

Supported OS

Android11, Ubuntu22.04, Ubuntu20.04, Debianl1, Debian12, open
source Hongmeng 4.0 Betal, Orange Pi OS (Arch), Orange Pi OS

(OH) based on open source Hongmeng and other operating

systems.

Introduction of Appearance Specifications

PCB Size

55x40mm

11

Copyright reserved by Shenzhen Xunlong Software Co., Ltd




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

1.3.2. Hardware specifications of Orange Pi CM4 baseboard

CM4 Base Board Hardware Specifications

* M.2 M-KEY slot: SATA3 or PCle2.0 NVME SSD
Storage * TF card slot

Ethernet interface 10/100/1000Mbps Ethernet RJ45 socket

* Ix Micro HDMI TX 2.0, maximum support 4K@60FPS

Display * IxMIPI DSI 2 Lane
* ¢DPI1.3
Camera 2xMIPI CSI 2 Lane

* IxUSB 2.0 supports Device or HOST mode
USB * IxUSB 3.0 HOST

* 2xUSB 2.0 HOST

Audio 3.5mm headphone jack audio input/output
Button 1xMaskROM key, IXRECOVERY key, 1x reset key
FAN 4Pin 2.54mm 5V fan interface

40Pin function expansion interface, supports the following

40Pin interface types:
GPIO. UART. I2C. SPI. PWM

12
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Power Source Type-C 5V3A

Android11, Ubuntu22.04, Ubuntu20.04, Debian11, Debianl2,
open source Hongmeng 4.0 Betal, Orange Pi OS (Arch),

Supported OS i
Orange Pi OS (OH) based on open source Hongmeng and other
operating systems.
Introduction of Appearance Specifications
PCB Size 85x56mm

1.4. Top view and bottom view of Orange Pi CM4

1.4.1. Top view and bottom view of Orange Pi CM4 core board

Top view:

Bottom view:

13




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

1.4.2. Top and bottom views of the Orange Pi CM4 base board

Top view:

sy
(1

Y

| v
-
.
e
.
.
)
.
.
-
-
-
[
L&

—
-

I

-

|

.
]

«

Bottom view:
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1.5. The interface details of Orange Pi CM4

1.5.1. Interface details of Orange Pi CM4 core board

16
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Rockchip RK3566
(ARM®Cortex7A55 Quad Core 1.8GHz ) 64 bit

SPI Flash (Default empty) —

WIiFi/BT antenna

rE = £ 1522 |
Wi-Fi5+BT 5.0 SRS

9529dV

PMU (RK809-5)

1GB/2GB/4GB/8GB

(LPDDR4/4X) Ethernet chip (YT8531C)

40mm
100PIN board-to-board connector

8GB/32GB/64GB/128GB eMMC

24PIN board-to-board
connector

100PIN board-to-board
connector

- 55mm

17
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1.5.2. Interface details of Orange Pi CM4 base board

Micro HDMI
i : Debug TTL UART
LED Cameral

Audio In/Out —/ Type-C/Power port (5V/3A)

4PIN cooling fan interface

B £ TN 35VE VRO 140 | 100PIN board-to-board
USB3.0{Above)/ cE o ahm@ = | connector
= A, O O F;
24PIN board-to-board
connector

Recovery Key
Reset Key

Gigabit Ethernet MaskROM Key

40PIN headers  100PIN board-to-board connector

56mm

Camera2

) 30PIN eDP interface
MicroSD Card Slot -

M.2 M-Key port

18
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oo
UART2_RX_MO

'mnqe Pi 1 AP CLK Mo DTS SPI3 CS0_ M0 L

L SPI3 CS1 M0 —
g UART3_RX_M0_Z/I2C: -0 0
CM4 BASE V1.3 R— TG RY_ M2 B _; —— ————————— A,

GND

%‘?

The diameter of the three positioning holes on the base plate is 2.6mm, the
diameter of the M.2 PICE device fixing hole is 2.7mm, and the diameter of the four
positioning holes on the core board is 2.7mm.

19
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2. Introduction to the use of the development board

2.1. Prepare the required accessories

1) TF card, a class 10 or above high-speed SanDisk card with a minimum capacity of
16GB (32GB or above recommended)

Samisk A &

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

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

20
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ads
ik

MICRO-HDMIF £ &% %

Note, if you want to connect a 4K monitor, make sure the HDMI cable supports
4K video output.

5) Power adapter. Orange Pi CM4 is recommended to use a S5V/3A Type-C power supply.

6) The mouse and keyboard of the USB interface, as long as the mouse and keyboard of
the standard USB interface are acceptable, the mouse and keyboard can be used to control

the Orange Pi development board

ranqe Pi

Smart sleep

Simple and stylish

T
Sens
”m

7) USB camera

21
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WEBCAM Q == HDFULL

8) PCle NVMe SSD, the development board supports SSDs with M.2 2230 and M.2
2242 specifications. M.2 2280 is also supported, but it cannot be fixed with screws.

The development board does not come with an SPI Flash chip by default. You
need to buy it yourself and then solder it on. The SPI Flash chip model we
recommend is XM25QU128CWIQT08Q.

Please pay special attention to this point if you need to use SPIFlash+NVMe SSD

to start the system.

9) 100M or 1000M network cable, used to connect the development board to the Internet

10) USB2.0 male-to-male data cable, used for burning images to eMMC, TF card, etc.

11) 3.3V USB to TTL module and DuPont line, when using serial port debugging
function, need USB to TTL module and DuPont line to connect the development board
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and computer

12) Personal computer with Ubuntu and Windows operating systems installed

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

2 Windows PC For burning Android and Linux images

2.2. Download the image of the development board and related

materials

1) The website for downloading the English version is:

http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and
-support/Orange-Pi-CM4.html
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yrange Pi Compute Module 4

Orange Pi Compute
Module 4

Official Resources

User Manual Schematic Official Tools

Official Images

Orange Pi OS(Arch) OpenHarmony Image Ubuntu Image Debian Image

® 51 O

Android Image Android Source Code Linux Source code

2) The information mainly includes
a. Android source code: saved on Google Cloud Disk
b. Linux source code: saved on Github
c. User manual and schematic diagram: saved on Google Cloud Disk
d. Official tools: mainly include the software that needs to be used during the use of
the development board
e. Android image: saved on Google Cloud Disk
f. Ubuntu image: saved on Google Cloud Disk
g. Debian image: saved on Google Cloud Disk
h. Orange Pi OS Arch image: saved on Google Cloud Disk
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2.3. Method of burning Linux image to TF card based on
Windows PC

Note that the Linux images mentioned here specifically refer to Linux
distribution images such as Debian, Ubuntu and OPi OS Arch downloaded from the

Orange Pi's data download page.

2.3.1.  How to use balenaEtcher to burn Linux image
1) First prepare a TF card with a capacity of 16GB or larger. The transmission speed of
the TF card must be class 10 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) Download the Linux operating system image file compression package that you want
to burn from the Orange Pi's 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.

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

address is:

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

5) After entering the balenaEtcher download page, click the green download button to

jump to the place where the software is downloaded

:z’ balena More Products v Resources v Customers & Partners v Pricing  Contact Login w

ETCHER

Flash. Flawless.

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

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

open it

Download Etcher

ASSET os ARCH

ETCHER FOR WINDOWS (X86|X64) {INSTALLER) WINDOWS XB6|X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86|X64  Download
ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE] WINDOWS XB6[X64 Download
ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX xg4 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE]) LINUX X886 Download

Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

7) If you downloaded the version of balenaEtcher that needs to be installed, please install

it first and then use it. If you downloaded the Portable version of balenaEtcher, just

double-click to open it. The balenaEtcher interface after opening is as shown below:

Etcher

& balenaEicher

L+

[ Flash from file

& Flash from URL

I clone drive

If the following error is prompted when opening balenaEtcher:

Attention

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

User did not grant permission.

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

#1H(0)
9 LEESSHIETR)
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8) The specific steps to use balenaEtcher to burn a Linux image are as follows
a. First select the path of the Linux image file to be burned
b. Then select the drive letter of the TF card
c. Finally click Flash and it will start burning the Linux image to the TF card.

Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE 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

© Etcher — 48% Flashing... 2 *

ﬁ balenaEtcher

@ orngep...170.img

._ Generic... Device

’ balena-rpiplay

Flashing...

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,
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and balenaEtcher is verifying the burnt image

Etcher — 26% Validating...

& balenaEicher

© orangep...170.mg

_. Generic... Device

7 balena-rpiplay

Validating... Turn a Ras sing RPiPlay to enable screen
mirrering

Get started .I

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

slot of the development board for use.

* Etcher

&9 balenaEicher

Flash Complete!

1
J_.

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) First you need to prepare a good quality USB2.0 male-to-male data cable
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2) You also need to prepare a TF card with a capacity of 16GB or larger. The
transmission speed of the TF card must be class 10 or above. It is recommended to use
TF cards from SanDisk and other brands.

3) Then download the Rockchip driver DriverAssitant v5.12.zip and MiniLoader and
the burning tool RKDevTool Release v3.15.zip from the Orange Pi's data download
page

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

enter the folder below
B Android image writing tool-SDDiskTool

B  Android APPs

B3 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Name

I8 MiniLoader - what is needed for burning Linux images

a

RKDevTool_Release v3.15.zip &%

§  DriverAssitant v5.12.zip &%

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

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

".img" is the image file of the operating system. , the size is generally above 2GB
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5) Then use decompression software to decompress DriverAssitant_v5.12.zip, then find

the DriverInstall.exe executable file in
£ a
ADBDriver
bin
Driver

| config

&, Driverinstall

|=| Readme

= revison

the decompressed folder and open it.

EEi=E: 27 Foh

2022/12/1 15:07

2022/12/1 15:07

2022/12/1 15:07

2014/ 1KB
A1 497 KB
7:44 1 KB
414 1KB

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

a.

Click the "Driver Installation" button

© EEEEREF v5.12

Wmehris
TIRRNNRRNRTNRRNNENY

IEhEE ‘

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

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

© BETHETEE v5.12

THOmE

Driverinstall X
IEzhE 53

FAEERhaTh.

[

BE

7) Then unzip RKDevTool Release v3.15.zip. This software does

installed. Just find RKDevTool in the unzipped folder and open it.

= )
bin
Language

[ ] config.cfg

2] config

=] revision

6 FE T B v1.0

8) After opening the RKDevTool

not need to be
saHEE et} Foh
2022/12/1 15:07
2022/12/1 15:07
202273723 %11 7 KB
2021/11/30 11:04 2K
202275727 909 3 KB
2022/53/27 9:06 212 KB
2021/8/27 10:28 450 KB

burning tool, because the computer has not
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connected to the development board through the USB2.0 male-to-male data cable at this

time, the lower left corner will prompt "No device found"

o BOHRITE TR v3.15 2 X

THER FEEH SEME

0x00000000 | Parameter
0x00000000 Uboot
0xD0000000 | trust
0x00000000 Miso
0x00000000 | Resoures
0x00000000 Kernel
0x00000000 EBoot
0xD0000000 | Recovery
0x00000000 System
0x00000000 Backup

Loader: T RS BEARE &=
Clagmiiatnts

BAT R BE & >

9) Then start burning the Linux 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 USB2.0 programming port

on the development board is as shown in the figure below.

b. Make sure the TF card slot is not inserted into the TF card

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

figure below:

d. Then connect the 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 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"

\ BRI ETR v315 e x
THES FEET SR
[ |
LR S S )
I 5 e — o
Zz | 0x00000000 | Farameter
B i | 0xD0000000 Ubaot
T T 0500000000 trust
5l [J 0500000000 Miso
| [ 000000000 Rezowrce
N | 0xo0000000 Kernel
o 000000000 Boo
ENlE 0500000000 Recover
10 [T 000000000 System
u | | 0x00000000 Backup
Load AT i
Cligsints
T 1 z
| A&BL A MASKROMiK # | = -

f. At this time, please insert the TF card into the TF card slot

g. Then place the mouse cursor in the area below

« BRITATE v2.96 = X
THESR FHREF SHmE
| |
¢ | O] 7l L. T = - |...| |
I 1 R
[ [ 000000000 | Parameter
2 O 0500000000 Uboot
4 |[C 000000000 trust
S m| 000000000 Mizc
B [T 000000000 | Resource
[ 0500000000 Kernel
|5 |IC 00000000 oot
EER ] 000000000 Recover; ¥
10 | | 0x00000000 | System
lu [T | 0x00000000 | Backup _.\\\
_ _ Place the mouse cursor in this area
Loader T Y wETES A
Clsghistnts
| £ B MASKROMBE # EEE A =

h. 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
THEE HEEE SemE
I
||
r 0x00000000 | Parameter
(=] | 0x00000000 Thoot
Tt (00000000 trust 3
[ 000000000 Mise S
[m] 0x00000000 | Resowrce L)
LT | 0x00000000 Kernel | EEET
[ | 0x00000000 Boot | e
& 000000000 Recovery
C 0x00000000 System M
[m] | 0x00000000 Backup | SAES
SHES
Leeder: | i i wEsER || A=
[ s e
| KB4 MASKROMEE #- e Ell
. . o .
i.  Then select the import configuration option
| ESETFETR IS _ -
THER FHEER SR
[
E!gwmjilim ___|&x B
[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
do ] 0500000000 | System
u [T 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
LlsgmliEthtsS
| KB 4-MASKROM BL 45 i R 5l

j. Then select the rk356x_linux_tfcard.cfg configuration file in the MiniL.oader
folder downloaded earlier, and click Open

v FRITAETE v3.15

o X
A TR < —
+ > &M > orangepi ) Miniloader-BELnnEETEBREMEE | | FMinloaderiESlinue. 0
|R v R =- O 0
> @ wesEs = : EHES #m b
O S [ k3565 _linux_emme.cfg 2023/8/18 11:17 txtfile 2
5 i OneDrive [7] rk356x linux_peie.cfg 2023/8/18 11:17 ttfile 2
. [ rk3s6x linux_spiflash.cfg 2023/8/18 11:17 ifile 2
| o= . W 2023/8/18 11:17 tutfile z
4 TE #
= *
L Rl #
[/ E=t3 #
SHHEN): | rk356x linux theard.cfg v| ConfigFils(*.cfg) -
W F17F(0) BE F

k. Then click OK
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[ = X
THIER FHEEF SRME
| I
E_lﬁﬁﬁ_lim_l%ﬁ_l?ﬂi—l__l_
Icd
ENicaE] 0:00000000 linux C: \UzersiAdnini strater\Desktop!, i
RKDevTool
o PN /
/
i [ | [ me | [ wesxz || &=
ClagsHatts
| J2 BL— A~MASKROM ¢ #- 5 I o]
. Then click the position shown in the figure below
- BUMFFETE va15 X
THER FEEE SRR ¢
| T /
%Dl{fﬁé ET E=E | g2 L.l
v
2 |[¥[sn | 0200000000 | limex | C:\Users\Adnindstrater\Dasktoph. .. |
s [ ws | wm || wEsEx || mm
CliahHatns
| % B ANMASKROMBE 7 Y ]

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

|4 EEEATTETE 1S

— [ X
s rl
« > v 4 T2 £@\ > orangepi >| MiniLoader-E2LinundEE& A EEREIER | ~ G £ MiniLoader-E25Linux.. 2
R FEufE =- 0 @
> @ WPSEE =% " ERES s Kol
O T | €2 MiniLoaderAllbin | 2023/8/18 1117 BIN 32 455
> @ OneDrive [ rk356x linux_emme.cfg 2023/8/18 11:17 txtfile 2
[ rk356x linux_pcie.cfg 2023/8/18 11:17 ttfile 2
o sE > [ rka56x_linux_spiflash.cfg 2023/8/18 1117 xtfile 2
1 Fs n [ rka56x_linux_ticard.cfg 2023/8/18 1117 il 2
& s - [ rkspi_loader.img 2023/8/18 1117 DAEMON.Togls.... cwgs:
W Es S
=5 # \
|— THEN): | MiniLoaderAll bin | AlFer v
kR I Q) BE r:

n. Then click on the location shown in the picture below
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| EEEFETE S

THESR AEEF SRR

[
EANNSNE . SRS S |

AT
Clagmiaihhis

Loader Ver:1.11 kS

I y
Fisied e
il a0oomono | Leader

z |7 |0 000000000 | limax | Co\Vsevs\hdministrateriDesktoph. ..

ERAER B

| B4 MASKROM B

3-1 :MASEROM

0.

Then select the path of the Linux image you want to burn, and then click Open

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

burned to orangepi.img or another shorter name, so that you can see the percentage

of the burning progress when burning the image.

A BuRgTETE x
THEe| o T X
I B> v » [FEEE > =M > orangepi » v O ° T orangepi FEE

Ol
”E PR 55 B e O @
z v
| e MiniLoader- B2 LinuxE @A SERIEFE
PR ] orangepi
=Rl
= BA
B
4=
§-73
o =a|
L, AR (C)
Loader - o amee s T
SZHEN): | orangepi V| All File() v
|7 | FI7F(O) || B
p. Then please check the option to force writing by address.
[ BEHTETE IS o X
THES THREE SEEE
[ I
%..D_i_{%ﬁﬁ_l.i_ﬂ.i_li._l.ﬁ%__l it — e
| (000000000 Loader | C:Mserslee\Desktophndroidfil .
B cE] 0:00000000 linux T sersilesiDesktophorangepito. . | |
Loader Ver:1 11 P ols:iS HEHEE BT
RIS
| Kg‘]‘ ‘/FMASKR‘)H‘&& 3-1 :MASEROM ~
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q. Click the execute button again and it will start burning the Linux image to the tf

card of the development board.

¢

THER AEEN SEm

4| D Ltk Ml Ew B
- 000000000 Mleelesk
2 |I¥|sp 000000000

Loader Var:1.11 4 RESESR HE

IEHHENHE

KB —/"MASKROM B 75 AL ¥

r. The display log after the r.Linux image is burned is as shown below

v BOEITELE v3.15 _ x

THER AeEE SHTE
T-#nBoothhT
EMaskronFF R

=g i &= wiE L Efaseam

] 00000000 | Loader | Daskboplorangepdorangepi Minil . Wit e

z |V |50 000000000 linux | Deckbop\orangepilorangepiforang .. | M E R
TR
FEATE BT
FEEIFL ashInfo G
ERBIFLashInfofliTh
EFTEAG
HETIBRETN
TEHIB
FEIBET
ZMazkron TG
FifMaskromfliTh
MABEF
ey
[ tmriesi

et 1 BRARE == el

[I3EHHES TR
BAT R B v

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

2.3.3. How to burn Linux image using Win32Diskimager
1) First prepare a TF card with a capacity of 16GB or larger. The transmission speed of
the TF card must be class 10 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 format the TF card

a. SD Card Formatter can be used to format the TF card. The download address

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

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

c. If only the TF card is inserted into the computer, the 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 drive letter corresponding to

the TF card through the drop-down box.

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

() Overwrite format
CHS format size adjustment

Volume label

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

d. Then click "Format". A warning box will pop up before formatting. After
selecting "Yes (Y)", formatting will begin.

SD Card Formatter

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

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

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

37


https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormatterv5_WinEN.zip

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

SD Card Formatter X

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Veolume label:

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

".img" is the image file of the operating system. The size is generally above 2GB

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, you can install it directly. The Win32Diskimager interface is
as follows
a) First select the path to the image file
b) Then confirm that the drive letter of the TF card is consistent with what is
displayed in the "Device" column

c) Finally click "Write" to start burning

R Wind2 EERGTH - 1.0 - O x

e Tl

[ == |
e \ f

x = =N W

Select the image file  38lect the TF card

[l MismeameaE

fEFREE

Start burping image

EHEENE. .

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

you can pull out the TF card and insert it into the development board to start
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2.4. Method of burning Linux image to TF card based on Ubuntu
PC

Note that the Linux images here refer specifically to the images of Linux
distributions like Debian, Ubuntu, and OPi OS Arch downloaded from the Orange
Pi's data download page, and Ubuntu PC refers to a personal computer with
Ubuntu installed.

1) First prepare a 16GB or larger capacity TF card, TF card transmission speed must be

class10 or above, it is recommended to use Sandisk and other brands of TF card

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

3) Download the balenaEtcher software, the download address is

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

4) After entering the balenaEtcher download page, click the green download button to
jump to the place where the software is downloaded

&
? 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 os ARCH

ETCHER FOR WINDOWS {X86/X64) [INSTALLER) WINDOWS X86[X64  Download
ETCHER FOR WINDOWS (X86/X64) (PORTABLE) WINDOWS X86[X64  Download
ETCHER FOR WINDOWS {LEGACY 32 BIT) (X86|X64) (PORTABLE) WINDOWS X86|X64  Download
ETCHER FOR MACOS MACOS X64 Download

I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX X64 wnload 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 Linux operating system image file you want to burn from
Orange Pi's data download page, and then use the decompression software to
decompress it. Files ending with ".img "in the decompressed files are the image files of

the operating system, and the size is generally more than 2GB

The following command is used to decompress the compressed package ending in 7z
test@test:~$ 7z x Orangepicm4_1.0.0_debian_bullseye_desktop_xfce_linux5.10.160.7z
test@test:~$ Is Orangepicm4_1.0.0_debian_bullseye desktop_xfce linux5.10.160.*
Orangepicm4 1.0.0 debian bullseye desktop xfce linux5.10.160.7z

Orangepicm4 1.0.0 debian bullseye desktop xfce linux5.10.160.sha #Checksum|
file
Orangepicm4 1.0.0 debian bullseye desktop xfce linux5.10.160.img  #Image file

7) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate whether the checksum is correct, if the success indicates that the downloaded
image is not wrong, you can rest assured to burn to the TF card, if the checksum does
not match that there is a problem with the downloaded image, please try to re-download
test@test:~$ sha256sum -c *.sha

Orangepicm4 1.0.0 debian bullseye desktop xfce linux5.10.160.img: OK

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

balenaEtcher is opened is shown as the following figure
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f‘ balenaEtcher

&

B Flash from file

& Flash from URL

1B Clone drive

9) The specific steps to burn a Linux image using balenaEtcher are shown below
a. Select the path of the Linux image file to be burned
b. Then select the drive letter of the TF card
c. Finally, clicking Flash will start burning the Linux image to the TF card

Etcher — > 4

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

10) The interface displayed during balenaEtcher burning the Linux image is as shown in
the following figure. In addition, the progress bar showing purple indicates that the Linux

image is burning to the TF card

41



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

Etcher - 50% Flashing...

f’ balenaEtcher

- I

Generic M...rageClass Flashing...

Orangepiz,..9.170.img

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

shown in the following figure, the green progress bar indicates that the image has been

burned, and balenaEtcher is verifying the burned image

Etcher - 28% Validating...

@ balenaEtcher

©C — A

Generic M...rageClass Validating...

Orangepiz...9.170.img

12) The display interface of balenaEtcher after the successful burning is shown as the
following figure. If the green indicator icon is displayed indicating that the image is
burned successfully, you can exit balenaEtcher at this time, and then pull out the TF card

and insert it into the TF card slot of the development board

4
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Etcher

Flash Complete! Flash Another

Thanks for using & balenakicher

made with by lgg balena

2.5. Methods for burning Linux images to eMMC

2.5.1.  Methods for burning Linux images to eMMC using
RKDevTool

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

Note that the Linux images here specifically refer to the images of Linux
distributions such as Debian, Ubuntu, and OPi OS Arch downloaded from the
Orange Pi's data download page.

1) First of all, you need to prepare a good quality USB2.0 public-to-public data cable

2) Then download the Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool Release v3.15.zip from Orange Pi's data download page
a. On the Orange Pi's data download page, first select the official tool and then
go to the following folder
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B Android image writing tool-SDDiskTool

BB  Android APPs

BB Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Name s

E MiniLoader - what is needed for burning Linux images

Ll

RKDevTool Release v3.15.zip 2%

¥  DriverAssitant_v5.12.zip 2%

Note that the folder '""MiniLoader- What you Need to burn Linux images" is

hereinafter referred to as the MiniLoader folder.

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

of the operating system, and the size is generally more than 2GB

4) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

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

S

EFR fEHE B} Foh
ADEDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
J] config 2014/6/3 15:38 1KB
2022/2/28 14:11 491 KB
E Rezdme 2018/1/21 17:44 AT 1KB
d revison 202272728 14:14 ey 1KB

5) Open DriverlInstall.exe and install the SWick micro driver as follows
a. Click the “Driver Installation” button
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© ESHEEEE v5.12 x

whE | AEEEE ‘
TINRRNRNNRNR DY

b. Wait for a period of time, the pop-up window will prompt "Driver installation
successful", and then click the "OK" button

D EEEEREE VS

e :;n; - ms |
oW o

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

EZi U HES = o

bin 2022/12/1 15:07 =

Language 2022/12/1 15:07 3
[] config.cfg 2022/3/23 9 CFG 3714 7 KB
2] config 2021/11/30 11:04 i 2 KB
E| revision 2022/5/27 909 prar-yryg | 3KB

2022/5/27 9:06 R R 212 KB

.:":E FETE&ERNE v1.0 2021/8/27 10:28 Foxit | I 450 KB

7) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 public-to-public data cable at this time, the

lower left corner will indicate "no device found".
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| BEHFETR 115 - o

THES HEE SETm

0z00000000 | Paranster
0:00000000 | Uboot
000000000 t

0x:00000000 M

0::00000000 Resource
000000000 Kernel
000000000 Boot
0:00000000 | Recovery
000000000 System
0x:00000000 Backnp

Loader thaT S HEDER =
[WE: 5 e

BedT R Bl vt b

8) Then start burning the Linux image into eMMC
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-public data cable. The position of the USB2.0 burning port on

the development board is shown in the figure below

b. Ensure that no TF card is inserted into the development board and no power
supply is connected
c. Then press and hold the MaskROM button on the development board. The

position of the MaskROM button on the development board is shown as follows:

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

——4 gro

outl| ~E i ]~ 1€ 1A MO 140 I!:——:.
{i gudghméﬁ- >

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

\ BEURFTETR v315 2 X

THIRR FEEE SR

[ I

KRR T == - S I

C0 0 lmeomnt - Lesde

|28 T 0:00000000 | Perameter

BN m] 000000000 Uboot

8 O 000000000 trust

5 |[C 000000000 Mise

s [T 000000000 Resource

EEEN ] 000000000 Kernel

1z |[C 000000000 Foot

9 |C 000000000 Recovery

o | Dx00000000 System

e 000000000 Backup

Loader: i ik

[WE: =
| Iﬁﬂ]‘ *’FHASKROH&%I -1 MASKROM v
f.  Then place the mouse cursor on the field below
A ETEFETE 1S = x

THEE o et
|
I_ﬁ_f_U_\_Efﬁ_&*ﬂ_i.i._\_%% @E .|
. . [ ——— )
1z |[[C 000000000 | Parameter
[58 [J 0200000000 Wboot
¢ [T 000000000 trust
=] 000000000 Misc
s |[C 000000000 Eesource
RN 000000000 Kernel
s | 0200000000 Bost \
s T OxCO000000 | Recovary L Place the mouse cursor
o | 000000000 System £
ju [T 000000000 Backup over thIS area
Loadar: [ min || mm | eRsEm S
Clagizint s
| 42 B — A-MASKROM &% 4% 51 MASERDM ~

g. Then click the right mouse button to pop up the selection interface as shown in
the following figure

V BEEITE TR v3.15 = x
THER PR SETE
[ I
%_E_\Eiﬁ_ ISR - -3 ||
=
20T 000000000 | Parameter
B =] 0500000000 Uboot
[+ [T 500000000 trust 7
5 || | 000000000 | Wiso 2
6 || | 300000000 | Resource IR
(7 | | 000000000 | Kernel AT
s |[C 000000000 Eoot
= =
Ells 0x00000000 | Eecovery
1w 0300000000 System T
(1L | [T 000000000 Backup BAEE
SHEE
Loader: | thiT |t | REHEER B
[BE-2 T sy
| KBl 4-MASKROM B % R ¥

h. Then select the Import configuration option
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| BESEFS TR .15 = x
THER FHEER SR
[ I
ERRN=NE:; | it | & | BEfE |..|
]
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
6 || 0200000000 | Resowrecs
EX i O=00000000 | el
Bl 0=00000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Loader: tdT | iR BEAEE =
LlsgmliEthtsS
| B A-MASKROMHL - e ¥

i.  Then select the rk356x_linux_emmc.cfg configuration file in the MiniLoader

folder downloaded earlier and click Open

- 5
T zom
E & v 4 T2 &E > orangepi ,lMiniLoaderrﬁiLinuxﬁﬁ?&Eﬁémﬁﬁ| v @ | | & Miiloader-EBlinux.. P
o me-  mEuEs =- o 0
i s @ wesEs s B BREE =m S
% o =i [ rk356x 2023/8/18 11:17 ttfile 2
g 5 @ OneDrive [ rk3s6x_linux_pcie.cfg 2023/8/18 11:17 etfile 2
El [ rke256x linux spiflash.cfg 2023/ file 2
- = » [ rk3s6x_linux tfeard.cfg 2023/8/1811: ttfile 2
J + T *
7 & 3o »
B Es »
O =5 #»
STEEN): | rk356x_linux_emme.cfg | Confighile(*.cig) v
FIFF(Q) i f

j.

Then click OK

= x
|
| B L. |
0:00000000 Linux C:\Users\Administrator\Desktoph. .. s
RKDevToal x
o SAEERN /
Loader ¥er:1.11 AT kS REDREE b
mE-
| J& BL— ~MASKROM ¢ - s L o]

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

48



range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

V BT ETR v3.15

THEE THEN SR

T
[BE- G S

Loader Yer:1.11 i

# 0|7k Ml (ex  ome |
~ —_r
z |[v B 000000000 Llizux C:WUsersbidmini strater\Desktop’,

REAER

| BB - MASKROM #-

2-2 MASEROM ~

e

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

then click Open

V RSRTETE w315

= K
A I X
]
< 5 & » & » orangepi | MiniLoader-tRLnuxa @ EEARATET | v © | % Miiloader#Slinux.. £
Esbolg FET= =~ 1 @
| > ewszz =5 B XS s E
0 T 2023/8/18 11:17 BIN 374 455
> OneDrive [ rk336x linux_emme.cig 2023/8/18 11:17 tetfile 3
[ rk3séx_linux_peie.cfg 2023/8/18 tetfile 2
= » [ rk3s6x_linux_spiflash.cfg 2023/8/18 11:17 tetfile 3
I~ » [ rkas6x_linux_tieard.cfg 2023/8/18 11:17 tetfile a
o ” [ rkspi_loaderimg 2023/8/18 11:17 DAEMON.Tools.. 4,098
BH o
! i #»
F! STAEE): | MiniLoaderAllbin | Al Fileg) v

-

FIFHO) i

m. Then click on the location shown in the image below

I P

€. \UsersbAdninistrator\Desktoph. .. | !

IEESRE AHE

« BT ETR v3.15
THASR FEEE e
[
CRRN=HE::: SN S -
M Cb0U0I0 | Leader
2 |[¥ Bmc 000000000 Linux
Loader ¥er:1.11 AT i
Cligiztints
| KB - -MASKROMEL %

22 MASKRON v

e

n.

Then select the path of the Linux image you want to burn and click Open

“ Before burning the image, it is recommended to rename the Linux image to H
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orangepi.img or something shorter so that you can see the percentage of the burn

progress when burning the image.
——— - =
X
A € v > [EBEE > S=H > orangepi » v O O ff orangepi TEE
% |0
J!E mn - R B O @
z [
| mpmm MiniLoader BELinuET SEFEIER
5 EC || orangepi
R=3
e
e BHERE (C)
Loader B
SHEN): [orangep | [l Fiey -
] [Crmo | [ =
0. Then check the Force write to address option
| EEETETE V315 o w
THIER FEEE SR
[ |
RN N T =T - S IV
200000000 Lo ot s
'z | [v EmC 0%00000000 linux C:\UsersileetDesktophorangepito. .. | |
Thsder Varil i1 T T || amEiEE sz
| Zi.ﬁi]. "i‘MASKRDM'&ﬁ 27 - MASEROM “

p. Click the Execute button again to start burning the Linux image to eMMC on the

development board

THER FEEN SETE

[
# | O |ek  (dmt | &F  B@ e
el ndooooonon
z | mmc 0=00000000 lims | CiiUserstlectDeshtoptorangepito. . | |

REDER

Loader Ver:1.11

3 hlE S

2-2 MASEROM

| KB - AMASKROMEL %

Az
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q- The following figure shows the display log after the Linux image is burned

| BOHOTETR 315 = =
THER FEEE TH [T
T #iBootAlIf)
CIRN L SE = M g
g TR T T A,
2 |F | mme 0:0000... | linme | C:\UsersVHhlTT\Desktoplora... | | MitEEF

iR PRIy
TR
S E R
FEARFlashInf o FF 5
FRERFlashInfoffL
B
JEEIDERITN
TERIBI %S

T ERIDBEIN
FiaskronFF s
i askronflilh
MiREE

iSRRI
Loader Wer:1.11 wir | i WEAER AT TR (R e
o P8 |- eoranzepi. . -
BaitS FTET# arangepd... (100%)
Tt
BEA Lt -

r. After the Linux image is burned into eMMC, the Linux system automatically
starts
2.5.2.  How to burn a Linux image to eMMC using the dd command

Note that by Linux images, I specifically mean images of Linux distributions
such as Debian, Ubuntu, or OPi OS Arch downloaded from the Orange Pi's data

download page.

1) Using dd command to burn Linux image to eMMC needs TF card to complete, so first
need to burn Linux image to TF card, and then use TF card to start the development board
into the Linux system. For the method of burning a Linux image to a TF card, see the two
sections for the method of burning a Linux image to a TF Card based on a Windows
PC and the method of burning a Linux image to a TF card based on an Ubuntu PC.

2) After starting the Linux system with the TF card, we first upload the decompressed
Linux image file (Debian, Ubuntu image or OPi OS (Arch) image downloaded from the
official website) to the TF card. For details about how to upload a Linux image file to the
development board, see section Uploading Files to the Linux system on the

Development Board.

3) 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 saved the Linux image of the development board in
the directory /home/orangepi/Desktop. Then go to the /home/orangepi/Desktop

directory and you will see the uploaded image file.
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orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s

Orangepicm4 x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the development board Linux system command line?
1. For details about how to log in to the terminal through the serial port, see section
Debugging Serial Port.
2. For details about how to remotely log in to the Linux operating system over ssh,
see section "Logging In to the Development Board over SSH".
3. If you are connected to a display screen such as HDMI or LCD, you can open a

command line terminal on the desktop.

4) Next, we first use the following command to identify the eMMC device node

orangepi@orangepi:~/Desktop$ Is /dev/mmceblk*boot0 | cut -c1-12
dev/mmcblk0

5) Then we can use the dd command to clear eMMC, pay attention to the of= parameter

after please fill in the output result of the above command

orangepi@orangepi:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/mmcblk0 count=1000 status=progress

orangepi@orangepi:~/Desktop$ sudo sync

6) You can then use the dd command to burn the Linux image of the development board
into eMMC
a. if = parameter in the command is to fill in behind the Linux + Linux mirror
mirror to store the full path name (such as/home/orangepi/Desktop/Linux
image name). Since we have entered the path of the Linux image above, we
only need to fill in the name of the Linux image.
b. Do not copy the Linux image name in the following command. Replace it with

the actual image name (because the version of the image may be updated).

sudo dd bs=1M if=Orangepicm4_x.x.x_debian_bullseye_desktop_xfce_ linux5.10.160.img of=/dev/mmchblk( status=progress

sudo sync

Note that if you are uploading a.7z or.xz Linux image file, please decompress it

before using the dd command to burn it.
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A detailed description of all the parameters of the dd command and more usage

can be seen by running the man dd command on Linux.

7) After successfully burning the Linux image of the development board to eMMC, you
can use the poweroff command to shut down. Then pull out the TF card, power it on

again, and the Linux system in eMMC will be started.

2.6. Method of burning Linux image to SPIFlash+NVMe SSD

Before starting to burn the image, it is necessary to ensure that the SPI Flash
chip has been affixed to the development board, because the development board
does not have SPI Flash chip when it is shipped, so it is necessary to purchase and
weld it by itself. We suggest that the SPI Flash chip model be
XM25QU128CWIQT08Q

eMMC has a higher boot priority than NVMe SSDS. Therefore, you need to
clear the eMMC system before burning the image. For details about how to clear
eMMUC, see section ""Clearing eMMC using RKDevTool"

Note that the Linux images here specifically refer to the images of Linux
distributions such as Debian, Ubuntu, and OPi OS Arch downloaded from the

Orange Pi's data download page.

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

2.6. 1. Method of burning using RKDevTool
1) First of all, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot
on the development board is PCIe2.0x1, and the theoretical maximum speed is 5S00MB/s.
Pci 3.0 and PCI 4.0 NVMe SSDS are also available, but the speed is only up to the speed
of PCI 2.0x1.

a. M.2 2230 SSD specifications are as follows
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- N A
=1 SKhynix SSD( EAEERE )
% CAN ICES-3(BYNMB-3(8)
BC501 NVMe SK hynix 128GB
R SN SAKB430T11502080DN39
DPMNOTSOG2 W 2031
W N (RAR) HEM128GDGTNG-83A0A BA
' RATED () OC +3WV A

gl R 07:9G2-SK500.981-0TNKADY
B & Ren HAX BC501M230S 3oy
FW. 80002000
PSID 2ADCR.05 CHU01687
2198100260016721 ¢

3) Please ensure that the SPI Flash is affixed to the development board. The position of
SPI Flash on the development board is shown in the figure below. No other Settings are
required before burning
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4) Then you need to prepare a good quality USB2.0 public-to-public data cable

5) Then download the Rockchip DriverAssitant v5.12.zip and MiniL.oader and the
burning tool RKDevTool Release v3.15.zip from Orange Pi's data download page
a. On the Orange Pi's data download page, first select the official tool and then
go to the following folder

B3 Android image writing tool-SDDiskToal

B3  Android APPs

B3 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Mame

B3 MiniLoader - what is needed for burning Linux images
H RKDevTool_Release v3.15.zip &%

E] DriverAssitant_v5.12.zip 24

Note that the folder '""MiniLoader- What you Need to burn Linux images" is

hereinafter referred to as the MiniLoader folder.

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

the operating system, and the size is generally more than 2GB

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

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

55



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

=8

e

Foh
ADBDriver
bin

Driver

| config

& Driverlnstall

SER
4]

1KB

1KB

=] Readme

=] revison

8) Open Driverlnstall.exe and install the Rockchip driver as follows

a. Click the "Driver Installation" button

& BRSREEENTF vs.12 ®

wihs | SEEEE ‘
IIRNRRRNANARENNND

b. Wait for a period of time, the pop-up window will prompt "Driver installation
successful", and then click the "OK" button

& IEsmaponone

Driverlnstall x
1pzhF 13

FEARARETH.

(O [

BE

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

=t e =k =3 F
bin
Language

[ config.cfg

-
R
m

2] config

\=| revision

‘z RKDevTool

6] FrE LB v1.0

M o
=
Lo

[

KB

Foxit DC-)F Reade... 450 KB
10) After opening the RKDevTool burning tool, because the computer has not connected

to the development board through the USB2.0 public-to-public data cable at this time, the
lower left corner will indicate "No device found".
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o BOHRITE TR v3.15 e =

THER FEEH SEME

4

0x00000000  Parameter
0x00000000 oot
000000000 | trust
0x00000000 Mise
0300000000 | Resource
0300000000 | Hernal
0:00000000 Boot
0x00000000 | Recovery
(0=00000000 System
0:00000000 | Backup

‘m|m|m|nim:m
|

(Rl

sl el
I

Loader: T RS BEARE &=
Clagmiiatnts

BAT R BE & 2

11) Then start burning the Linux image to the SSD
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-public data cable. The position of the USB2.0 burning interface
on the development board is shown in the figure below

b. Ensure that no TF card is inserted into the development board and no power
supply is connected
c. Then press and hold the MaskROM button on the development board. The

position of the MaskROM button on the development board is shown as follows:

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

then you can release the MaskROM button
= FlaAEILES:

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

\ BEURFTETR v315
THIRR FEEE SR
ENN=RE: RN == = S
T momon0nn [ Teader
|28 T 0:00000000 | Perameter
RN ] 000000000 Uboot
i [hel0000000 trust
50| [J 000000000 Mise
s |[C 000000000 Resource
EEEN ] 000000000 Kernel
s |[C 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
e 000000000 Backup
Loader: iz i
[WE: =
I 1
| |&# -AuASKROMHE % | w1 s

f. Then place the mouse cursor on the field below

THEE o et

]

"
©
@
=4

L Place the mouse cursor
over this area

7 | soit | B @E .|
T mmemmn Lede
1z |[[C 000000000 | Parameter
3 | 0200000000 heot
¢ [T 000000000 trust
=] 000000000 Misc
s |[C 000000000 Eesource
RN 000000000 Kernel
s | 0200000000 Bost \
o8 O 000000000 Kecovery
o | 000000000 System
(11 | 000000000 Tackup
Loader: AT iR EEDES A
Clagizint s
| J W "MASKROM 45 =

g. Then click the right mouse button to pop up the selection interface as shown in

the following figure

V BRI ETR v3.15
THES FEEE SR
[
¢ D7 e | &= | iz
E
2 |[C 0x00000000 | Parameter
E i | 0x00000000 Uboot
4 |- (00000000 trust 3
55| [J 000000000 Misc i
le [T 0x00000000 | Resowrce IR
EZ0Nmi fstoonioon I, ersel B
&l [T | 0x00000000 Boot e
s [T 0500000000 Recovery
1 [T 0x00000000 System M
u | | 000000000 Backup SNEE
SHEE
Loader: i Mg RENER Az
Clagsists
| KB4 MASKROMEE #- e

h. Then select the Import configuration option
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| BESEFS TR .15 = x
THER FHEER SR
[ I
ERRN=NE:; | it | & | BBtz ||
]
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
6 || 0200000000 | Resowrecs
EX i O=00000000 | el
Bl 0=00000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Loader: | AT | BEAEE =
LlsgmliEthtsS
| B A-MASKROMHL - e ¥

i. Then go to the previously downloaded MiniLoader folder, select

rk356x_linux_pcie.cfg configuration file, and click Open

-

\ ROHTATE A5 = x
& T XE
€ 9 v b T EE > orangepi o Miniloader ERLnAETREBEIIEE | v G | & Minloader tiRlinux.. £

| mR-  wEEE =- O 9
| & wesEa % - BXER ) Frh
) T [ rk3s6x_linux_emme.cfg 2023/8/18 11:17 tetfile 2
> o OneDrive 2023/8/18 11:17 txtfile 2
[ rk3s6x linux spiflash.cfg 2023/8/18 11:17 etfile 2
m=m . [] rk3s6x_linux tfeard.cfg 2023/8/18 11:17 titfile 2
4 T »
& o= #»
N Ex #»
t &=5 .
F STEE(N): | rk3s6x_linux_peie.cfg ~| configFiet cfg) B A
7 wm |

j. Then click OK

THER HOEE P
|
¢ Ok EF |
|2 | [v | SFTHOR 0x00000000 ubsot
|3 |[¥ | rcoE 0x00000000 Timoe | £ Userside’ g
0 SAESEMRN
- /
Loader Veri111 | #dr | | ik pEAEE | | ==
=T e
‘ S Bl - 4~MASKROM B % 2-2 MASEROM =

k. Then click on the location shown in the image below
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, EEEFETE VA5 — X
THER HEEE B

[ [

E,J,ﬁﬁiliﬂm T Sy v

z | SPINOR UxUUUUUUU uboot T \Use\Administrator\]]eskto\ ;

E IR 000000000 limm | C\sersiadninistrater\leshtoph... |
Lol VL1t | BT | | R | dEpEE Az
MRS

\ Bl MASKROMBE % [z-2 stz ¥

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

|4 TS TE IS = %
o T X
& 5 v 4 s &M > orangepi »l MiniLoader- R LinuiE EEERRER | v o & MiniLoader #2Linux.. °
R FEwME =- 0 @
P — = - BEEE = S
O s | {2 MiniLoadsrAllbin | 2023/8/18 1117 BIN 32t 455
5> & OneDrive D rlke356x_linux_emme.cfg 2023/8/18 11:17 txtfile 2
[ rkasex_linux_peie.cfg 2023/8/18 1117 tetfile 4
o =E » [ rie3se_linux_spiflash.cfg 2023/8/18 1117 tetfile 3
L = - [ rkease linux teard.cfg 2023/8/18 11:17 tetfile A
B + [ rkspi loaderimg 2023/8/18 11:17 DAEMON.Tools.... 4,008
N Es #
O == #
T TEEMN): | MiniLoaderall bin | AllFler) vl
" IO B ’:

m. Then click on the location shown in the image below

\ BEHTATR 13 = x
THAR FUNEM EEE
[ [
v [Dlmw [ &z (@
'z | v | srIHOR 000000000 ubsot C:Wsers\Adnini stratoriDesktopl,
3 |V FIE 000000000 lizux C:\Users\AdministratoriDesktoph, ..
Losder veet11 | BT | [ I LEAER B
S
| K Bl —AMASKROM BZ #%- £ LS v]

n. Then go to the previously downloaded MiniLoader folder, select
rkspi_loader.img, and click Open
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{ RS TE S = X
. TR ®
1
2 v o4 » &M » orangepi 3| Miniloader- R innd S TSSRENER v o #E MiniLoader 823 Linux.. P
|R - FEwEE =- OO0 0
> @ WPSZi SR =t =E Fab
oy ok ) MiniLoaderall.bin 2023/8/18 11:17 BIN 3z# 455
5 @ OneDrive [ rk356x_linux_emme.cig 2023/8/18 11:17 tfile 2
rkc356x_linux_peie.ch oitfile 2
L Lp 9
o= * [ rk3s6x_linux_spiflash.cfg oxtile 2
L T » [ rk356x _linux thcard.cfg 2023/8/18 11:17 etfile 2
= ~ [7 rkspi_loader.img 2023/8/18 11:1 DAEMON.Tools.... 4,096
WREs #»
& =% #
r STEENY: | rkspiloaderimg v| Al Fle(=) “

- (7o )| =& |

0. Then click on the location shown in the image below

| EOEFETE S - w

THER HEEE SHhE

& [ O] i ETE = IEE
[ ] |

2 | [V  SFINOR | DA00000000 | whoot | C:Mfzersileeilesktopiorangepi .
3 ¥ e 0x00000000 limw | C:\Users\Adninistrater\lesktep). .

Loader Ver:1.11 AT 1 wESEE HE
igslims
Ziﬂ‘]‘ ‘)FMASKROM&& 22 MASEROM ~

p. Then select the path of the Linux image you want to burn and click Open

Before burning the image, it is recommended to rename the Linux image to
orangepi.img or something shorter so that you can see the percentage of the burn

progress when burning the image.
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= x
x
« . 4 > UWHEERE > =M > orangepi » v O K T orangepi FEE
=
M mn- s BE- M @
2 L
| mEE MiniLoader BERLinu S SEAZIRER
5 EC || orangepi
Loader o
SHEN): [orangep | [alFlern -
] | 770 | [ mm |

q. Then select Force Write to address

| EEEFETE 315

THEE FHREY SR

| |
%&Eﬁ st E&F @@
] :

(2 || | sPTHOR

Oe:00000000
a3 [ | pcIE

uboat C:\Usersilee!Desktoptorangepi WL
000000000

Linux

C:Wsers\lee\Desktoptorangepito. . [ |

Loader ¥er:1.11

| J2BL - A-MASKROMBL

22 MASERON v
r.  Click the Run button again to start burning the Linux image to the SSD
} 2 T v3.15 - x|
THIES FEEMN SRk
| T
_“_\tﬁ_ | hodt | &= - e
|2 | [V | SFINOR 0::0000000 uboot T \Users\lee\nesktoporangepi\M i
|3 ¥ FCIE 0x00000000 | linex | C\Users\lee\Desktoplorangepito... | |
Loeder Ver:1.11 T BEAEE | B |
Mgt s
| B - AMASKROMBE # 22 M Al
.

The display log of the S.lux image after burning is shown in the following figure
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\ BUHTETR v3.15 m ”

THER 7 Em SEffaskron 15 ~
HEBE SRR o
| st 5 i
+ | O 17#% | bt | 3 | B&iZ !ﬂﬁlhit&ﬁﬁ'zi;
- I | DA0R000000  Loader  C\UssrslomDesktopiorangepi®il . T4 AT
2 | sPINOR 0x00000000 wboot | [:\Vsershesy\Desktoplerangepi'il . I AR
5 ¥ IE 000000000 Timmx | T:\testiorangepi—buildiontputhi SEIFLashInfotF iy
TRENFLashTnfa BTN
fiazpiniisl]
fiazpinonl
T#IDEFIR
T-HHIDBRRIN
i aske on FFIH
i aske onfiiTh
e
ey

AR REISTTIOR

4TS ka586_rkspi_loader

FETE k3566 _rkspi_loader. . (1008}
FLoader-

et e i i BENER = i

EREEHE THATF IR EECLE

ST foramzepi. ing. .
BeAT R B A _

FET 8 orangept. ing. .. (100%)

If you have problems with burning, please clear the SPIFlash first and then
burn the test. For instructions on how to clear SPIFlash, refer to the section on how
to clear SPIFlash using RKDevTool.

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

2.6.2.  Method of burning using dd command
1) First of all, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot
on the development board is PCIe2.0x1, and the theoretical maximum speed is S00MB/s.
Pci 3.0 and PCI 4.0 NVMe SSDS are also available, but the speed is only up to the speed
of PCI 2.0x1.

a. M.2 2230 SSDS are as follows

SSO( ENEEAE )
CAN ICES-3(B)NMB-3(B)
BC501 NVMe SK hynix 128GB
t SN SAK6430T11502080DN39
DPNOT58G2  WW 2031
MN(BR/4R) HFMI28GDGTNG-B3A0A BA
RATED (%) :DC +33V2A

KR-0759G2-8K500-981-07NK-A01
B R-REM-HNX-BC501M2308 N
- FW 80002000
PSID: 2ADCBJ0S CHJ01687
21981002 6CO16721 c

PMS31a NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SN SESDNX0T846201
MODEL MZ-ALQS128

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

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

LEN PN _SSS0286693
PRODUCT OF CHINA

1<pe @%ﬁ
iy &

2) Insert the NVMe SSD into the M.2 PCle port on the development board and secure it
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3) Please ensure that the SPI Flash is affixed to the development board. The position of
SPI Flash on the development board is shown in the figure below. No other Settings are

required before burning

4) Burning Linux image to SPIFlash+NVMe SSD requires TF card to complete, so first
need to burn Linux image to TF card, and then use the TF card to start the development
board into the Linux system. For the method of burning a Linux image to a TF card, see
the two sections on the method of burning a Linux image to a TF card based on a
Windows PC and the method of burning a Linux image to a TF card based on an
Ubuntu PC.

5) After starting the Linux system with TF card, we first burn the u-boot image into SPI
Flash
a. Run nand-sata-installl first. Ordinary users remember to add sudo

permission

orangepi@orangepi:~$ sudo nand-sata-install
b. Then select 7 Install/Update ther bootloader on SPI Flash
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Choose an option:

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

1 Boot from SD - system on SATA, USB or NVMe

7MllInstall/Update the bootloader on SPI Flash

<Cancel>

c. Then select <Yes>

eMMC and USB Orange Pi installer v1.0.0 1

m m MM mmMmMM MM M mmmmMm MM M mmm
# # # e # "# #"'m # # #'m # m" H
“HEE# # # H#ommm" # #m o # # # #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.

d. Then please wait patiently for the burning to complete, after the burning is
completed, it will be displayed 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"
fo# #  #mmmm" # #m #  # # #m # # mm
toHmm#E # "m# ## # # #H#H# #
# # “#  #HF mmgtmmo # 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

6) Then upload the Linux image file (Debian or Ubuntu image downloaded from the
official website) to the TF card. For details about how to upload a Linux image file to the
development board, see section Uploading Files to the Linux system on the

Development Board.

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 saved the Linux image of the development board in

65



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

the directory /home/orangepi/Desktop. Then go to the /home/orangepi/Desktop

directory and you will see the uploaded image file.

orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s
Orangepi3b_x.x.x_debian_ bullseye desktop xfce linux5.10.160.img

How to enter the development board Linux system command line?
1. For details about how to log in to the terminal through the serial port, see section
Debugging Serial Port.
2. For details about how to remotely log in to the Linux operating system over ssh,
see section "Logging In to the Development Board over SSH".
3. If you are connected to a display screen such as HDMI or LCD, you can open a

command line terminal on the desktop.

8) Next, let's first make sure that NVMe SSD has been properly recognized by Linux
development board. If the NVMe SSD is correctly identified, run the sudo fdisk -l

command to view information about the nvme

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

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

orangepi@orangepi:~/Desktop$ Ispci

00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3566 (rev 01)

01:00.0 Non-Volatile memory controller: Realtek Semiconductor Co., Ltd. Device 5765
(rev 01)

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

orangepi@orangepi3b:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/nvmeOnl count=2000 status=progress

orangepi@orangepi3b:~/Desktop$ sudo sync

10) You can then use the dd command to burn the Linux image of the development board
into the NVMe SSD

a. if = parameter in the command is to fill in behind the Linux + Linux mirror

image to store the full path name (such as/home/orangepi/Desktop/Linux

image name). Since we have entered the path of the Linux image above, we

only need to fill in the name of the Linux image.
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b. Do not copy the Linux image name in the following command. Replace it with

the actual image name (because the version of the image may be updated).

sudo dd bs=1M if=Orangepi3b_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 or.xz or.gz Linux image file, remember to

decompress it before burning it with the dd command.

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

can be seen by running the man dd command on Linux.

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, pull out the TF card, press
the power button again, and then start the Linux system in the SPIFlash+NVMe SSD.

12) After starting the system in the NVMe SSD, run the df -h command to view 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 50M 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
Filesystem Size Used Avail Use% Mounted on
udev 3.8G 8.0K 3.8G 1% /dev
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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

13) When the TF card and NVMe SSD burn exactly the same system, if the TF card
and NVMe SSD are inserted in the development board, power on the development
board at this time, u-boot will give priority to start the system in the TF card.
However, since the TF card and the NVMe SSD system are identical, the UUID of the
/boot partition and rootfs partition in the two storage devices are the same, which will
cause the TF card may load the NVMe SSD partition when it is started. Run the

following script to solve this problem.

orangepi@orangepi:~$ sudo fix_mmc_ssd.sh

An identical system means that the mirror name is exactly the same. Even if it is

a Debianl11 system, the version is different.

2.6.3.  Method of burning using balenaEtcher software
1) First of all, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot
on the development board is PCIe2.0x1, and the theoretical maximum speed is S00MB/s.
Pci 3.0 and PCI 4.0 NVMe SSDS are also available, but the speed is only up to the speed
of PCI 2.0x1.

a. M.2 2230 SSDS are as follows

M SKhynix _ ssommam)
o CAN ICES-3(B)NMB-3(B)
BC501 NVMe SK hynix 128GB
% SN SAKG430T11502080DN39
DPINO758G2 VWAL 2031
WN(BA8)  HFM128GDGTNG-83A0A BA
RATED () :DC +33V2A

KR-0759G2-SK500-981-07NK-AQ1

B R-REM-HNX-BC501M230S
- FW. 80002C00
PSID: 2ADCBJ0S CHJ01687
21981002 6C016721 e

b. M.2 2242 SSDS are described as follows
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PM991a NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SN _S65DNX0T846201
MODEL MZ-ALQS128

EUI64 0025380821B48D17
RATED DC#3.3V == 1.8A

A oos

LEN PN SSS0Z86693

PRODUCT OF CHINA

NG COMARmICONUCN. m‘ﬁ‘uﬂw’n’nmx 18

032 90
mtg:lm
B8 08

3) Please ensure that the SPI Flash is affixed to the development board. The position of
SPI Flash on the development board is shown in the figure below. No other Settings are
required before burning

17ETIA YO 140 'f ;

; EL? ,J”a&m@ [

4) Burning Linux image to SPIFlash+NVMe SSD requires TF card to complete, so first
need to burn Linux image to TF card, and then use the TF card to start the development
board into the Linux system. For the method of burning a Linux image to a TF card, see
the two sections on the method of burning a Linux image to a TF card based on a
Windows PC and the method of burning a Linux image to a TF card based on an
Ubuntu PC.
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5) After starting the Linux system in the TF card, please make sure that the NVMe SSD
has been properly recognized by Linux on the development board. If the NVMe SSD is

correctly identified, run the sudo fdisk -1 command to view information about the nvme

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

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

orangepi@orangepi:~/Desktop$ Ispci

00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3566 (rev 01)

01:00.0 Non-Volatile memory controller: Realtek Semiconductor Co., Ltd. Device 5765
(rev 01)

6) balenaEtcher has been pre-installed in the Linux image, and the opening method is as
follows:

» & fcitx-gimpanel-configtool

» B ronts

» @ Midnight Commander

» @ Midnight Commander editor
= Mousepad

Or‘ancie Pi

If the balenaEtcher arm64 version is not pre-installed, for details about how to
download and install the balenaEtcher arm64 version, see section How to Download

and Install the balenaEtcher arm64 version.

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

&

¥ balenaEtcher

&

B Flash from file

& Flash from URL

i clon

8) The method of using balenaEtcher to burn u-boot to SPI Flash on the development

board is as follows:
a. First click Flash from file
balenaktcher

fj balenaEicher

&

B Flash from file

& Flash from URL

I8 Clone drive

b. Go to  /usr/lib/linux-u-boot-legacy-orangepi3b_1.x.x_armo64, select

rkspi_loader.img, and click Open

I
@ cancel Q
© Recent L] usr  lib  linux-u-boot-legacy-orangepi5_1.0.2_armé64
¥ Home Name v Size Type Modified
idbloader.img 292.9kB Raw disk image 13:16
[ Desktop X X —= 3
B rkspi_loaderimg 16.8MB Raw disk image 13:16
[) Documents

c. Open rkspi_loader.img. The following interface is displayed:
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balenaEtcher

%

¢ balenaEicher

©C — A

rkspi_loader.img Select target

d. Then click Select target

balenaEtcher

i" balenaEicher

© — A

rkspi_loader.img Select target

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

"’ balenakicher

Select target s
Name Size Location
(opi_boot, opi_root) 159GB /dev/mmcblkl Source drive

f.  Then Select the SPI Flash device name /dev/mtdblock0 and click Select
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balenaktcher

Select target s

Location

' Name

(opi_boot, opi_root) fdev/mmcblk1

Source drive

fdev/mtdblocko

(2.

System drive

Fanxiang SS00PR...boot,

A _ /dev/nvme0nl
opi_root)

System drive

Cancel

balenaEtcher

.” balenakicher

o

rkspi_loaderimg

h. 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

i.  Then enter the password orangepi of the development board Linux system, and
the u-boot image will be burned to the SPI Flash

balenaEtcher - Starting...

f’ balenaEtcher

© rhspi_loaderimg
B untitied

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

empting to perform an action that requires privileges
to m this action

P Details

j. The burning process is displayed 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) Method of burning the Linux system in the TF card to the NVMe SSD (this method is
equivalent to cloning the system in the TF card to the NVMe SSD)
a. First click Clone drive

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

ﬂ balenaEtcher

Select source s

Name Location

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

v Show 2 hidder

ey

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

] balenaEtcher

balenaEtcher Edit View Window Help
."balenaEmv.—J ¢ e

© — A

(opi_boaot, opi_root) Select target

d. Then click Select target

balenaEtcher

." balenaEicher

rkspi_loader.img Select target

e. Then click Show 2 hidden to open the option for more storage devices
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"’ 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,

£ - J/dev/nvmeOnl System drive
opi_root)

( 3\
Cancel |
J

X

A

g. Then click Flash

balenaktcher

.” balenaEicher

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

h. Then click Yes, I’m sure
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balenaEtcher

ﬁ balenaEtcher

You are about to erase your computer's drives

Fanxiang 5500...ot, opi_root) 2.05TB  system drive

Are you sure you want to flash your system drive?

Yes, I'm sure

Then enter the password orangepi for the development board Linux system and

start burning the Linux image to the SSD

balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)

ian...i_root)

P} Details

The burning process is shown 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 as follows:

balenaEtcher

9 balenakiche

Flash Complete!

- Want to try e projects like the ¢

Go to balenaHub

Flash another

l.  To expand the capacity of the rootfs partition on the NVMe SSD, perform the
following steps:
a) First, open GParted. If Gparted is not pre-installed, run apt command to
install it

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

& Run Program...
B Terminal Emulator
B File Manager
< Mail Reader
@ web Browser
[ Settings
B8 Accessories
T Development

& Graphics

v v v w

Help
& internet
@ Multimedia
W office

- v w

[l F 8ulk Rename
® g out & Feitx

8 GDebi Package Installer
I+ Htop

b) Then enter the password orangepi for Linux and click Authenticate
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- Authenticate + = X

Authentication is required to run the GParted
T Partition Editor as root

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

Password: | 90000000

} Details

@ cancel Authenticate

c) Then click Fix
@ e o]
®

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/nvme0nl partitions [

d) Then select NVMe SSD

/dev/immcblkl - GParted

GParted Edit View Device Partition Help
¢ (X | 5 () Jdev/mmcblkl (14.84 GiB)
i || /devinvmeonl  (1.86 TiB)J
Jdevjmmcblk1p2
14.41 GiB il
i
Partition Name | File System | Mount Point | Label Size Used Unused Flags
unallocated [l unallocated 30.00 MiB
fdev/mmeblklpl=" bootfs [ fatlé /boot opi_boot 256.00 MiB 90.22 MiB 165.78 MiB bls_boot
(dev/mmeblk1p2= [ ] extd j, jvarflog.hdd opi_root 14.41GiB 4.91GiB  9.50 GiB
unallocated  unallocated 153.50 MiB o e I

e) The following information is displayed after the NVMe SSD is selected:
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u JdevjnvmeOnl (1.86 TiB) w

Partition [ Mame | File System Mount Point [Label | Size | Used | Unused Flags
unallocated [ unallocated 30,00 MiB
Jdev/nvmeonlpl & bootfs [ fatlé /boot opi_boot 256.00 MiB - - bls_boot

8.03GiB

opi_root  14.41 GiB 6.38 GiB

fdev/nvmeOnlp2 [ | extd

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

{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

: @

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

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

2 BB S ¢ [ devinvmeon1 (186 TiB)

opi_root

unallocated | unallocated
® Delete

& copy

() paste

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

0 operations pending

New UUID

'y Information

g) Then drag the capacity to the maximum as shown in the image below

v/nvmeOnlp2

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

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

@ cancel »| Resize/Move

h) Then click Resize/Move
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Resize/Move /devinvmeOnlp2

Minimum size: 6529 MIB Maximum size: 1953228 MIB
I Free space preceding (MiB): I
New size (MiB): 1953228 —
Free space following (MiB): | 0 +
Align to: MiB -
@ cancel 5| Resize/Move

i) Then click on the green\ in the picture below

[F=] jdev/nvmeOnl - GParted 4 = O X

GParted Edit View Device Partition Help

® 2 B B & 4 || /devinvmeon (186 TiB) ¥

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.B6TiB

j)  Then click Apply
[=  demmemiehned 4 - ox]

GParted Edit View Partition Help

® 21

/dev/nvme0nlp2
1.86 TiB

Apply operations to device

& Qﬁ =2 jdevinvmeonl (1.86 TIB) w

unallocated
Hivhvmenniplih Are you sure you want to apply the bz Hoot

ending operations? s
| cevmimeoniy: — I

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

@ cancel o npply

| Grow fdev/rvmeon1p2 from 14.41 GiB to 1.86 TiB

stion pending

k) Then click Close to close it
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‘ Jdev/nvme0nlp2
1.86 TiB

Applying pending operations

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

Jd .
Completed Operations:
L beestcntscemspll simbien ||

} Details

?) 6 z
Save Details X Close

m. At this point, you can shut it down using the sudo poweroff command. Then,

pull out the TF card, press the power button again, and then start the Linux
system in the SPIFlash+NVMe SSD.

10) The 9) step is to clone the system in the TF card to the NMVe SSD, we can also
directly burn the Linux image file to the NVMe SSD, here roughly say the following
steps:
a. Upload the Linux image file to the Linux operating system on the development
board
b. Then use balenaEtcher to burn
balenaEtcher

\“' balenaEicher

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

c. There is no need to manually expand the capacity after burning the image

using this method. The first startup will automatically expand the capacity.
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2.7. Method of burning Android image to TF card

2.7.1. Method of burning Android image to TF card through
USB2.0 burning port
1)  First prepare an 8GB or larger capacity TF card, TF card transmission speed must

be class10 or above, it is recommended to use Sandisk and other brands of TF card

2) Also need to prepare a good quality USB2.0 public to public data cable

3) Then download the Rockchip DriverAssitant v5.12.zip and the burning tool
RKDevTool Release v3.15.zip from Orange Pi's data download page
a. On the Orange Pi's Data download page, first select the official tool and then
go to the following folder

B Android image writing tool-SDDiskTool

B  Android APPs

B3  Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

Name

I8 MiniLoader - what is needed for burning Linux images

a

RKDevTool_Release v3.15.zip &%

§  DriverAssitant v5.12.zip &%

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

start the image download
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B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. After entering the TF card and eMMC to start the image folder, you can see
the following two images, their differences are:
a) The first image is dedicated to HDMI display and supports 4K display, if
you do not use LCD screen, please download the image without led

b) If you want to use an lcd screen, select an image with led

OrangePiCM4_RK3566_Android1l v1.0.0.tar.gz

OrangePiCM4_RK3566_Android1l Elvl.ﬂ'.l}.tar.gz

5) Then use the 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, the size of which is more than 1GB

6) Then use the decompression software to decompress DriverAssitant v5.12.zip, and
then find the DriverInstall.exe executable file in the decompressed folder and open it

s

Ef EM R =0 Fuh
ADBDriver 2022121 15:07
bin 2022121 15:07
Driver 2022121 15:07
=] canfig 2014/6/3 15:38 1KB
& Driverlnstall 202272728 14:11 491 KB
|=| Readme 2018/1/31 17:44 1KB
J revison 20222728 14:14 1KB

7) Open DriverlInstall.exe and install the SWick micro driver as follows

a. Click the “Driver Installation” button

85



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

O ESHRENE v5.12 X

Wi | IS ‘
L

b. Wait for a period of time, the pop-up window will prompt "Driver installation
successful", and then click the "OK" button

& TEAEARCRERDE o

Driverlnstall x
IEENE ENs
SSEkehaiTh.

[0 i

WE

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

.

=5 bt =3 Foh
bin 2022/12/1 15:07 pmg |
Language 2022/12/1 15:07 b
[ config.cfg 2022/3/23 9 CF 7 KB
2] config 2021/11/30 11:04 Y 2 KB
=] revision 20 7 T 3KB
20 7 R FRTRR 1,212 KB
& FFETEFEHE v10 20 7 Foxit PDF Reade.., 450 KB

9) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 public-to-public data cable at this time, the

lower left corner will display "No device found".
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. ESHFETE a5 = o~
THER FEEE SRR
I
ESNN=NE:; S | EF | BifE ||
Tl owono | feade
z | 0200000000 |
28 T 0:00000000 | 00
¢ [T 0x00000000
5 [[C 0x00000000
2eel L] 0x00000000
v | T 0:00000000
5|0 0200000000
Elmi 000000000
1 [T 0:00000000
(11 [T 0:00000000
Loader thaT S HEDER Bz
[WE: 5 e
BedT R Bl vt b

10) Then start burning Android image to TF card
a. First, connect the development board to the Windows computer through the
USB2.0 male-to-public data cable. The position of the USB2.0 burning interface
on the development board is shown in the figure below

b. Then make sure that no TF card is inserted into the development board and no
power is connected
c. Then press and hold the MaskROM button on the development board. The

position of the MaskROM button on the development board is shown as follows:

d. Connect the development board to the Type-C port, and power on the
development board
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e. If the previous steps are smooth, the development board will enter MASKROM

mode at this time, and the interface of the burning tool will prompt "Found a

MASKROM device"
cvice .
\ BERFTETE v3.15 - X
THIER FEEE SR
# | O 1riE
"
o
3 |C 000000000
4+ |C 000000000
5 | 000000000 Mise
s [T 000000000 Resource
i [ 000000000 Kernel
20l [ 000000000 Foot
a8 [0 00000000 Recovery
10| 000000000 System
i T 000000000 Backup
Loader: thiz 7 HE HE
kGl
|me ‘/HASKROMB&#,' gl %

f.  Then insert the TF card into the development board
g. Then select Advanced features

. BORFTETE v315 o @ =
THER |AEEE &

# | O 7Fiik E==3 12
_In Loader

= i Parameter

50| L] Ubsot

+ | trust

G i 000000000 Mise

(5w 0x00000000 | Resowree

e [ 0x00000000 Kernel

8 |IC 000000000 Boot

3 | 0400000000 | Recover: ¥

158 L 0x00000000 Systen

Gl | 000000000 Baclkup

h. Then click on the location shown in the image below

\ BORFATR IS — =
TS FHRE SETE
Boot: /E(
Blft:

EFlashl) | EERFlashiSE | BEChipEE  EElCapability |37 g

Mt ERRE A Naskron HETEE

EEFAIS RN SHEROEE REEETEE

SHEE btz IERFE
Bk
Ak
KB MASKROM i 5 D =

1. Select MiniLoaderAllbin from the MiniLoader folder downloaded earlier and

click Open
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4 5 TE vils =
X
pa v 1 > $ > orangepi | MiniLoader B LinudE e EEBRINTRE | " ,
|m v SEuMs =- O e
> @ WPSEH E=t [erd=b ESidl Fuh
o s € MiniLoaderAll bin 2023/8/18 11:17 BIN X 455
> @ OneDrive [7] rk3s6x_Jinux_emme.cfg 2023/8/18 11:17 il 2
rk356x_linux_pcie.cf 2023/8/18 11:17 tutfile 2
D . P! el
o = » [] rk3séx_linux_spiflash.cfg 2023/8/18 1117 wetflle 2
L T + [ rkaséx_linux_ticard.cfg 2023/8/18 11:17 ttfile 2
5 o - [ rkspi loader.img 2023/8/1811:17 DAEMON.Toals.... 4,096
L= #
o | 0O =5 #»
| STEE(N): | MiniLoaderAllbin v| e v
| #T7(0) B F
j. Then click Download
, BOEFFETE S = =

THiEh ARENF BHRE

Boot: C:\Users\khl77\Desktop\orangepi \liniLoader

[

WEFlechTD | BEFlachiS® BEChipEE  BECopability| |3 Lha
3

Midis s ERRE # A Maskron HRTFE .
7

ATFAS e, SHeOHE FELE AT %;.Sggl&

SRS BrmE HBRRATE

2EmE

FEH:

Ziﬂi’.—)l\MASKROMﬁ % 1-2-3 MASKRON ~

k. The following figure is displayed after MiniLoaderAll.bin is downloaded

\ BERFRTIE v315 = .
THER HEEE SRWHE %g?”i;ﬁ

Eoot ‘c \Uszrs\csy\nesktﬂp\urangzpi\M)‘niLuadEr*B‘Ei‘ . T

ExlE3 I |

JRHIFLashID EEIFlashiE 2 IREIChip(EE | EBICapability

Mtz EREE M Maskron Tl

HERFHS lEeds | SHEAOEE | | FESHAAE

Sdiak RRE ]

fish izl

[ ]
[ ze |:|

KB 4-MASKROM % 7% EO AL ¥

. Then select the storage device as SD and click Switch storage
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| ESEFFETE va15 _ %
| T FEEN SSE Ezgwtgﬁ
Boot [c: Wsarshomy\Dasktophor sngapi WiniLesder—HER | T
[Eilks \ |
JREIF]l ashID IERIFlashiz S EHIChipiE S | iREICapability
HitEE EEEE A Maskrom T
B=EIS e, | SHEAEF PRSI .
SR {2pRHR i
mEs
KBl —“MASKROMBE # SIS &
m. If the switchover is successful, the following figure is displayed
I " L e = s =5
I =
| THER FEEH SEWE THE
Baat: [B: Wser stosy\Desktopl orangepi i ni Loader 57| T
T | AL
1 BREIFLazhID IEEIFlazhiZ 5 EHIChipSE | EEICapability T «
itz =1 H M Maskeon TIETTE
o TR
FEAs || mlmsas | |StEoas | | smiaek \
SHER EREE FIREE \
IR
1 B
[}
F Bl —~MASKROM ¥ 7% M KR &
5 n 3 n 5 5
n. Then click on the "Upgrade Firmware" section of the burning tool
« BCHOTAE TR .15 = %
Tt | FHRET (e
Eltt F ik
B : LoadezHi: BRES:
Elft:
KB —/~MASKROM Bt % HET skl -

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

you want to burn
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A\ BESHOTETE 315 = =
Tt FHEREN maha
Bl B iR
Blthhis : Loadsrhfis : ERIES:
Bl
E B II\M.ASKROMﬁ % 1-2-3 :MASKRON ~

p. Finally, click the "Upgrade" button to start burning. The log in the burning
process is shown below. The Android system will start automatically after the

burning is complete.

| BEEFATE S _ x
TH#Ee AREY S T#iBoot A
) = Tsrootsin
EfMaskr oG
EltF HEB oIz sk amBiTH
Wi EET R
S MR FE
R Lo [L01 ] AR A A
HE AR
Bt ‘E Usershshi yan\Desktop\Or angePiCM4_RK3566_ndroidll_v1.0.0 in‘ SEENFLashInfof

SFAENFLashInfoffiTh
ARG
ESTIERI
THIIBFE
THIERTH
THENHE

EFET-SE% (100%)
THEFRT

Bed7 e Bl v &

2.8. Method of burning Android image into eMMC

2.8.1.  Method of burning Android image into eMMC through
USB2.0 burning port

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

1) First you need to prepare a good quality USB2.0 male-to-male data cable
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2) Then download Rockchip driver DriverAssitant v5.12.zip and burning tool
RKDevTool Release v3.15.zip from Orange Pi's 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 two types of Android images. Please select the image in the TF card
and eMMC boot image folder to download.

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. 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 dedicated to HDMI display and supports 4K display. If
you don’t use LCD screen, please download the image without lcd

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

OrangePiCM4_RK3566_Android1l v1.0.0.tar.gz

OrangePiCM4_RK3566_Android1l Elvl.[}.l}.tar.gz

4) 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.

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.
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ER

ADBDriver
bin
Driver
] config
& Driverlnstall
|=| Readme

= I
=| revison

B aEs

2022/12/1 15:07
2022/12/1 15:07
2022/12/1 15:07
2014/6/3 15:28

2022/2/28 14:11
2018/1/31 17:44
2022/2/28 14:14

Fo

6) Open Driverlnstall.exe and install the Rockchip microdriver as follows
a. Click the "Driver Installation" button

O ESHRENE v5.12

IEENERAE |

YIS |

1K
491 KB
1KB
1KB

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

D ESEIEGIEISE v

[

Driverlnstall x

IEzhE
TSRk,

=

I

i

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

5 )
bin
Language

[7] config.cfg

2] config

=] revision

&% FFETEFEREE v1.0

==

022/12/1 15:
022/12/1 15:07
022/3/23 9:11

021/11/30 11:04
0

22(5/27 9:09

[ SR S R S T S O %

93
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il

il =S

CFG 30i%

EEioE

Foxit PDF Reade..,

does not
Fh

7 KB

2 KB

3KB

1,212 KB

450 KB
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8) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"

+ BETETE v315 e X
THES HEE SETm
TR i = nE TE=IE
Tl dowomd | tesde
20 O 000000000 | Paramster
crj i 0x00000000 | Vboot
T 000000000 trust
&0 [J 0:00000000 Miso
6 |[C 0x00000000 | Resource
i iml 000000000 Kernel
5|0 0200000000 Faot
s |0 000000000 Recover o
1 [T 000000000 Systen
i T 0:00000000 Baclnp
Loader thaT S HEDER =
[WE: 5 e
T 7o T ~
BedT R Bl vt

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

USB2.0 burning interface is as shown in the figure below.

b. Then make sure that the development board is not inserted into the TF card and
not connected to the power supply

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

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

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

\ BEURFTETR v315 - ™
THIRR FEEE SR
|
il D K S == - S )
2 I— 0:00000000 | Perameter
BN m] 000000000 Uboot
4+ |C 000000000 trust
50| [J 000000000 Mise
s |[C 000000000 Resource
EEEN ] 000000000 Kernel
s [T 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
e 000000000 Backup
Loader: iz i
[WE: =
I 1
e = T
| |&BL -Auaskrou B | L

f.  Then please select advanced functions

F=re e
o E==3 12 2
L] CoLesdr
2 | [] Parameter
50| L] Voot
+ | trust
G i Mise
s [T 0x00000000 | Resowree
=0 | 0x00000000 Kernel
8 |IC 000000000 Boot
i I m 000000000 Recovery
(10 |[C 000000000 System
Gl | 000000000 Baclkup
g. Then click the position shown in the figure below
o BSEFETE IS = X
TS FHRE SETE
Boot: T
Blft:

EFlashl) | EERFlashiSE | BEChipEE  EElCapability |37 g
MhRiEE ERRE 3 A daskron YHETEE

EEFAIS RN SHEROEE REEETEE

SHEE btz IERFE
Bk
Ak
KB MASKROM i 5 D =
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h. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open

X
1
< VPN + SE 5 orangepi >|NIiniLnader-&iLinuxﬁ&?ﬁ‘%ﬁFﬁéﬂﬂﬂEﬁ | v C | T MiiLoade »
a - R =- 10 0
> @ WPSER - ] Felv
> o OneDrive [7] rk3s6x_linux_emme.cfg tifile 2
[ rk356x_linux_pcie.cfg tetfile 3
- sE ’ [ rk356x linux_spiflash.cfg 3
& T [7] rka56x linux_ticard.cfg F:
o e [] rkspi_loader.img DAEMON.Tools... 4098
R ER
0 =5
‘ STHEEM): | MiniLoaderall.bin | Al File() vl B

FI7HQ) iE

1. Then click Download

| BSETRE TR S

THiEh ARENF BHRE

Boot: C:\Users\bhl77\Desktophorangepi\liniLoader % | .

E

WEFlashID | BEFlashiES BEChipE  BWCamability 3 Ll
3.
Mt £hiRE # Allaslron Pt
T
BERFIS | R SHEOHT  FRmEH %0
DB WK A
M
FEH:
EE—JI\MASKROM&% 1-2-3 :MASEROM ~

j.  The display after downloading MiniL.oaderAlLbin is shown in the figure below

| BESEFFE TR S

= X
-
THAgE AEEF =HITE [Tiﬁﬁnntﬁﬂé
T#fBaothil
Eoot: C:\Users\Bh17T\Deskton \orangeni Winiloader i) | ... I T8 ]

Bl #a

BWFLaskTD | ERFlahEE ERCkipEE  EWCapability |3 LA
3
Mt EREE A Maskzon R
7
BTFHS EEeEs  SHRORE TR ATEE %0 AT
SR 18 BE HERRETE
fizt =72 R
R
BB TMASKROM B¢ % S e -

k. Then select the storage device as EMMC, and then click Switch Storage
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\ Bo#FFETA v3.15 = =
T AR B THa T
: TihuotstT)
Boet ‘c-\usgrs\csy\nesmp\urugepi\M;I.;Lc.aagw)ﬁﬁ‘ T4
B | |
EEUFLazhID ERFLashiz B iERIChipis 2 | EEICapability
migs | | EmeE || wwedee | | o
Fowne | wimeds | |Swmnms| | smm
Shee || R s
42 Bl —-MASKROM B % 23 -MASKRON -
l.  The successful switching is displayed as shown below
I L BT
THER FEE SR TR
. TdfzootHi
{ Boot [o: VUserstosy\Dasktop\or angepi Wini Loader—FER | T
B | #a
FHFaEI | ERFleNER | | RRckEE | EHcesilic|hetbe
I ; i 3 Egimn
| e Emes | [ | e C EE R =
8. USE
| [ FEwne | [ekees | [sisnes [Sadnmm o o
i 10. FCIE
| o TR
| [eEe BRE i o
| e .
[Zlzed b
K BL—AMASKROMBE % 23 SEEn =
5 " 3 " :
m. Then click the "Upgrade Firmware" column of the burning tool
. BSRITETE v3.15 = =
Tausts | FEER mpee
Bt FHE )i
Bt : LoaderhfiZ : REE:
Bl
1-2-3 :MASKROM v

R B —~MASKROM %% 7%

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

needs to be burned.
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A\ BESHOTETE 315 = =
Tt FHEREN maha
Bl B iR
Blthhis : Loadsrhfis : ERIES:
Bl
E B II\M.ASKROMﬁ % 1-2-3 :MASKRON ~

o. Finally, click the "Upgrade" button to start burning. The log during the burning
process is as shown below. After burning is completed, the Android system will

start automatically.

| BEEAETE S _ 5%

o BT = THBoo TR
THEe HEEN Smmhee ‘Ffﬁxno:mm

Bk B i L
A
i weitr: [0 ] TAMS et
B AR

Bt ‘E Wsershshi yan\Desktop\Or angePiCM4_RK3566_ndroidll_v1.0.0. ia SEENFLashInfof

| AT chInfofiTh
ERIIE
EEIED
TEUSFE
T
TR

7 TEE M (100w
THEEEY

BeAr R B B &
. . .
2.8.2. How to burn the Androidll image into EMMC through the
TF card

Note that all of the following operations are performed in Windows computers.

1) It is also necessary to prepare a 8GB or larger TF card. The transmission speed of the
TF card must be class10 or more. It is recommended to use TF cards from brands such as
SanDisk.

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

3) Then download the SDDiskTool burn tool from Orange PI's data download page,
please make sure that the version of the SDDiskTool tool is the latest V1.72

4) Then download the image of Android from Orange Pi's data download page
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a. After turning on the download link of the Android image, you can see the two
types of Android images below. Please select the image in the TF card and
EMMC startup image folder for download

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. After entering the TF card and EMMC startup image folder, you can see the
following two mirrors. The difference between them is:
a) The first image is specifically used for HDMI display. It supports 4K display.
If you do not use the LCD screen, download the image without LCD
b) Ifyou want to use the LCD screen, select the image with LCD

OrangePiCM4_RK3566_Android1l v1.0.0.tar.gz

OrangePiCM4_RK3566_Android1l Elvl.l}.l}.tar.gz

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

Android image file with a memory of more than 1GB

6) Then use the decompression software to decompress the SDDiskTool v1.72.zip. This
software does not need to be installed. Find the SD_Firmware_Tool.exe in the unzipped

folder and open it.

Language
1| config 2 KB
|| revision 1KB
|| sd_boot_config.config 1KB
I #th SD_Firmware_Toal I 598 KB
| SDBootbin 49 KB

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card
you want to burn. If there is no display, you can try to unplug the TF card
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fh BUHETERETE v1.72

SDBoot:2.12

Bt =
Generic MassStorageClass USE Device  29.7G ~
BIE AR

EitFE
B R RE R

FCEAIT

SDEER
O#iz8

| | mmER

FEIE AR Den 2R (AT

| [EE

FFiaGEE

EEE

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

e

B R E
Generic MassStorageClass USE Device  29.7G

By R

SDBoot:2.12

BlHE PCEATIfE [Msngszh
— L R % | Ops
|| emEr
Q@ =
I D enod iR
] g
WE
AN e = ﬂ FriatlE
FatsitA ...

9) Then start writing the Android image to the TF card

a.

First confirm that the displayed drive letter is the drive letter corresponding to
the TF card under "Select Removable Disk Device"

Then select "Firmware Upgrade' in "Select Function Mode"

Then select the path of the Android firmware in the "Select Upgrade

Firmware" column

Finally, click the "Start Creating" button to start burning.
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dh ETHEETERETE v1.72 w

B RS T SDBoot:2.12
I NORELSYS 1081CS0 USE Device. 148G R

B AR

&l [ pceamfist, Csngzh

=8 MEHEET =21

| || HEEHE |
00 D enoH ()
| | | #fEDeno

[EOEOCEOOOCEOO0COOONE | ssese |

Ll

10) After the burning is completed, the display is as shown below, and then you can exit
SDDiskTool

I&!
B RE RS E SDBoot:2.12
MNORELSYS ~
SD_Firmware_Tool X I
B AR TRAS
Elf#ﬂz o — Osngzh
B HEHE j=2=]
@ img || ARE
\ || s
JOOOTEEOEOOTOEE [ rees
FEFE N E 4. e

11) Then pull out the TF card from the computer and insert it into the development board.
After the development board is powered on, it will automatically start burning the
Android image in the TF card into the eMMC of the development board.

12) If the development board is connected to an HDMI display, you can also see the
progress bar of burning the Android image to eMMC from the HDMI display
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13) When the HDMI monitor displays the following information, it means that the
burning of the Android image into the eMMC has been completed. At this time, the TF
card can be pulled out, and then the Android system in the eMMC will start.

vbmeta writing...

RKA_File_Download entry.namesvbmeta

RKA_File_Download entry.name=vbmeta DONE!

boot writing...

RKA_File_Download entry.name=zboot

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.

RKA_File_Download entry.name=baseparameter DONE!

super wr!tln!. 5

RKA_SparseFile_Download entry.namessuper

INFO:Start to download super,offset=0x1da00,size=3263168512
rasePartition super,off: 0x1daddd, size=3263168512, part_size=0x614000

INFO:RKA_SparseFile_Download-->total_chunks=3889

RKA_SparseFile_Download entry.name=super DONE!

parameter checking...

uboot checking. ..

RKA_File_Check entry.name=uboot

RKA_File_Check entry.name=uboot DONE!

misc checking.

RKA_File_Check entry.name=misc
.name=misc DONE!

RKA_File_Che: try.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!
super checking...

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

SD upgrade :
prkssgoot—>do_rk_m40_update Successful!
Doing Actions succeeded.please remove the sdcard
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2.9. How to burn Android image to SPIFlash+NVMe SSD

Before starting to burn the image, you must make sure that the development
board has been pasted with the SPI Flash chip, because the development board is
not pasted with the SPI Flash chip when it leaves the factory, so it needs to be
purchased and soldered on by yourself. The SPI Flash chip model we recommend is
XM25QU128CWIQTO08Q

Since the startup priority of eMMC is higher than that of NVMe SSD, the
system of eMMC needs to be cleared before burning the image. For the method of
clearing eMMC, please refer to the instructions in the section "How to Clear eMMC
Using RKDevTool"

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

1) First you need to prepare an NVMe SSD solid state drive
a. The M.2 2230 SSD is as follows

- .
El SKhynix SSD( EINEIE )
2 CAN ICES-3(B)NMB-38)
BC501 NVMe SK hynix 128GB
% S/N: SAK430T115020800N33
DPINO759G2 W 2031
MN(/48)  HFM128GDGTNG 83A0A BA
RATED (RER) :0C +33V2A

KR-0759G2-SK500-98 1-OTNK-ADY
B RREM HNX-BCS01M2308 X
EA%KE AW 80002000
PSID: 2ADCBJ0S CHJ01687
21981002 6C016721 c B

[ MZ-ALQS12I
EUI64 0025380821B48D17
RATED DC+3.3V = 1.8A

1 855550286633G1CX28A02P8
R-R-SEC-MZ-ALQIT0B

LEN PN $850286693
PRODUCT OF CHINA

CANICES ) BANNE Y81
e g comisemiconducior SAMSUNG ELECTRONCS CO. Tk

& |15l Fw sL2rxun =
FRU SSSOZBE6SS :
10AUG2022
202208

: m’ﬁ

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 make sure that the SPI Flash has been attached to the development board. The
location of the SPI Flash on the development board is as shown in the picture below. No

other settings are required before starting burning

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 Androidl11
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
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SPIFlash-NVME SSD boot image folder to download

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. After entering the SPIFlash-NVME SSD boot image folder, you can see the
following two images. The difference between them is:
a) The image without lcd is specially used for HDMI display and supports 4K
display. If you don’t use the LCD screen, please download the image
without led

b) Ifyou want to use an LCD screen, please choose the image with led

OrangePiCM4_RK3566_Androidll_spi-nvme_v1.0.0.tar.gz

OrangePiCI’\rM_RK.SSGG_Androidllspi—rwm e_v1.0.0tar.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.

~

£

HEF Joh

ADBDriver
bin
Diriver
| config 1KB
491 KB
1KB

1KB

&, Driverlnstall

|=| Readme

=] revison

8) The steps to install the Rockchip driver after opening DriverInstall.exe are as follows
a. Click the "Driver Installation" button

© ESEIHEE v5.12 X

et | AEEEIE ‘
TIRERRERNERIRNIAIN]

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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&

e ;;; pe |
i _ [

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

~

1K

= Fh

bin
Language

7 KB

[] config.cfg

o

'] config KB

WwoPa

|=| revision

/3 RKDevTool

| FFETEERE v1.0

¥
P

KB

Foxit PDF Reade... 450 KB

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 appear in the lower left corner.

« BERITETR v3.15 e =
THER FEEH SEME

4| O 770 LTS ficiES
N 00000000 Losder

28 T k00000000 | Parameter

2 T 0x00000000 Wbost

4 |0 000000000 trust

5 [T 0x00000000 Misc

6 |0 0x00000000 Resource

il [ 000000000 Kernel

8 |C 000000000 Boot

s |0 0x00000000 Recover: o

w [T 000000000 System

u [ 0x00000000 Backup.
Loader: T RS BEARE &=

Clagmiiatnts
BAT R BE & -

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 USB2.0 programming port
on the development board is as shown in the figure below.
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b. Make sure that the development board is not inserted into the TF card and not
connected to the power supply

c. Then press and hold the MaskROM button on the development board. The
location 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
[—— gL IR ]

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 "

« BITETE v315 o x
THESR FEEN SEE
[ ]
¢ O 7| | EF I P
Tl 0o Lesde
2z |[C 0200000000 | Parameter |
| [ 0x00000000 | Uboot |
G| 000000000 trust
5 |[C 0x00000000 Misc
s | 0x00000000 | Resomroe
v [T 000000000 Kerne.
8 |C 0200000000 Eos
Elmi 000000000 Eecover:
1 [T 000000000 Systen
i T 0x00000000 Backup
Loader HAT TR
[Clagmfaiuits
I 1
| |&BL - uASKROMB 4| S, =

f.  Then click the "Upgrade Firmware" column of the burning tool
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s EHIFFATE v3.15
THuatk [ FHEREM |sminat

| = T b
G Loaderkid:
Bt

R B —~MASKROM %% 7%

1-2-3 :MASKRON v

g. Then click the "Firmware" button to select the Android image that needs to be

burned
A BASEFFETE 35

THsts FHREN | mmhas

Bl bag:d i3
BlHhA : Loadezhfiz :
Bl

KB —-MASKROM ¥ %%

1-2-3 :MASKROM v

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 burned into PCIE. The Android system will start
automatically after burning.

\ BEETELR w315
THiEe HEEN Sy

B HeE i

A - Loaderfif:  [1.01

B FlashInfo G 7
SEIFLashInfofih
EETIEE
EFIDERLT
THIERE
TEIIIBRLIH

|ErT#eE oos)_]
| BT

Eit ‘u \RE3566\RE356K_androi d11\0rangeF i 36_RK3566_androidl 1,1cd,sp;‘

é%%Luader-ﬁﬁE

BeAT R BB

Loader T}

= h|
AETE T #hPCIEELH
an =7

s
R T
FENFlaskInfolF i
SEEIFLashInEoRiT)
EETIEE
AEEIIBELTY
THIIBAHYE
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2.10. How to clear SPIFlash using RKDevTool

There is no SPI Flash chip on the development board when it leaves the factory,
so it needs to be pasted by yourself. The model of the SPI Flash chip we recommend
is XM25QU128CWIQT08Q

1) The location of SPI Flash on the development board is shown in the figure below

3) Then download the Rockchip driver DriverAssitant v5.12.zi and MiniL.oade and the
burning tool RKDevTool Release v3.15.zip from the Orange Pi data download page
a. On the Orange Pi data download page, first select the official tool, and then

enter the folder below

BB Android and Linux image writing tool-RKDevTool and driver

B Android APPs

b. Then download all the files below
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B MiniLoader - what is needed for burning Linux images

4m

DriverAssitant_v5.12.zip &%

RKDevTool_Release_v3.15.zip &%

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

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

e

E8 R HE E-Sii] Fe
ADBDriver 20221211 15:07
bin 2022/12/1 15:07
Driver 2022/12/1 15:07
] config 2014/6/3 15:38 1KB
2022/2/28 1411 491 KB
=] Readme 2018/1/31 17:44 1KB
J revison 2022/2/28 14:14 1KB

5) The steps to install the Rockchip driver after opening DriverInstall.exe are as follows

a. Click the "Driver Installation" button

© ESMITSENE v5.12 x

et | SEEHEIE ‘
O

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

& T

e ;;:;; Tﬁi_‘
miin A i1
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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.

3

=5 EMEEE =5 i

bin 2022/12/1 15:07

Language 2022112 5:07
[ ] config.cfg 2022/3/23 9 7 KB
5] config 2021/11/30 11:04 2 KB
=] revision 2022/5/27 %:09 3IKB
2022/5/27 2:06 1,212 KB
|& FFET SR v1.0 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.

| BEHFTETA IS

THER FEEH SEME

O 7k [wif &% S
L csb0nooon

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

o

Loader: T RS BEARE &=
Clagmiiatnts

BAT R BE & 2

8) Then you can start to clear the contents of the SPI FLASH
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 development board is not inserted into the TF card and not
connected to the power supply

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

figure below:
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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"

\ BEURFTETR v315

THIRR FEEE SR

[
ESRNRE: SN S
]

00000000
00000000 Vboot
00000000
00000000
000000000
000000000 er )
000000000 Baot

000000000 Recovery
000000000 System

000000000 Backup

Ira

v

i“ |m |m |A

=[z]e]=
=

Loader: thiz 7
[WE: =

| |ﬁﬂe ‘/rmsmon‘éi&i [t s v

f.  Then please select advanced functions
= =)

Parameter
Wboot

trust

Mise
0x00000000  Resource
000000000 Kernel

| 0x00000000 Boot
0400000000 | Recovery
0x00000000 Systen
000000000 Backup

g. Then click the position shown in the figure below
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-\ BORFEATR IS — =
TS FHRE SETE
Boot: /E(
Blft:

EPFlashlD | ERFlashiSE.  EERChipES  EECapability

Mitig BEERE A Maskron elized
BEFIIS fotlea vl m IS P N LT
10. PCIE
SHEE btz IERFE
Bk
Ak
KB MASKROM i 5 D =

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

Y TR v3is -

o 1T x B
€ v o » SE > orangepi alMiniLuader#&iLinuxﬁﬁjﬁ‘;—Eﬁﬁ?Uﬁ‘]?ﬁﬁ | v O £ MiniLoader-£eLinux.. 2
ma v e =- O @
> @ WPSEER 5 ez =il F
O T O MiniLoaderall.bin 2023/8/18 11:17 BIN 374 455
> @ OneDrive [ rk3s6x_linux_emme.cfg 2023/8/18 11:17 tetfile 2
[7] rkas6x_linux_pcie.cfg 7 tatfile 2
T » [ rk356x_linux_spiflash.cfg 7 etfile 2
& T + [ rkaséu linux theard.cfg tetfle 2
g [] rkspi loaderimg DAEMON.Tools... 4006
R EH
4 @&=5
‘ STHEE(N): | MiniLoaderAllbin | Al Filer v
. | r
[ B
i.  Then click Download
\ BORHFETE S = =

THiEh ARENF BHRE

Boot: C:\Users\kh177\Desktophorangepi \MiniLoader 5 | ...

E

BEFlashD | BEFlachiSE EWChiplSS  BBCapability |3

MiRE EREE N Maskron AT i

ATEHS iglEeds,  SHEORT  RES@TES

S AR ]
2EmE
pret
52 BL—4~MASKROM % % 125 o -

j.  The display after downloading MiniL.oaderAllLbin is shown in the figure below
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| BESEFFE TR S

= X
-
THAgE AEEF =HITE T#iBootF iR
T#fBaothil
Eoot: C:\Users\Kh177\Desk top\orangepi MiniLoader 15 I T8 }
Bl Ea
BWFLaskTD | ERFlahEE ERCkipEE  EWCapability |3 LA
3
5
MERE EREE A Maskzon R _
BTFHS EEeEs  SHRORE TR ATEE
SR 18 BE HERRETE
fizt =72 R
R
BB TMASKROM B¢ % S e -
k. Then select the storage device as SPINOR
« BORIFRTE v3.15 = %
THiER FHEET SHRAEE T#iBeot s
TF#Boothl)
Boot: C:\Users\kh17T\Desktophoz angepi\MiniLoader [ T }
B #a
BOFl  BEFLHES WHCHSER | EBcaability |L IS
3
|2
Mg ERiRE A\ Maskron THEEM I :
7.
18
BERNS e, SHSE0RE RS I?U Sleg}le
|
S mEE A
s
)i E
%5 T — AMASKROM % % 12-3 MASKRON E
l.  Then click switch storage
| BSETTETE 15 = x
THHEE FHREN SEUEE T#iBootF e
T#BootRll)
Boot:  Cillssrs\bh17T\Desktoplorangepi\Miniloader .. T8
Bl
1A LashID EFlashifE RERChip(RE
MhstiRE EREE # A Maskron 3
E—
&
ATERIS [l r e v | = RENEAITE }?O 4
10,
SiES BB R
a0z B
bt
Ziﬂ*JI\MASKROMﬁﬁ’ 1-2-3 :MASKROM ~

m. Then click Erase All and it will start erasing SPIFlash.
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« Rl ROt TR v315 — %
THEl FEE BEMA [T #Bootf T
T#Boothith
Boot: C:\Uzers\hhl7T\Desktop\orangepi MiniLoader— | ... T
Bt .22

1. FLiSH
. EMmc
. 5D

Miizgs ERRE i A Maskron P

BERNS orlee = s Rl Sk

EEFlashd  EEFlashfEE BEChinfSE EECapability

RERFH

Sitiats R e
by
FEEE:

B —-MASKROM B % 10 s -

n. The display log after erasing SPIFlash is shown in the figure below

\ WEHFETE v3.15 - <
THisty FEEN SRIEE [{EpR AALCTTIA, #24R (0x0), B4R (0xB000)
TETESEE (100%). ..
Boot: C:\Users\hh1TT\Desk top\oz angepi \Miniloaderf ... T bz gl
Elff: )

i=HPFLashID 2EFlashiE R, iBRchiplFE iRE¥Capability
MRS EERE H#AMaskzon HHATFE
ATEAS iofieles  SusnHE R AT

SR EEmE fE i)

2hEml -
RRH:

KB —MASKROM i # 1-2-3 masion -

2. 11. How to clear eMMC 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
MiniLoader and the burning tool RKDevTool_Release v3.15.zip from the Orange Pi

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

enter the folder below

BB Android and Linux image writing tool-RKDevTool and driver

B Android APPs

b. Then download all the files below

B MiniLoader - what is needed for burning Linux images

5 DriverAssitant_v5.12.zip &%

RKDevTool_Release_v3.15.zip &%

Note that the '""MiniLoader-things needed to burn the Linux image' folder is

hereinafter referred to as the MiniLoader folder.

3) Then use the decompression software to decompress DriverAssitant_v5.12.zip, and

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

e

=55 R HE E-Sii ] F
ADBDriver 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 1411 491 KB
= Readme 2018/1/31 17:4 1KB
d revison 2022/2/28 14:14 1KB

4) After opening DriverlInstall.exe, the steps to install the Rockchip driver are 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
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installation successful", then click the "OK" button.

o e T

e ;Z; Tﬁi_‘
miin A i1

5) 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.

-~
= SHEH =il S

I

bin
Language
7 KB

KB

[ ] config.cfg

ra

| config

P e B

0
8 =]

KB

5| revision
s RKDevTool
|& FFET BN v1.0

[a%)
02 MW

6) After opening the RKDevTool burning tool, because the computer has not connected
to the development board through the USB2.0 male-to-male data cable at this time, the

lower left corner will prompt "No device found"

« BERITETR v3.15 =
THER FEEH SEME

ERRN=RE:; ] dt  EF @R

) G0000000 Loader

28 T k00000000 | Parameter

2 T 0x00000000 Wbost

4 |0 000000000 trust

5 [T 0x00000000 Misc

6 |0 0x00000000 Resource

2 im 0x00000000 Hernel

8 |C 000000000 Boot

s |0 0x00000000 Recover: o

w [T 000000000 System

u [ 0x00000000 Backup.

Loader: T RS BEARE &=

Clagmiiatnts
BAT R BE & -

7) Then you can start to clear the content in eMMC
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.
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b. Make sure that the development board is not inserted into the TF card and not
connected to the power supply

c. Then press and hold the MaskROM button on the development board. The
location 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

| grvEs

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"

\ BEURFTETR v315 - ™
THIRR FEEE SR
# | O i |t | &5 | #fE |...|
C0 0 lmeomnt - Lesde
28 T 0:00000000 | Perameter
38 [ 000000000 Vboot
4+ |C 000000000 trust
5 _|[C 000000000 Miso
s |[C 000000000 Resource
il [ 000000000 Kernel
s [T 000000000 oo
9 |C 000000000 Eecover:
1w 000000000 System
i T 000000000 Backup
Loader: iz i
[WE: =
I 1 AF
e = T
| |&BL -Auaskrou B | L

f.  Then please select advanced functions
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F=re e
E==3 12 2
e
Parameter
Uboot
trust
Misc
0x00000000 Resource
0x00000000 Kernel
| 0x00000000 Boot
000000000 Recovery
0x00000000 System
0%00000000 Baclkup
g. Then click the position shown in the figure below
o BSEFETE IS = X
TS FHRE SETE
Boot: T
B

EPFlashlD | ERFlashiSE.  EERChipES  EECapability

Mt ERRE A Naskron HETEE

EEFAIS RN SHEROEE REEETEE

SHEE btz IERFE
Bk
Ak
| KB MASKROM i 5 D =

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

4 BEMFFETE IS = X
o 1T x
1
% > e B > Z@ > orangepi »l MiniLoader- B LinudRET EEFNER | v~ G £ MiniLoader-£28Linux.. 0
@A FEusE =- 0 @
> @ WPSEE i - s E=il Fih
O ok 2023/8/18 11:17 BIN it 455
> @ OneDrive [ rk3s6x_linux_emme.cfg 2023/8/18 11:17 ttfile 2
[7] rk356x_linux_pcie.cfg 2023/8/18 11:17 etfile 3
o= » [ rk356x linux_spiflash.cfg 2023/8/18 11:17 etfile 2
1 s * [7] rk356x linux ticard.cfg 2023/8/18 11:17 tetfile 2
| B o - [ rkspi loader.img 2023/8/18 11:17 DAEMON.Tagls.... 4,006
N B #
! 0O =5 +
F| SHEM): | MiniLoaderall bin ~| A -] |
Al

FIFQ) BiE r

1.  Then click Download
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s BORTETE v3.15

THiEh ARENF BHRE

Boot: C:\Users\kh177\Desktophorangepi \MiniLoader 5 | ...

E

EEIFlashID #EFlashf5 8. EEChiplFE  iElCapability
MiRE EREE N Maskron AT i

ATEHS iglEeds,  SHEORT  RES@TES

SRR bizit dened WERFTE
fist
TR

1-2-3 :MASKROM ~

%% B — NMASKROM% 5%

j.  The display after downloading MiniL.oaderAllLbin is shown in the figure below

| BESEFFE TR S

= X
-
THE% FHRENR SRR T#iBootfHE
T#fBaothil
Eoot: C:\Users\kh17T\Desktop\orangepi Miniloader 4% ... I T8
Bl #a
BWFLaskTD | ERFlahEE ERCkipEE  EWCapability |3 LA
3
p
MERE EREE A Maskzon R _
7
8.
BTFHS EEeEs  SHRORE TR ATEE ?-0 AT
SR 18 BE HERRETE
fizt =72 R
R
BB TMASKROM B¢ % S e -
k. Then select the storage device as eMMC
3 BURITAETE v3.15 - 5
THiEE FHREN SHRUEE T#iBootH s
T #iBootBET
Boot: D:\CHA\Minil oaderall. bin e T#:
Bt B

#M8FlashID | i%ERFlashiE®  i#ERChipi§E  iRENCapability |

4. 501
i EEiedE # AMaskron AT g: S?iﬁiﬁn
£
WEFHS Rl SEROBE  RRAEEM ‘;: st
SRR =23, BhsEE
iz =T
FEH:
% I —AMASKROM ¥ %% 1-1 :MASKRON

l.  Then click switch storage
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« BORITATE v3.15

THiER FHREN SEMRE

Boot: DCN4\Miniloaderall. bin
Elft:
RELFlashID

MtiesE BRBE 3 A Maskron
BTENS i, SdenRE
SRR bzt 3 HWRFTE
bt
B

% B —MMASKROM% %

FERFlashiEE EERChinfEE iﬁmcmbmty"
|

e g USE
TERMSATEM (3. SaTa
10. PCIE

1-1 :MaSKROM

T&BootHiR
T #iBootFiTh

m. Then click Erase All to start erasing the eMMC.

 BORITATE v3.15

THiESE FEEF =B

Boot: D:\CH4\Miniloaderdll. bin T

Eltt: e

WARFlashID | | BEUFlachiEE. | EIChipiEE | BEiCapsbility pimei
i o

MRS EERE # Ataskron e > SIOL
i

BERIS el BhenPE ARSEh 5

SiEE izl 3z e

tamE

eV

KB — A-MASKROM ¥t %

1-1 :MASEROR

T #iBootH e
T#iBootfiT

n. The display log after erasing eMMC is as shown below

+ B ETE 315

THEER FEEF SRR

T#

Boot: D:\CH4\MiniLoaderdll. bin
Elff:
IPERFlashID  EB¥FlashiSS iEERChip(SS

WiteE | | EERE | #Alesk
BTEIS  wUmels,  StmnHs
St SREE | s |

T

A

KI—AMASKROM %t %

. 1. FlASH

"
ECapability | g
)

. 5D1
. SPINOR
. SPINAND

AT i

. USBE

EREAITFE SATA

0. PCIE

4,
A,
&,
T. RAN
g,
9.
1

1-1 :MASEROM
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2. 12. Boot the Orange Pi development board

1) First install the Orange Pi CM4 core board on the base board

st enEL

=2
"y

2) Then insert the TF card with the burned image into the TF card slot of the Orange Pi

development board.

3) The development board has a Micro HDMI interface, and the development board can
be connected to a TV or HDMI display through a Micro HDMI to HDMI cable. If you
have purchased an LCD screen, you can also use the LCD screen to display the system

interface of the development board
4) Connect a USB mouse and keyboard to control the Orange Pi development board

5) The development board has an Ethernet port, which can be plugged into a network

cable to access the Internet

6) Connect a high-quality power adapter with a 5V/3A USB Type-C interface.

Remember not to plug in a power adapter with a voltage output greater than 5V,
it will burn out the development board.

Many unstable phenomena during system power-on and startup are basically
caused by power supply problems, so a reliable power adapter is very important. If
you find that you are constantly restarting during the startup process, please replace
the power supply or Type-C data cable and try again.
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Type-C power interface does not support PD negotiation.

In addition, please do not connect to the USB interface of the computer to power
the development board.

7) Then turn on the switch of the power adapter. If everything is normal, you can see the
startup screen of the system on the HDMI monitor or LCD screen.

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

2. 13. How to use the debugging serial port

2.13.1. Connection instruction of debugging serial port
1) First, you need to prepare a 3.3VUSB to TTL module, and then insert the USB

interface end of the USB to TTL module into the USB interface of the computer.

For better compatibility, it is recommended to use CH340 USB to TTL module,
please do not use CP2102, PL2303 type USB to TTL module.

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

e e | The 5V of the USB te TTL module does not need to be connacted

The jumper cap of the USE to TTL module needs to be connecte

nnected to the RXD
elopment board

The TXD of the USB to TTL mod
of the debugging seria

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

to TTL module is connected to the TXD
erial port of the development baard

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

o HOMI- =500 TCAMT

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

123




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

a. Connect the GND of the USB to TTL module to the GND of the development

board

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

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

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

Orange Pi development board is as shown below

Use Dupont wire to connect

Orange Pi
Development Board

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

The TX and RX of the serial port need to be cross-connected. If you don’t want
to carefully distinguish the order of TX and RX, you can connect the TX and RX of
the serial port casually. If there is no output in the test, then exchange the order of
TX and RX, so that there is always a The order is correct

2.13.2. 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
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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

PuTTY Configuration - o @

Category: Basic options for your PUTTY session

m specify the destination you want to connect to

Logging Host Name (or IP address) Port
w Terminal 22
Keyboard Connection type:
Bell Raw Telnet Rlogin @ SsH Serial
Features
~ Window

Load, save or delete a stored session

Saved Sessions
Appearance

Behaviour

Translation Default Settings iioad
» Selection

Colours

Fonts Delete

Save

~ Connection
Data

Proxy = =
Telnet Close window on exit:

: O Always Never only on clean exit
Rlogin

b SSH

About Open Cancel

5) First select the serial port setting interface
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PuTTY Configuration >
Category: Options controlling local serial lines
Logging Select a serial line
w Terminal o —|
Keyboard Serial line to connect to | /dev/ttyusBO
Bell Configure the serial line
Features speed (baud) ( |
eed (bau
RHEG sp 1500000
Appearance Data bits : 8 |
Behaviour _—
Translation Stop bits [1 |
Selection :
-
Colours Parity Sione
Fonts Flow control None -
¥ Connection .
Data
Proxy
Telnet
Rlogin
» SSH
About Open Cancel

6) Then set the parameters of the serial port
a. Set the Serial line to connect to to /dev/ttyUSB0 (modify to the corresponding
node name, usually /dev/ttyUSBO0)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)

Set Flow control to None

PuTTY Configuration 3

Category: Options controlling local serial lines

‘Logging Select a serial line
* Terminal . f

Keyboard Serial line to conpect ko | fdev/ttyusBo

2. Enter the device node name of the serial port-medule

Bell Configure the serlal?me

Features )
v Window 3- Set spaReERBAvRYo1 500000——| 1500000

Appearance Data bits ‘g |

Behaviour —_——

Translation Stop bits |1 |

Selection .

Colours Barity Noneiv

Fonts Flow control
¥ Connection

Data 4. Set Flow control to None

Proxy

Telnet

Rlogin — 1. Select the setting interface of the serial port

» SSH ol B g

About Open Cancel
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7) After setting up the serial port setting interface, return to the Session interface.
a. First select the Connection type as Serial

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

PuTTY Configuration

1. Go back to Tge Ses.

terf

Category: ##~ asit op‘ctl@nﬂs%r yoﬁFEUTTY session
Specify the destination youwant to connect to
Logging Serial line Speed
¥ Terminal /dev/ttyUSBo _ 1500000
Keyboard = 2-Select Serial:
Connection type:
Bell Raw Telnet Rlogin S5H O Serial
_Features Load, save or delete a stored session
¥ Window Saved Sessions
Appearance
Behaviour
Translation Default Settings Load
Selection
Colours Save
Fonks Delete

¥ Connection

Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
hocou 3. Finally click the Open button
N
About Open Cancel

8) After starting the development board, you can see the Log information output by the

system from the open serial terminal.

Jdev/tEyUSBO - PUTTY

Die idth=1f

Die Bus-Width=1l
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2.13.3. How to use the debugging serial port on Windows platform

There are many serial port debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. The following demonstrates how to use
MobaXterm. This software has a free version and can be used without buying a

serial number.

1) Download MobaXterm

a. Download MobaXterm website as follows

https://mobaxterm.mobatek.net

b. After entering the MobaXterm download page, click GET XOBATERM NOW!
MobaXterm

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

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

1 User sessions

A

[l Factory servers
¥ Linux servers
. » 1on to
8 My dockers rowser
forwarding Y forwarded)

Sessions

[R8) my virtual Machines
[l Phone devices ]
T > 5 /root g
) Raspberry cluster & /roo
B8] RedHat custer
n | Tests servers

&% Windows servers

& ws

)
g
2
&
0
2
5
8
=
W
=
£
@

Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version

Home Edition

Free $69 / 49€ per user*

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

Remote desktop (RDP, VNC, Xdmcp)

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

& Download now
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d. Then select the Portable version. There is no need to install it after downloading.

You can open it directly and use it.
MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

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

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

By downloading MobaXterm software, you accept MobaXierm terms

]

You can download the third party plugins and components sources here

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

Please contact us for more information_

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

compressed package to get the MobaXterm executable software, and then double-click to
open it.

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

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

a. Open the session settings interface

b. Select the serial port type
Select the port number of the serial port (select the corresponding port number
according to the actual situation). If you cannot see the port number, please use
360 Driver Master to scan and install the driver for the USB to TTL serial port
chip.

d. Select the baud rate of the serial port to be 1500000
Finally click the "OK" button to complete the setup
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|:__'i:;|

Servers Tools Games  Sessions View Split

PO
]

1 settings interface

=

! ﬁﬁ

MultExec Tunneling Packages Settings

7]

Help

[ | session settings

«

- "

m B X ¥ @ @

§ SSH  Telnet Rsh  Xdmcp RDP VNC Fip SEIP
%

i »" Basic Senal settings

" Serial port * ~
E Choose at session stat ;
= M3 n Labs CP210x USB idge

%" Advanced Serial settin B8 Terminal settings
3. Select the port number of the serial port
Serial (COM) session
5. Finally click OK
& ox |

UNREGIS|

Ny &

Serial File

\\\_.

B @ X

Shell  Browser Mosh

2. Select the serial port

‘ Speed (bps) *

1500000 v|

Bookmark settings

4, Select the baud rate as 15

€ Cancel

Aws 53

WSL

4) After clicking the "OK" button, you will enter the following interface. At this time,
you can see the output information of the serial port

B COM3  (Siicon Labs CP210x USB to UART Bridge (COM3))

Terminal Sessions View Xserver Tools Games Settings Macros Help

Sesson  Severs  Tods  Games  Sessons

U T R

2 & & 0

MitExec Tumelng Packages Settngs  Help

A Macros & Toos

T3 User sessons HELLO! BOOTO is
. 0_commit
A¥ CoM3 (sicon Labs CP210x U8 pll start

A session record will be
can be opened by
clicking directly next time,
ard no is 0
o i
< > |88
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2.14. Instructions for using the S5v pin in the 40pin interface of the

development board to supply power

The power supply method we recommend for the development board is to use
the 5V/3A Type C interface power cord to plug into the Type-C power interface of
the development board. If you need to use the SV pin in the 40-pin interface to
power the development board, please ensure that the power cord and power adapter
used can meet the power supply requirements of the development board. If the use

is unstable, please switch to Type-C power supply.

1) First you need to prepare a power cord as shown in the picture below
USB A to DuPont 2.54

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

search for purchase by yourself,

2) Use the 5V pin in the 40pin interface to power the development board. The power
cord connection is as follows
a. The USB A port of the power cord shown in the picture above needs to be
plugged into the 5V/3A power adapter connector. ( Please do not plug it into the
USB port of your computer for power supply)
b. The red DuPont line needs to be plugged into the 5V pin of the development
board 40pin
c. The black DuPont wire needs to be plugged into the GND pin of the 40pin
interface

d. The position of the 40Pin interface 5V pin and GND pin in the development

board is shown in the figure below, Remember not to reverse
5V GND
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3. Ubuntu/Debian Server and Xfce desktop system

instructions

The content of this chapter is written based on the Linux server version image

and the xfce desktop version image.

3. 1. Supported Linux image types and kernel versions
Linux image type Kernel server version desktop
version version
Debian 11 - Bullseye Linux5.10 support support
Debian12 - 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 Debianl1 Debian12 Ubuntu20.04 Ubuntu22.04
USB2.0x3 OK OK OK OK
USB3.0x1 OK OK OK OK
M.2 NVMe SSD Boot OK, you need to attach SPI Flash to it for normal use.
WIFI OK OK OK OK
Bluetooth OK OK OK OK
GPIO (40pin) OK OK OK OK
UART (40pin) OK OK OK OK
SPI (40pin) OK OK OK OK
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12C (40pin) OK OK OK OK
PWM (40pin) OK OK OK OK
PWM fan interface OK OK OK OK
3pin debugging serial OK OK OK OK
port
EMMC OK OK OK OK
TF card startup OK OK OK OK
HDMI video OK OK OK OK
HDMI audio OK OK OK OK
OV5647 camera Kernel driver is OK, 3A is not adjusted
LCD OK OK OK OK
eDP display OK OK OK OK
Gigabit Ethernet port OK OK OK OK
Network port status light OK OK OK OK
Headphone playback OK OK OK OK
headphone recording OK OK OK OK
LED light OK OK OK OK
GPU OK OK OK OK
NPU OK OK OK OK
VPU OK OK OK OK
watchdog test OK OK OK OK
Chromium hard OK OK OK OK
decryption video

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 the content that needs

special attention, except for the commands in it
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2) Description of the prompt type in front of the command

a.

The prompt in front of the command refers to the content of the red part in the
box below. This part of the content is not part of the Linux command, so when
entering the command in the Linux system, please do not enter the content of the

red font part.

orangepi@orangepi:~$ sudo apt update
root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# Is

b.

root@orangepi:~$ 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.

root@orangepi:~# The prompt indicates that this command is entered in the
Linux system of the development board, and the # at the end of the prompt
indicates that the current user of the system is the root user, who can execute any
desired command

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 privileged commands, sudo needs to be added.
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?

a.

As shown below, the bold black part is the command that needs to be input.
The content below the command is the output content (some commands have
output, and 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
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console=serial

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

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

orangepi@orangepi:~$ echo \

"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \
https://download.docker.com/linux/debian \

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

3.4. Linux system login instructions

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

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

something wrong. Just press Enter after entering it.

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

but look for other reasons..

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.
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orangepicmd4 login: orangepi (automatic login)

System load: Up time: min
Memory usage ] Ip: a

CPU temp: .5 Usage of /: :)f.riL!G

available, 19 updates total: apt upgrade ]
9 09:19

* Introducing Expanded or Applications.
Receive updates to o = T kages with your
Ubuntu Pro subscription. Fr for personal use.

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. Instructions for automatic login of the Linux desktop version

system

1) The desktop version system will automatically log in to the desktop after startup

without entering a password.
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(5 Applications :

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

Or‘anqe Pi

2) Run the following command to 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.  The setting method of root user automatic login in Linux
desktop version 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, it will automatically use the root user to log in to the desktop

Thu 1 Dec, 12:15 [#] {Y root

Note that if you use the root user to log in to the desktop system, you cannot use
pulseaudio in the upper right corner to manage audio devices.

Also note that this is not a bug, since pulseaudio is not allowed to run as root.

3) Execute the following command to set up the desktop version of the system again to

use 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 in the command line, please remember to add

sudo permission

orangepi@orangepi:~$ sudo systemctl disable lightdm.service

2) Then restart the Linux system and you will find that the desktop will not be displayed.

orangepi@orangepi:~$ sudo reboot

3) The steps to reopen the desktop are as follows:
a. First enter the following command in the command line, please remember to

add sudo permission
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orangepi@orangepi:~$ sudo systemctl start lightdm.service

b. After the command is executed, the desktop will be displayed

3.5. Onboard LED light test instructions

1) There are three LED lights on the development board, one green light, one red light,

and one PCle light. The location is shown in the figure below:
= -

2) As long as the development board is powered on, the red LED light will always

be on, which is controlled by the hardware and cannot be turned off by the software

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

by software

4) The PCle indicator light will flash when there is data transmission on the PCle

interface.

5) 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 setting directory of the green light

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

b. The command to set the green light to stop flashing is as follows:

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

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

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

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

root(@orangepi:/sys/class/leds/status_led# echo heartbeat > trigger
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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., 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 eth(
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
link/ether 4a:fe:2b:3d:17:1c brd ff:ff:Af:{f:ff: ff
inet 192.168.1.150/24 brd 192.168.1.255 scope global dynamic noprefixroute eth0
valid_1ft 43150sec preferred 1ft 43150sec
inet6 fe80::9a04:3703:faed:23be/64 scope link noprefixroute

valid_Ift forever preferred lft forever

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

* Jusr/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
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There are three ways to check the IP address after the development board is
started.:

1. Connect the HDMI display, then log in to the system and use the ip addr show
eth0 command to view the IP address.

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

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

A) First, check whether the Linux system has started normally. If the green
light of the development board is flashing, it usually means that it has started
normally. If only the red light is on, it means that the system has not started
normally.;

B) Check whether the network cable is plugged in tightly, or try another
network cable;

C) Try another router (I have encountered many problems with routers, such
as the router being unable to assign an IP address normally, or the IP address being
assigned normally but not visible in the router);

D) If there is no router to replace, you can only connect an HDMI display or
use the debugging serial port to check the IP address.

In addition, it should be noted that the development board's DHCP automatic
allocation of IP addresses does not require any settings.

4) The command to test the network connectivity is as follows, the ping command can
be interrupted through the shortcut key of Ctrl+C

orangepi@orangepi:~$ ping www.baidu.com -I eth0

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttI=56 time=6.74 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttI=56 time=6.80 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms

~C
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--- www.a.shifen.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3002ms
rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms

3.6. 2. WIFI connection test

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

way.,

3.6.2. 1. The server image connects to WIFI through commands

When the development board is not connected to Ethernet, not connected to
HDMI display, but only connected to the serial port, it is recommended to use the
commands demonstrated in this section to connect to the WIFI network. Because
nmtui can only display characters in some serial port software (such as minicom)
and cannot display the graphical interface normally. Of course, if the development
board is connected to an Ethernet or HDMI display, you can also use the commands

demonstrated in this section to connect to the WIFI network.

1) First log in to the Linux system, there are three ways:
a. If the development board is connected with a network cable, you can remotely
log in to the Linux system through ssh
a. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system
b. If the development board is connected to the HDMI display, you can log in to the
Linux system through the terminal displayed on the HDMI

2) First use the nmeli dev wifi command to scan the surrounding WIFT hotspots

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

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

want to connect to

orangepi@orangepi:~$ nmcli dev wifi connect wifi name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) You can check the IP address of the wifi through theip 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

5) Use the ping command to test the connectivity of the wifi network, and the ping
command can be interrupted through the shortcut key Ctrl+C
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orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0
PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

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

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

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

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

3. 6. 2. 2. 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 with a network cable, you can remotely
log in to the Linux system through ssh

b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system (please use MobaXterm for
the serial port software, the graphical interface cannot be displayed using
minicom)

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

2) Then enter the nmtui command in the command line to open the wifi connection

interface

orangepi@orangepi:~$ nmtui

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

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots

Wired

* Wired connection 1

Wi-Fi

orangepi_5G ***
= 1 ok koK

orangepi A A K

<Deactivate>

Fkkk

LS

- e e 2
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6) Select the WIFT hotspot you want to connect to, then use the Tab key to position the

cursor on Activate and press Enter

fhe Tab key to move the cursor here and press Enter

Wired
* Wired connection 1

_orangepi_5G ***
D EE

an epl KKK
ﬁ.,’:b *kk

2 B
1. Choase thefp/MiFi you want to ¢
EAE
Bt

* %

£

* ok

* %

EECESEEEE - SR

- EEEEREEE

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 |————

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

[Password | |
<Cancel> <OK>

2. Press Enter

ETWIFI

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

connected WIFI name.
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Wired 1 <Deactivate>
* Wired connection 1 i

* will be displayed in flogit after the WIFI
. connection name

okok

koK

oKk K

koK

okok

koK

SAR okok

- S R

£
3 -

Er NP - AGEMTSGG
%
d e o kX%

K

X <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: {f: {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 ttI=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttI=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttI=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt1=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 tt]1=52 time=48.8 ms
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~C

--- WWWw.orangepi.org ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3. 6. 2.3. Test method of desktop image

1) Click the network configuration icon in the upper right corner of the desktop (please
do not connect the network cable when testing WIFI)

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

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

il
il
ll
il
l
ll
l
ull
ul
l
il
il
il
ull
ull
ul
ll
ull
ll
il
il
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3) Then enter the password of the WIFI hotspot, and then click Connect to start
connecting to WIFI

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “xunlong_orangepi®.

password [ 20000000t ccessessesses s ]

_ Show password

Cancel

4) After connecting to WIFI, you can open the browser to check whether you can access

the Internet. The entrance of the browser is shown in the figure below

& Run Program...
B terminal Emulater
B rile Manager
[ Mail Reader
@ web Browser
[ settings

2 Accessories
<% pDevelopment
& Graphics

<+ Help

™ Internet

v v v v

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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range Pl Hardware Software Customized services News Forums About us Service & Download Eos

Orange Pi
Compute Module 4

* Rockchip RK3566 quad-core 64-bit Cortex-A55 processor
+ 1GB/2GB/4GB/8GB (LPDDR4/4X)

* 4K HD display

* Wi-Fi5+BT 5.0, BLE support

3.6. 3. How to set a static IP address

Please do not set a static IP address by modifying the /etc/network/interfaces

configuration file

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

1) First run the nmtui command

orangepi@orangepi:~$ nmtui

2) Then select Edit a connection and press Enter
NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

3) Then select the network interface for which a static IP address needs to be set. For
example, to set the static IP address of the Ethernet interface, select Wired connection
1.
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Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi_5G

I

<Add>
<Edit...>

<Delete>

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

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi_5G

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

figure below to configure IPv4

Profile name [[kSa(={cMele]p]sl=leysRe]s i}

ETHERNET

IPv4 CONFIGURATION
IPv6 CONFIGURATION <Automatic>

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

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

Enter to confirm.
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<Delete>

<Show>
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| Edit Connection |

Profile name [[ifg=lsMele]a]sl=lcksRe]a i}
SVAR-MGE : 82:F0:D6:0F:66 (ethO)

= ETHERNET <Show=>
Disabled

= IPv4 CONFIGURATION| Automatic <Show>

= IPv6 CONFIGURATION| Link-Local <Show>

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

7) The display after selection is as shown below

| Edit Connection |

Profile name [[kNg=leMelo]alsl=lakme]s M
}VaNa-BOE:82:FO:D6:0F:66 (ethd)

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

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

<Cancel> <0K>

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

| Edit Connection |

Profile name [{g8g=leMEele]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
= TPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel> <0K>
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9) Then press Enter. After pressing Enter, the following setting interface will pop up.

| Edit Connection |

M) ai =M Eu=llWired connection 1
DEVAR-WOE : 82:FO:D6:0F:66 (ethO)

= 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
[ ] Ignore automatically obtained routes
[ ] Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= JPv6 CONFIGURATION <Automatic> <Show>

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

<Cancel> <0K>

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

below is just an example.

| Edit Connection |

Profile name [(i¥g=leMele]alpl=letsNelal}
ala-WethO (86:F2:85:2C:81:CE)

ETHERNET <Show>

IPv4 CONETGURATTON <Manual> <Hide>

Addresses jEPRGEINSVIIPL! <Remove>

<Add >

Gateway pRepasr: i
DNS servers LRERE:I: | <Remove>
- <Ad...>»

< T

Search domains <Add...>
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11) After setting, move the cursor to <OK> in the lower right corner, and then press
Enter to confirm.

= 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 <Add>

Wired connection 1
Wi-Fi
xunlong_orangepi

=EdiE, .2

<Delete>

i
i
2

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

Enter
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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 Wired connection 1,

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

\

—ired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

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

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

155



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

Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepl _mll
|

16) Then you can exit nmtui through the <Back>and Quit buttons

NetworkManager TUI

iied : <Activate> Please select an option
Wi-Fi Edit a connection

Activate a connection
Set system hostname

* xunlong_orangepi gl

« I e B
—

\ <0K>

17) Then through ip addr show eth0, you can see that the IP address of the network port

has changed to the static IP address set earlier

orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd {f:Af: T ff:ff: ff
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute eth0
valid_Ift forever preferred Ift forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e/64  scope global dynamic
noprefixroute
valid It 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute
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valid_Ift forever preferred Ift 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 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.
64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms
64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms
64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms
64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms
64 bytes from 192.168.1.47: icmp_seq=5 ttl=64 time=0.275 ms
~C

--- 192.168.1.47 ping statistics ---

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

3.6.3.2. Use the nmcli command to set a static IP address

1) If you want to set the static IP address of the network port, please insert the network
cable into the development board first. If you need to set the static IP address of WIFI,
please connect the WIFTI first, and then start to set the static [P address

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

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

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9ecSe2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

3) Then enter the following command,
a. "Wired connection 1" It means to set the static IP address of the Ethernet port.
If you need to set the static IP address of WIFI, please modify it to the
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corresponding name of the WIFI network interface (you can get it through the
nmcli con show)

b. ipv4.addresses Behind is the static IP address to be set, which can be modified
to the value you want to set.

c. ipv4.gateway Indicates the address of the gateway

orangepi@orangepi:~$ 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

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

the IP address has been set to the desired value

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

valid_lIft forever preferred 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
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can create a WIFI hotspot through the create_ap command. The basic command

format of create_ap is as follows:

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

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

* options: You can use this parameter to specify the encryption method, 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 connect to the
Internet, usually eth(

* access-point-name: Hotspot name

* passphrase: hotspot password

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 oerangepi in NAT mode

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi

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

created.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi
Config dir: /tmp/create_ap.wlan0.conf.Ji9Coeqo

PID: 5526

INetwork Manager found, set wlan0 as unmanaged device... DONE

Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.Ji9Coeqo/hostapd _ctrl

wlan0: interface state UNINITIALIZED->ENABLED

wlan0: AP-ENABLED

3) At this time, take out your mobile phone and find the WIFI hotspot named orangepi
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created by the development board in the searched WIFI list. Then you can click orangepi
to connect to the hotspot. The password is orangepi set above

&8 FTEBER R

T4 I O

v/ xunlong_orangepi_5G 8 =0

‘v 0

4) The display after successful connection is as shown below

{ &# T B igtR
RARER @
+/ 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 eth0

ethO: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

The DHCP service of the development board will assign the IP address of
192.168.12.0/24 to the device connected to the hotspot by default. 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
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{ #HE FTEBER BB

T B EM . @

+/ orangepi 8 = ()

1PV 4 Hit)

BC&E IP Bz

IP ik 192.168.12.249

FRER 255.255.255.0

EhaE 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.

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 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 T & BIER =t
T4 R C @
/ orangepi a = ()
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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 5 parameter. The specific command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 orangepi orangepi --freq-band 5

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

command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m nat wlan0 eth0 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.

MAMEER

HH Hith 4 A

EFR  orangepi

g
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3.6.4.2. create_ap method to create WIFI hotspot in bridge

mode

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

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan( eth0 orangepi orangepi

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

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth(Q orangepi orangepi
[sudo] password for orangepi:

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

PID: 8372

INetwork Manager found, set wlan0 as unmanaged device... DONE

Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p

tmp/create _ap.wlan0.conf.hXrfL.dof/hostapd_ctrl

wlan0: interface state UNINITIALIZED->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.

{ i&HE T&BEN ol
LR - @
v/ xunlong_orangepi_5G 8= ()
orangepi 8= ()
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4) The display after successful connection is as shown below

 8H Tk B =M Ri8
T4 B - @
v/ orangepi a=(0)

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 eth0

ethO: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)

RX packets 25370 bytes 2709590 (2.7 MB)

RX errors 0 dropped 50 overruns 0 frame 0

TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

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

 &# & /M TR4H
T4 B {I:;
v/ orangepi a = ()
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1Ov A Sk
P4 Li

BoE 1P

IPtthiit

MRS 255.255.255.0
gk 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 5 parameter. The specific command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth0 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

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap --no-virt -m bridge wlan0 eth0 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.

MARBES

BUH Hfth % A

HIR  orangepi

ﬁ g,ﬁ WPA
A

3. 7. SSH remote login development board

H Linux systems enable ssh remote login by default and allow root users to log in H
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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 development board under Ubuntu
1) Obtain the IP address of the development board

2) Then you can remotely log in to the Linux system through the ssh command
test@test:~$ ssh root@192.168.1.xxx (Need to be replaced with the IP address
of the development board)

root@192.168.1.xx's password: ( Enter the password here, the default password

is orangepi)

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after inputting.

If you are prompted to refuse the connection, as long as you are using the image
provided by Orange Pi, please do not suspect that the password orangepi is wrong,

but find other reasons

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

root@192.168.1.20's password:

U P |

Welcome to with
System load: 2% Up time: 5 min Local users:

Memory usage: IP: 1.20
CPU temp: 47°C Usage of /: 1 of 28C

[ : apt upgrade ]
Last check: 23

[ : orangepi-config ]

Last login: Mon Aug 28 11:27:09 2023 from 192.168.1.5

If ssh fails to log in to the Linux system normally, first check whether the IP
address of the development board can be pinged. If there is no problem with the
ping, you can log in to the Linux system through the serial port or HDMI display,

and then enter the following command on the development board and try again. Is it
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possible to connect:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, please try again by resetting the system.

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

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

a. Open Session

b. Then select SSH in Session Setting

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

d. Then enter the username root or orangepi of the Linux system in Specify

username
e. Finally click OK

N
%
o
[
it
@
°
[T
°
o
=
[}
%]
T
g 2L Y

i 1. Choose Session J

M B @ E X L} s @ s ¥ B @ = =
s SSH  [Teinet Rsh dmcp  RDP VNI ™ SFTIP  Senal File Shel Browser Mosh Aws 53 WS
]

[ omte vt 1s2 16855 | [ [ Somchy usarmame | <emi> g 7‘ Pot [2_ 2

3. Enter the IP address of the development board

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

5. Finally click OK

UBBEGISTERID VERSION - Fesse s.cov  Mobakierm by aubecrbrg o e professorel edion hee

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

something wrong. Just press Enter after entering it.

167




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

Session  Servers Tools Games  Sessions View Split MultExec Tunmeling Packages Settings Help

:' ICK connect... A .| 8 .31.11 (root) *
11's password: I

- )
4. User sessions

192, 168.31.11 {root)

4) After successfully logging into the system, the display is as shown below

B 192.162.1.7 (raot) [E=0E=E 5 ]

Terminal Sessions View Xserver Tools Games Settings Macros Help
: : Y & & @ X ©
E % % . & ® =B Y = =
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit

4% 1. Home 66.1.7 (root) + @

Quick connect

it @ (SSH client N ing tools)
~ Name
e

s1on to
. H compression
.cache ? H-browser
7 X11-forwarding (remote display is forwarded through SSH)
? DISPLAY : v (automatica set on remote s

Sessions

.config
.anupg
Jocal
.oh-my-zsh
Desktop
Documents

» For more info, ctri+click on help /151t our

m

Downloads
Music
Pictures
Public
Templates
Videos
.bash_history 5 Up time:

\bashre Memory usage: of 973M IP: 16
.desktop_autologin CPU temp: 58°C Usage of /: % of 2
ICEauthority

| e o i s E

4 [t 3

* Macros | &% Tools

ny with Lin

m

: apt upgrade ]

g Remote monitoring

root@orangepic

7] Follow terminal folder

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

3.8. Method of uploading files to the development board Linux

system

3.8.1.  How to upload files from Ubuntu PC to development board
Linux system

3.8.1.1. How to upload files using scp command

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

also be modified to other paths

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

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

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

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

manual

test@test:~$ man scp

3.8.1.2. 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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FilezZilla = B
X{F(F) REE) ZH(NV) FHM ESHRGS) BEB) FEBH)
# v EENEE O kO B & &
EAUH): AR FE(W): ®O(P): BREERQ |~
Fiis: |/ o |\l EEis
v -
b bin
> boot
cdrom
X ~ Xtk xfrEm i
lib32 ZE 202211506
lib64 EES 202252085 09~
libx32 HF 202211506
lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A
media ZE 2022812503
o B 2022 t0840 - REEFTARSSR
opt B 202211506
M proc EES 2022512503+
root HF 2022512503
run EES 2022512503
AT 26 AR, /B2 n T it
MRE 28/ i BE EEx K AR KE
FIARIXH | fRAE | RIhEIES
& pimles e

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

FileZilla = i 8
3.Password: orangepi

XHHF) BEE EERMV RN RSHG) BEE M
# v [52l0E Ok F Q &

£ | 1921681100 | ﬁ;ﬁ%tunlrnot |E‘?3£—“;(w): %D(P):lﬂ | thEEEQ | -

2 Usemame 4.Port number 22

5_Click Quick Connect

5) Then choose to save the password, and then click OK
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fEEN? 23
D481k Filezilla i (EEFFBIS7
IR St Filezilla BHEE, E1 FileZilla FEFMEELTHABAES,

FERFE®(0)
FEIEEEFHSEEV
& (M):

BRENEBR):
FTEE-ERAEEME! BEIZENER.

6) Then select Always trust this host and click OK

REXHRER x
ERS SN NEERRRY, TEOEERSSREET
RTRAH .
sean
4l
HERE®
B
B
[Blezeezzn. sermmmrzre

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://root@192.168.31.11 - FileZilla > & =
ISZ(LF(F) RIEE) TAEV) FEM RESE0G) PEE) FEEHH)
2 v EBEEE omo x> =asae
%}m(m: tp://192.168.31.11 | AFH(U): | root EERR(W):  eeeeeeer imO(P): BERERQ | ~
ék& Connected to 192.168.31.11
& RIRERVIE.
3}(5 Listing directory froot
R FlH/root BRI
| &L |/ ~ || ER 8IS | Jroot ~
> | ~ @/
> =R
SCfFRN SRR B
B 202211506
EE 2022508509
| 53 20225E115 06
|1 lost+found EE] 2022811505 XfFH A XA XEER  RiEER R FiEE/H
| = media B3 2022812503 B
[ mot B2 202250809 [ .cache BEF 20224128+ drwx—  root root
opt EES 2022811506 {7 .config BF 20224128+ drwxrxrx root root
% proc EE] 202241203 1 .oh-my-zsh BF 2022£E12H- drwxrxrx rootroot
| root BF 2022812503~ 0 .pip BER 2022612+ drwxrexrx  root root
|m run EE] 2022651203 .Xauthority 55B 3{f 20228128 Tw— root root
| (—— a= S PR .bash history 793B Wit 2022128 -Tw— root root
J’h?ﬂﬁﬂ?s’u\ﬁa +*/hEit226R sV AaNES. FhBit504MB
K RFER RS

| BE /At AR EEXH
|

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 click the upload option to start uploading the

file to the development board.

sftp://root@192.168.31.11 - FileZilla - 0o x
XTHF) REE) FHEV) EH(M MHSBHES) HE=B) EHH)
2 [BAFEE ono FTaos
FHUH): | tpy//192.168.31.11 | FHFA(U): root EEI(W):  sessenen WO(P): HEEEQ | v
WA Bl home t9ERAIY
R iEEXfhome/orangepi"fy HRFIE. .
R#&:  Listing directory /home/orangepi
K7 Filii*/home/orangepi”s] B RAILH
i | /home/test/Downloads/test/ ~ | RIS | /home/orangepi ~
m ) ) 2 boot
Music 2 dev
> Pictures ¥ etc
Public v home
Templates -
Videos ? .cache
> VirtualBox VMs 2 .cinnamon
bin CIR—-
XHE A SR SR BiiH XS A XA XHERE RiERR MR FaE/E
v _bashrc 3.6KB X 20225128 TW-~—-  Orangepi ...
B nomachine 8.2.3 3... VE12503 .profile 807B X 20224F12H~ TW--f~  Orangepi...
viminfo 3.5KB X 2022% 128 TW——  orangepi...
TN BIEAFI(A) .Xscreensaver 20B i 20228125 TW-TW-r-  Orangepi ...
XSession-errors 7.6KB X{f 2022125 TW—  orangepi...
17 (@) XSesSion-errors... 7.7KB old-¥ff 2022125~ Tw— orangepi ...
REE _zshrc 4.0KB Wi+ 20225128 TW-Tw-r-  orangepi ...
BEET 1AV h/hRioR SIBER0 1P VHFI6TASR. */hEi: 6268
EL S N C4eih KA
R385/t it i SREREEAY X Hxd K
BIF(E)
HHER(D)
EnER
FIBABIC# | fRHEM | PRIIBYIEH
2O prLs se

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

system of the development board to view the uploaded files

10) The method of uploading a folder is the same as the method of uploading a file, so |

won’t go into details here.
3.8.2. The method of uploading files to the Linux system of the
development board in Windows PC

3.8.2.1. 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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EFileZilla.......

Home
FileZilla

[FfiezilePo g =)
ono

Features
Screensnots
Downioad
Documentation
FleZila P o . .
wZla Fro Download FileZilla[Client for Windows (64bit x86)
FileZilla Server
e The latest stabie version of FlleZlla Clent Is 3.62.2
‘Community Please select the file appropriate for your platform below.
Forum £
wiki © Windaws (64bit x86) £
General [r—
rag Downloa: - ; _
Sport FilezZilla Client click here to down
License -
Privacy Policy This Instalier may Include bundled effers. Check below for mare options.
Trademark Policy
el The 64bit varsions of Windows 5.1, 10 and 11 are supported.
s o © More download options
Nightly bullds. e
Translations Other platforms: £330 O &
il ot what you are looking far?
Issue racker = Show additional download options
Other projects

Please select your edition of FileZilla Client
Filezilla  Fle2la - gilezilla pro  FlleZlla Pro
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 = = fies 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 jes
WebDAV - = Yes Yes
OpenStack Swift - - Yes Yes
Box - - Yes Yes
Site Manager synchronization - - Yes Yes
Command-line interface - - = Yes
Batch transfers - - - Yes
Download Select Select Select
L—J

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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Optional Offer
Please consider this optional offer. "-z

@ Download the Brave browser today

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

» Load pages 3x to 6x faster

» Use 33% less memory and save battery life

« Automatically block YouTube video ads

«» Earn rewards for viewing privacy-respecting ads l

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

affiliated with Brave.

Privacy Policy Terms of Use

O Accept | (® Dedine |

FE Install Sy lrmmrmrc——

< Back Next > Cancel

3) The interface after opening filezilla is as shown below. At this time, the remote site on
the right is empty.

=0ORO WL TAos
BrEuy | =Bmow: BWOP: b

TS | CAUsersitest

= N Am -
B
- W ks
S C
ZEE ZeA BERY B ETT REAS TSR RESK R L]

2022/12/3 20:06-..
2022/11/6 0:23:28
2022/11/19 1:30..
2022/12/3 2
2022/12/3 19:41:..
2022/12/3 20:05:...
2022/11/6 0:23:28
2022/11/6 0:23:28
202211213 20:06:...
2022/11/6 0:2;
2022/12/3 19:41-..
2019/12/7 1714
2022/11/6 0:25:57

EEEENCAREE

|

1 3244 0 27 MER. XhSit: 8,003,604 FT T,

ESE/ETE Al EEE *h ERR wE

MR | (el AR
O WS e

4) The method of connecting the development board is shown in the figure below:
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. FileZilla = i 8
@ 3.Password: orangepi 5 Click Quick Connect
X{F(F) RIB(E) EFE(V) fFRM MEHHRG) HE(EB) TEIH)
& o« RIS TEIE O i O = 4 ..

%D(P):lzz | BRREEQ | v

4.Port number 22

T AFEL) | o | BEEW): | eeneee

2.Usemame

1.IP address

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

EHEE FileZilla iB{EZEEE?
WNEIF FileZilla IDEERE, EE FileZila EEMSELERMEGNEHE.
O AERFES(0)
O FEIEEEnaEEV)
TEFE(M):
- EREEER:
FEE—BEFLERE! EE0ERS.

6) Then select Always trust this host and click OK

prmr e

0 BIRETE BRI
.
AR
= 192.168.31.11:22
LR ssh-ed25519 255
| SHA256:cHNILI yEfdRQc dyPsiLw3w

P 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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T SEE =BV |) @M
RO RO L [FAaS
) | shpy/19216831.] BAEU: | roct W) | moe: REERQ | -
#3: Connected to 1921683111 ~
$E: ERESENSE.
T Listing directory froot
[ Fld/root BRAT) ~
i [ o | =@ | root =
Alet/
a1 root
The directory structure of the Linux file system of the development board
ZHE b SrdsE REH &
2022/12/3 18:57:... R el SR WA L REAE
2022/12/3 18 3
2022/12/3 18 «cache xR 2022/12/3 16.. drwx——  root roat
e 2022111411 1:48:.. «config -2 2022/12/3 4. drwwrxrx  root roat
i 2022/12/3 18:55:.. sah-my-zsh s 2022/12/3 5. root roat
= 2022/12/3 0:17:04 pip Xtz 202271273 16. ceot roat
p-C3 202211713 051 | bash history 793 BASH HIS.. 2022/12/3 18. root roat
= 2022/12/3 19:57:.. 7] bashre 3523 BASHRC .. 2022/12/3 &.. root root
b4 2022/11/26 19:2.. 1 desktop sutologin 0 DESKTOP.. 2022/12/3 & rot roat
f e viminfo 1375 VIMINFO . 202212/3 17. root roat
s [l wget-hsts 169 WGET-HS.. 2022/12/316.. - rot roat
e | Xauthority 55 XAUTHOR.. 2022/12/3 18, root roat
=R ashrc 2979 ZSHRC R 2022/12/35.. -mwer-r-  rootrost
s v
3 AR 1 EB, S 1744838656 FF 7 Akt 14 VBB, Fheih 0894 FF
BRE/Em Am  EERE b R #s
ELLT S R s e
QB o= ee

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 on 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.

sftpi//root@192.168.31.11 - FileZilla - o x
MR REE BEV) ) BESEGC BEE) Z2EH)
#-EFTEORO %V Fae s

=AU [ sftps/192.168.31. | FBAE(U): | root | s

| moe [ | [ wemsma |-

[H%=  Connected to 192.168.31.11
. EREIRIE

4% Listing directory froot
R B froot'BIBRAEN .

L = v HE AN TR foaiin; 28 R MEEM
i
R St e . {1 cache Tz 2022/12/3 16.. root root
2022/11/11 1:48:.. config it 2022123 4 root root
r 2022/12/3 18:55: oh-my-zsh i 2022/12/3 5: root root
EABSN) = 2022/12/3 0:17:04 pip R 2022/12/3 16... root roat
= 2022/11/13 014 [ bash_history 793 BASH_HIS.. 2022/12/3 18.. root root
i1770) p s 2022/12/3 19:57... [ bashre 3523 BASHRC.. 2022/12/3 4 root root
REE) e 2022/11/26 19:2. [ desktop_autologin 0 DESKTOP.. 2022/12/3 4: root root
SERERC) = 2022/12/320:06: ] wiminfo 1,375 VIMINFO .. 202212/3 1... root roat
SEEERIHEAM = 2019/12/7 17:14:.. [} wget-hsts 169 WGET-HS.. 2022/12/3 16.. root root
RERE otz 2022/12/3 18:55:.. [] Xauthority 55 XAUTHOR.. 2022/12/3 18.. - - root root
i 2022/11/1010:3, [ zshrc 3,979 ZSHRCIZ# 202212/3 5. -rw-r--r--  root root
B2(0) = 2022/11/6 16:20: o
EaZR)
s 5 7 Aozl A1 4 AER. KNG 0804 F
e s ot mE IR Fh HER RS
| FURscl | s | AR |
A0 wa:z= oo
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9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded files

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. HDMI test

3.9.1.  HDMI display test
1) Use Micro HDMI to HDMI cable to connect the Orange Pi development board and
HDMI display

2) After starting the Linux system, if there is image output on the HDMI display, it

means that the Micro 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 Micro HDMI of the development board to the
HDMI port of the laptop, please make sure that your laptop supports the function
HDMI in

When HDMI does not display, please first check whether the Micro 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.
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3.9.2. HDMI resolution setting method
1) First open Display in Settings

]
& Run Program...

B Terminal Emulatar
B File Manager
£ Mail Reader
@ web Browser
£ Ssettings Manager

Accessories » Accessibility
<% Development b |4 Additional Drivers
2 Graphics » B advanced Network Configuration
© Help ke Appearance
& Internet » 0 Bluetooth Adapters
D Multimadia » 0 Blustooth Manager
¥ office » @ color Profiles
& system » [l pefault Applications.

© Log Out M Desktop

5 Canhguration
F File Manager Settings
== Input Method

-]
Wi Keyboard
* Mouse and Touchpad
B Notifications
@ OrangePi config

B panel
® Power Manager

[ print settings

W Removable Drives and Media
B screansaver

A session and Startup
“k+ Settings Editor

8 software & Updates
) window Manager

£ window Manager Tweaks
S Workspaces.
B xfce Terminal Settings

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

@ Display = ET

General Advanced

HDMI-1 -
1
Resolution:  1920x1080+ 169w |
Scale: | 1x -

| 60.0 Hz -

Refresh rate:

Rotation: | None -

Reflection:  None -
l "Apply.:

I‘ EHelp | | % Close ‘I

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

g Display - o x
General Advanced
HDMI-1 -
Resolution: 1280x1024 5:4w
Scale: 1x -
Refreshrate: = 60.0 Hz -
Rotation: None -
Reflection: None - I

v Apply

G Help X Close

5) After the new resolution is set, select Keep the configuration
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Ow.c-um <M Display

Would you like to keep this configuration?

3.10. How to use Bluetooth

3.10.1. Test method for desktop 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 2] Q'E.B_Jﬂl))omngepi

€ Turn Bluetooth Off

| ® Set Up New Device...
~ Send Files to Device...

%) Recent Connections...

B b

[ Local Services...
& Plugins

< Help

Exit

3) If prompted with the following interface, please select Yes.
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[ Shall bluetooth get enabled automatically? 1

4) Then set the Visibility Setting to Always visible in the Bluetooth adapter setting

interface, and then close it

. Bluetooth Adapters +

orangepis

Visibility Setting
) Hidden
I O Always visible
| Temporarily visible

Always
Friendly Name

orangepis

5) Then open the configuration interface of the Bluetooth device
Fri 2 Dec, 02:50 ] ﬁ’-a‘du))orangepi

& Turn Bluetooth Off
_¢ Set Up New Device...

~ send Files to Device...

) Recent Connections...

@ Adapters...
[#%) Local Services...

& 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. = Sand File

% 26.25 KB 0.00 B/s%i74.55 KB 0.00 6/s @ &

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

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

Bluetooth Devices

Adapter Device View Help

Q Search =3 n] =" Send File

E OPPO K9 5G

Smart phone
B0:46:92:C1:80:D08

Xiaomi 125 Pro
Smart t
ot B connec
Connect To:
s Info
& Send note

[ send a File...
/<7 5.68 KB 0.00 B/s & L)

Rename device...

@ Remove...

8) 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.

Fn 2 Dec, 02:53 E| ':;" . ﬂt}}amng&m

Bluetooth
Pairing request for:

Xiaomi 125 Pro (44:71:47:00:4F:64)
Confirm value for authentication: 953040

Confirm Deny
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9) After pairing with the mobile phone, you can select the paired Bluetooth device, then
right click and select Send a File to start sending a picture to the mobile phone

Adapter Device View Help

Q search 5 = SandFile
omi 125 Pro

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

< Trust
& Setup...
Rename device... LR 1]

@ Remove...

10) The interface for sending pictures is as follows

- = Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: jhomeforangepi/Pictures/l.png

45 802.04 KB 11253 KB/5% 25.36 ¥8_1.20 xivs @ @

3. 11. USB interface test

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

3.11.1. Connect USB mouse or keyboard to test
1) Insert the USB interface keyboard into the USB interface 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 normally, it means that the USB interface is
working normally (the mouse can only be used in the desktop version of the system)
3.11.2. Connect USB storage device to test

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

Pi development board

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

disk is recognized successfully

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

8 0 30044160 sda

8 1 30043119 sdal

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

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

orangepi@orangepi:~$ Is /mnt/
test.txt

4) After mounting, you can 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
3.11.3. USB wireless network card test

The usable USB wireless network cards that have been tested so far are as follows.

Please test other types of USB wireless network cards by yourself. If they 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

3.11.3.1. 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 lsmod command, you can see that the

following kernel modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0

rtk btusb 61440 0

3) Through the dmesg command, you can see the loading information of the
RTL8723BU module
orangepi@orangepi:~$ dmesg

[ 83.438901] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 83.588375] usb 2-1: New USB device found, idVendor=0bda, idProduct=b720,
bcdDevice= 2.00

[ 83.588403] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 83.588422] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.588443] usb 2-1: Manufacturer: Realtek

[ 83.588460] usb 2-1: SerialNumber: 00e04c000001

[ 83.601974] Bluetooth: hciO: RTL: examining hci_ver=06 hci_rev=000b Imp_ver=06
Imp subver=8723

[ 83.603894] Bluetooth: hci0: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_config.bin
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[ 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 (0x0bda: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):

— 1 — 1 —

[ 83.890412] usb 2-1: RTL8723BU rev E (SMIC) 1TIR, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 83.890417] usb 2-1: RTL8723BU MAC: 00:13:ef:f4:58:ae

[ 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 0x0e2f9173

[ 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 device node of RTL8723BU WIFI through the sudo ifconfig
command. For the connection and test method of WIFI, please refer to the section of

WIFI connection test, which will not be repeated here

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

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
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hci0:  Type: Primary Bus: USB

BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN

RX bytes:1252 acl:0 sco:0 events:125 errors:0

TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

6) You can also see the Bluetooth icon on the desktop. Bluetooth is not turned on at this

time, so a red x will be displayed

Fri 2 Dec, 02:35 [] fi £ }))orangepi

7) Click Turn Bluetooth On to turn on Bluetooth
Fri 2 Dec, 02:36 2] &i.mda))orangepi

2 Turn Bluetooth On
¢ Set Up New Device...
Send Files to Device...

*) Recent Connections...

£) Devices...

B Adapters...

(%] 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.

3.11.3. 2. RTLS8811 test

1) First insert the RTL8811 wireless network card module into the USB interface of the
development board

2) Then the Linux system will automatically load the kernel module related to RTL8811
WIFIL. Through the Ismod command, you can see that the following kernel module has
been automatically loaded.

orangepi@orangepi:~$ Ismod
Module Size Used by
8821cu 1839104 0

3) 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 the
WIFI connection and test method, please refer to the WIFI connection test section,

which will not be repeated here

orangepi@orangepi:~$ sudo ifconfig wix1cbfced9d260
wix1cbfced9d260: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 1c:bfice:d9:d2:60 txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0
3.11.4. 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

- e

T —

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

USB camera is /dev/video0

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

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

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

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

to what you actually see.
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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
&/ Intemet

£ Multimedia Audacity

W office 4 Cheese :

& System PulseAudio System Tray
® Log Out T PulseAudio Volume 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:

Onwllnnm = Take a Photo
et .

)mncie Pi

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
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a) -d option is used to specify the device node of the USB camera
b) --no-banner Used to remove watermarks from photos
c) -roption to specify the resolution of the photo
d) -S Option to set the number of previous frames to skip
e) ./image.jpg Used to set the name and path of the generated photo

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \
--no-banner -r 1280x720 -S S ./image.jpg

c. In the server version of the Linux system, you can use the scp command to

transfer the taken pictures to the Ubuntu PC for mirror viewing after taking

pictures

orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test ( Modify the IP
address and path according to the actual situation)

d. In the desktop version of the Linux system, you can directly view the captured
pictures through the HDMI display

3.12. Audio test

3.12. 1.

Testing audio methods on desktop systems

1) First open the file manager

(j Applications -

&) Run Program...

Terminal Emulator
B File Mmanager

i) 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)

191


mailto:test@192.168.1.55:/home/test

>

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

File Edit View Go Help
£ > A ﬁw 2. Then enter this folder &
Places
Fo [ J3 ] srddenadd
E- orangepi 3B e audiogfil
E Desktop audio.wav Front_Centerwav  Front_Left.wav
g mash
e | dd &3 o4
[ music Front_Right wav mute.wav Noise.wav '
[55] pictures
[] videos
B dd  dd  dd
Devices Rear_Centerwav  Rear_Left.wav Rear_Right.wa
L Fromﬁe you caﬁter the root diréctory
L 17 MB Volume
403 MB Volume
";m“k Side_Left.wav side_Right.wav
Browse Network | 11 files: 4.9 MiB (5,183,308 bytes). Free space: 24.3 Gig

File Edit View Go Help

< > A ﬁ [ jusrishare/sounds/alsaf o
Places
g Computer n n n
[ erangepi
audio. | wav

E,‘j Desktop

H Trash Open Wit
|| | Documents & Send To » :

(5 Music Front_migh ** wav
E‘m Pictures 15 Copy

Evideus *| Paste

m Downloads & 1 Move to Trash :
Devices Rear_Cent % Properties... ht.wav
] File System

__ 17 M8 Volume I I I I

403 MB Volume

side_Left.wav side_Right.wav
Network
Browse Network Use "WLC 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

5} Default server

B Default Sink

& Default Source

o Playback streams
® Recording Streams

4 Modules

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

Configure Local Sound Server.
More...
<+ About

Quit

b. When playing audio, the audio device options that 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
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Ved 20 Mar, 1352 & & & & B orangep

v
@ File System
@ 17m8

3.12.2. How to use commands to play audio
3.12.2.1.  Headphone interface audio playback 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, we can see that card 0 is the sound card
device of rk809, which is the sound card device of the headset.

orangepi@orangepi:~$ aplay -1
*##k List of PLAYBACK Hardware Devices ****
card 0: rockchiprk809 [rockchip-rk809], device 0: dailink-multicodecs rk817-hifi-0
[dailink-multicodecs rk817-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip,hdmi], device 0: fe400000.i12s-i2s-hifi 12s-hifi-0
[fe400000.12s-12s-hifi 12s-hifi-0]

Subdevices: 0/1
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Subdevice #0: subdevice #0
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 that the hardware can be used normally.

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

3.12.2.2. HDMI audio playback test

1) First use a Micro 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 serial number of the HDMI sound card. From the output below, you
can know that the HDMI sound card is card 1

orangepi@orangepi:~$ aplay -1
**x% List of PLAYBACK Hardware Devices ****
card 0: rockchiprk809 [rockchip-rk809], device 0: dailink-multicodecs rk817-hifi-0
[dailink-multicodecs rk817-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip,hdmi], device 0: fe400000.i2s-i2s-hifi i2s-hifi-0
[fe400000.i2s-i2s-hifi i2s-hifi-0]

Subdevices: 0/1

Subdevice #0: subdevice #0

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:1,0 /usr/share/sounds/alsa/audio.wav

3.12.3. How to test recording using commands
1) The Orange Pi CM4 development board does not have an onboard MIC, and audio
can only be recorded through headphones with a MIC function. After inserting the

headset with MIC function into the development board, run the following command to
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record an audio period through the headset.

orangepi@orangepi:~$ amixer -c 0 cset name='Capture MIC Path' 'Main Mic'

orangepi@orangepi:~$ arecord -D hw:0,0 -d 5 -f c¢d -t wav /tmp/test.wav

3. 13. Temperature sensor

1) The command to view the system temperature sensor is:

orangepi@orangepi:~$ sensors
soc_thermal-virtual-0

|Adapter: Virtual device

templ: +41.9°C  (crit=+115.0°C)

gpu_thermal-virtual-0
|Adapter: Virtual device
templ: +43.8°C

2) The command to view the current temperature of the nvme ssd solid state drive is:

orangepi@orangepi:~$ sudo smartctl -a /dev/nvme0 | grep ""Temperature:"

Temperature: 40 Celsius

3. 14. 40 Pin interface pin description

1) Please refer to the picture below for the order of the 40-pin interface pins of the

Orange P1 CM4 development board

2) The functions of the 40-pin interface pins of the Orange Pi CM4 development board
are as shown in the table below

a. The following is the complete pin diagram of 40pin
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£ AtsEE £ A& GPIO [cP10 S| SIHES | SIMFES [cPI0 3] GPIO £ A& B HYig
3.3V 1 2 5Y
12C2 SDA N1 CPI04 Bd 140 3 4 5Y
12C2 SCL W1 GPI04 B5 141 5 6 GHD
PWM15_IR_N1(fe700030) GPI04_C3 147 7 8 25 GPI00_D1 UART2_TX_JO
GHD 9 10 24 GPI00_DO UART2_RX_INO
GPI03 C6 118 i1 12 119 GPIO3 CT
GPI04 AO 128 13 14 GHD
UART?_TX_N2 GPIO4_A2 130 15 16 131 CPIO4_A3 UART7_RX_N2
3.3V 17 18 129 CPI04 Al
12C4 SDA MO SPI3 WOSI MO GPI04 B2 138 19 20 GHD
SPI3_WISO_NO GPI04_BO 136 21 22 132 GPI04_Ad UART9_TX_lN2
12C4_SCL_MO SPI3_CLEK_NO CPI04_B3 139 23 24 134 CPI04_A6 SPI3_CSO_NO
GHD 25 26 135 GPTO4 AT SPI3 CS1 WO
UART3 RX_NO 12C3 SDA MO GPIO1 A0 32 27 28 33 GPI01 Al 12C3 SCL_NO UART3 TX N0
UART9_RX_N2 CPIO4_A5 133 29 30 GHD
CPI03 D4 124 31 32 144 GPIO4 CO [ PWM11l IR W1(fe6£0030)
GPI03 DT 127 33 34 GHD
GPI03_DO 120 35 36 125 GPI03_D5
CPI03_D3 123 37 38 122 GPI03_D2
GHD 39 40 121 GPT03 D1

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

can see it clearly

E & ERAhaEe GPIO GPI0FE= | SIHES
3.3Y 1
12C2_SDA M1 GPIO4 B4 140 3
12C2_SCL_M1 GPIO4 BS 141 5
PY¥N15_IR_M1(fe700030) GPI04 _C3 147 7
GHD 9
GPID3_C6 118 11
GPIO4 A0 128 13
UARTT_TX_N2 GPID4 AZ 130 15
3.3Y 17
I12C4_SDA_MO SPI3_MOSI_MO GPIO4 B2 138 19
SPI3_MISO MO GPIO4 BO 136 21
I2C4 SCL_MO SPI3 CLK_ MO GPIO4 B3 139 23
GHD 25
UART3 RX MO 12C3 SDA MO CPIO1 A0 32 27
UART9 RY N2 CPIO4 A5 133 29
CPIO3 D4 124 31
GPIO3 D7 127 33
GFIO3_DO 120 35
GPIO3 D3 123 37
GHD 39

c. The table below is the picture of the right half of the complete table above, so
you can see it clearly
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SIWES |CPI0OFES GPIO B Hthie £ Hh e
2 5Y
4 5Y
6 GHD
8 25 GPIOO D1 UARTZ TX MO
10 24 GFI00 DO UARTZ_RX MO
12 119 GPI03_CT
14 GHD
16 131 GPIO4 A3 UARTY RX M2
18 129 GFIO4L Al
20 GHD
2z 132 GFIO4 Ad UARTS TX M2
24 134 GFIO4_AG SPI3_CS0_MNO
26 135 GPIO4 AT SPI3_CS1_MO
28 33 GFIO1 A1 12C3_SCL_MO UART3 TX_ MO
30 GHD
32 144 GPIO4_CO P¥N11_IR_ N1 {fe6f0030)
34 GHD
36 125 GFI03 D5
38 122 GFIO3 D2
40 121 GPI03 D1

3) There are a total of 28 GPIO ports in the 40pin interface, and the voltage of all GPIO
ports is 3.3v

3. 15. 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 it, just use it directly.

The storage path of the compiled wiringOP deb package in orangepi-build is:
orangepi-build/external/cache/debs/arm64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you can see
the following output, it means that wiringOP has been pre-installed and can be used

normally.
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root@orangepicm4:~# gpio readall
S
Physical | V
-ttt

PWM15
GND
GPIO3_C6
GPIO4_AO
TXD.7
3.3V

|
|
|
|
|
| GPIO3_C7
|
|
|

SPI3_TXD |
|
|
|
|
|
|
|
|
|
|

GND
RXD.7
GPIO4 Al
GND
TXD.9
SPI3_CS1
GPIO4 A7
SCL.3

SPI3_RXD
SPI3 CLK
GND
SDA.3
RXD.9
GPID3 D4
GPIO3 D7
GPIO3 DB
GPIO3 D3

28

32
34
36
38
40

+--- ++---

N
[
[
N
N
[
[
[
N
1
[
[
1
[
[l PWM11
[ GND

[ GPI03_D5
[ GPI03_D2
[ GPI03_D1

sical

|
|
|
|
|
|
|
|
|
|
|
|
|
30 | GND
|
|
|
|
|
-+
|
i

WiringOP currently mainly adapts to the functions of setting GPIO port input
and output, setting GPIO port output high and low levels, and setting pull-up and

pull-down resistors. Functions such as hardware PWM cannot be used.

1) Download the code of wiringOP

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y git

orangepi@orangepi:~$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

Note that Orange Pi CM4 needs to download the code of wiringOP next branch. Please

don’t miss the -b next parameter.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP source code that comes with the Linux image, and the storage location

is: /usr/src/wiringOP.

2) Compile and install wiringOP

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

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

root@orangepicm4:~# gpio readall
== PECCMA g e
V | Physical | V
St L

PWM15
GND
GPIO3_C6
GPIO4 A0
TXD.7
3.3V
SPI3_TXD
SPI3_RXD
SPI3_CLK

GPIO3_C7
GND
RXD.7
GPIO4 A1l
GND
TXD.9
SPI3_c51

SDA.3

RXD.9
GPIO3 D4
GPIO3_D7
GPIO3_ DB
GPIO3 D3

ScL.3
GND
PHM11
GND
GPIO3_DS
GPIO3 D2

0 \ GPIO3 D1

|
|
|
|
|
|
|
|
|
|
|
|
GND | GPI04 A7
| -
|
|
|
|
|
|
%
|

Physical v
PI CM4 +---

3. 16. 40pin interface GPIO, I12C, UART, SPI and PWM test

Note, if you need to set overlays to open multiple configurations at the same
time, please use spaces to separate them and write them on one line as follows.
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=spi3-m0-cs0-spidev i2¢2-m1 i2¢3-m0 uvart7-m2 uvart9-m2 pwmll-ml

3.16.1. 40pin GPIO port test

The Linux system released by Orange Pi has a pre-installed blink all gpio
program, which will set all 28 GPIO ports in the 40pin to switch between high and

low levels continuously.

After running the blink_all gpio program, when using a multimeter to measure
the level of the GPIO port, you will find that the GPIO pin will switch between 0
and 3.3v continuously. Using this program we can test whether the GP1O port is

working properly.
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The way to run the blink_all_gpio program is as follows:
orangepi@orangepicm4:~$ sudo blink_all_gpio = # Remember to add sudo permission

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

1) There are a total of 28 GPIO ports in the 40pins of the development board that can be
used. The following uses pin 7—the corresponding GPIO is GPIO4 C3——the
corresponding wPi serial number is 2—as an example to demonstrate how to set the high
and low levels of the GPIO port

root@orangepicm4:~# gpilo readall

| Physical

PWM15
GND

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

serial number of wPi corresponding to the pin

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

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

successfully.

root@orangepi:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value (V) of pin 7 has changed to 0

root@orangepicm4:~# gplo readall

| Physical

SCL.2 |
PWM15 |
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 that the high level is set

successfully

root@orangepi:~/wiringOP# gpio write 2 1
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Use gpio readall to see that the value (V) of pin 7 has changed to 1

root@orangepicmd:~# gpio

| wPi | GPIO

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

3.16.2. How to set the pull-up and pull-down resistance of 40pin
GPIO port

Note that the 4 GPIO pins below the Orange Pi CM4 have an external 3.3V
pull-up, so setting the pull-down is invalid, and the other pins can normally set the

pull-up and pull-down resistor function

readall
PI CM4 +---
Physical | V
ok e

GND
RXD.2
TXD.2
GPIO3_C7
GND
RXD.7
GPIO4_ A1l
GND
TXD.9
SPI3 C51
GPIO4 A7
SCL.3

N

1

N

PWM15 N
GND N
GPIO3 C6 N
GPID4_AO N
TXD.7 [
3.3V [
SPI3_TXD ; N
SPI3_RXD N | € N
SPI3_CLK N
GND Ll
SDA.3 [
RXD.9 I
GPIO3_D4 N
GPIO3_D7 [
GPIO3_DO N
GPIO3_D3 N
[

28

32
34
36
38
40
NI
Physical

PI CM4

PWM11
GND
0] \ GPIO3_D5
C] \ GPIO3_D2
c] \ GPIO3_D1

I
I
I
I
I
I
I
I
I
I
I
|
I
30 | GND
I
I
I
I
I
i
I
e

Vv

1) The following takes pin 1l—the corresponding GPIO is GPIO3_C6—the

corresponding wPi serial number is 5—as an example to demonstrate how to set the
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pull-up and pull-down resistance of the GPIO port

root@orangepicm4:~# gpio readall
s gou

Physical
S e S

"
| GPIO |
+
|
|
|
|
|
|
|
|

GPIO |
—————— +

|

I

| PWM15
| GND
| GPIO3 C6
| GPIO4_AB
| TXD.7

GPIO3 C7
GND
RXD.7

| |
+ +
| |
1| |
1| |
| |
| |
| |
| |
| |

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

to be the serial number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 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

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,

the pull-down mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
0
3.16. 3. 40pin SPI test

1) According to the schematic diagram of the 40pin interface, the spi available for
Orange Pi CM4 is spi3
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1 2 PINGA 1 ) +
GPIO4_B4 (12C2_SDA M1) <K >-Fas7 A .
A g};l] é B471 2 R0201 PoRsA e [T Temt 2R0201 s Gpi0g_D1 (UART2_TX_MO)
h ) s 9 10 ey ZR0201 22 GPI00 DO (UART2 RX M0)
1 GPIO3_C6 (1281_MCLK_M1 *:gi 47 Z zg_g LZEELT N 4 v R62 1 7R RO201 N GPIO3_C7 (1281_SCLK_M1
F
] Gg:gﬂ o oy RE0T ZR020 FIvas| | 13 14 [TPTeT] 1 Reas ORI wnma us ¢
17 18 = Res ] 2R0201 $SGPIO4 A1 1
R511 47R ._2 R0201 PINGd E
1 Br PI3_MOSI_M
1 [rios gggpl% MISO- Mg; Rs21 ﬁ 2 RO201 aro 2 2 Ros ] ZRO0201 “agpigs B1 1
1| GPI04_B3 (SPI3_CLK_MO) RS31 4/R ~ 2 R0201 : 23 24 22‘731 ngggj GPIO4_AS (SP13_CS0_MQ)
25 26 —CST.
1,2 GPIO1_AD (12C3_SDA_MO) ggg} ggggg} 27 28 R68 1 2R0201 << cpi04 A1 (12C3 SCL_MO)
1 GPIO4_A5 29 30 M5
R56 1 2 R0201 G BINIT| | R69 1 2 RO201
gp;zgaz [[)ﬁr R o0 Finse g; 33 A~ZRBA NSGPIO4_COPWM11_IR_M1)
R58 1 2 R0201 PINZE PINZ9| | R701 2 R0201
L PiNzs] | R721 2 R0201 <SGpi03 D1 (1251 SDO_M1)
K i 39 40 [gFT5e7 | _SDO_|

2) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be

opened manually to use it. The detailed steps are as follows:

a.

First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Support:

orangepi-config

Configure Ubuntu jammy based OrangePi for the OPT 3B

SoC runs between 408 and 1296 MHz using ondemand governor.

http://www.orangepi.org

Pcssonml
Software
Help

Timezone, language, hostname

<K

iccess point

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

| B

C.

Then select Hardware

System settings

Edit boot environment
Set CPU speed and governor

a_maduims el

Bootenv
CPU

Hardware|

Tn--le hardware configuration:

UART, I2C,

etc.

2oH ReconTligure 55H daemon

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

S E

< Back =

type

d. Then use the arrow keys on the keyboard to navigate to the position shown in the

figure below, and then use the space to select the SPI configuration you want to

open
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I_ J :'.;}'wrlh."r
[ 1 raspi-7inch-touchscreen-dsif

< Save > < Back >

e. Then select <Save>Save

[ ] uart7-m2
[ 1 uart9-m2

f.  Then select<Back>

[ 1 uart7-m2
[ ] uart9-m2

< Save = B

g. Then select<Reboot> Restart the system for the configuration to take effect

Eeboot to enable new features?

<Cancel>
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3) After restarting, enter the system to check whether there is a spidev3.0 device node in

the Linux system. If it exists, it means that SPI3 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev3.0
dev/spidev3.0

4) Do not short-circuit the mosi and miso pins of SPI3 first, and 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/spidev3.0

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 | .o,

5) Then short-circuit the two pins of mosi (pin 19 in the 40pin interface) and miso (pin
21 in the 40pin interface) of SPI3 and run the output of spidev_test as follows, you can

see the sending and receiving same data

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev3.0
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

3.16.4. 40pin 12C test
1) As can be seen from the table below, the available i2¢ for Orange Pi CM4 is i2¢2, 12¢3

and 12c4, a total of three sets of i2¢ buses
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ERAYEE EREe GPIO CPIOF S| SIMES | SIMES CPIOFS GPIO =1L BRI
3. 37 1 2 5%
| 12c2_spa m1 | CPIO4 _E4 140 3 4 57
| 12c2 scL m | GPI04 BS 141 5 6 CHD
P¥N15 IR W1 (fe700030) GPI04 C3 147 7 8 25 GPI00 D1 UARTZ_TX MO
GHD 9 10 24 GPI00_DO UARTZ RX_NO
GPIO3 C6 118 11 12 119 GPI03 CY
GPI04_AQ 128 15 14 CHD
UARTY TX N2 CPI04 A2 130 15 16 131 GPIO4 A3 UART? RX N2
3. 37 17 18 129 GPIO4 Al
12C4_SDA_HO SPI3_WOSI_NO GPIO4 B2 138 19 20 GHD
SPI3 WISO MO GPI04 _BO 136 z1 22 132 GPI04 Ad UARTY TX N2
12C4 SCL WO SPI3 CLK WO GPI04 B3 139 23 24 134 GPI04 A6 SPI3 CS0 MO
GHD 25 26 135 GPIO4 AT SPI3 CS1 MO
UART3_RX_HO | 12c3_spa_mo | GPIOL A0 32 27 28 33 GPIOL Al [ 12c3_scL_mo | UART3_TX_HO
_UARTY R WZ GPI04 _AS 133 29 30 CHD —
GPI03 D4 124 31 32 144 GPIO4 CO | PWN11 IR W1{fe6f0030)
GP103 DT 127 33 34 GHD
GPI03 DO 120 35 36 125 GPI03 D
GPI03 D3 123 37 38 122 GPI03 D2
GHD 30 40 121 GPI03 D1

As can be seen from the above table, i2c4_m0 and spi3_m0 are multiplexed pins,

and both cannot be opened at the same time. i2¢3_m( and uart3_mo0 are also

multiplexed pins, and both cannot be opened at the same time

2) In the linux system, the 12C bus in the 40 pin is closed by default, and it needs to be

opened manually to use it. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Configure Ubuntu jammy based Orar

SoC runs between 403 and 1296 MHz using ondema

Support: http://ww

W.orangeplr.org

System and security settings

Timezone, language, hostname

<K

< Exaik =

1 governor.

iccess point

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

c. Then select Hardware

settinas

System

Edit boot environment
Set CPU speed and governor

+ im dha +: ple

Annaiines e

oggle hardware configuration: UART, I2C, etc.

econtigure SSH daemon
Run apt update & apt upgrade

o

< Back =

Install ZSH with plugins and tmux
Disable desktop or change login type
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d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the I12C configuration you want to

open

e. Then select <Save> Save

f.  Then select <Back>

< Save > < [Hack =

g.  Then select<Reboot> Restart the system for the configuration to take effect

Reboot to enable new features?

<Cancel>

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

orangepi@orangepi:~# Is /dev/i2c-*

dev/i2c-0 /dev/i2c-2 /dev/i2c-3 /dev/i2e-4 /dev/i2c-6

4) Then connect an i2c¢ device to the i2¢ pin of the 40pin connector
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12¢2-ml 12¢3-m0 12¢4-m0
Sda Pin | Corresponding | Corresponding | Corresponding
to No. 3 pin to No. 27 pin to No. 19 pin
Sck Pin | Corresponding | Corresponding | Corresponding
to No. 5 pin to No. 28 pin to No. 23 pin
Vce Pin | Corresponding | Corresponding | Corresponding
to No. 1 pin to No. 1 pin to No. 1 pin
Gnd Pin | Corresponding | Corresponding | Corresponding
to No. 6 pin to No. 6 pin to No. 6 pin

5) Then use the i2cdetect -y command, if the address of the connected i2c device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 2 #12¢2 command

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

orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command

root@orangepicmd:~# i2cdetect -y 4
0 1 2

4 5 6 7 8

3.16.5. 40pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi CM4 are uart2,
uart3, uart7 and uart9, a total of four groups of uart buses, of which uart2 is the system” s

debugging serial port by default.

H AYEE B e GPIO GPIOJ S| SI#ES | SI#FS [GPI0KS GPIO H g H FhaE
3.3V 1 2 5%
T2C2_SDA W1 GPI04 B4 140 3 4 &Y
12C2_SCL_N1 GP104_B5 141 5 6 GHD
F¥N15_IR_H1(fe700030) GPI04 C3 147 7 8 25 GPI00_D1 | vaRTZ_TX_MO|
GHD 9 10 24 GPI00_DO | uaRTZ EX_Mo|
GPI03 C6 118 11 12 119 GPI03 C7 -
GPI04 AQ 128 13 14 GHD
[ vart7_1x_nz | GPIO4_AZ 130 15 16 131 GPIO4 A3 | uaRT?_RX M2 |
5.oo¥ 17 18 129 GPI04 Al ——
12C4 SDA WO SPI3 WOSI MO GPI04 B2 138 19 20 GHD
SPI3_WISO_NO GPI04 BO 136 21 22 132 GPIO4 A4 [uaRTS TX M2]
12C4_SCL_HO SPLZ_CLK_NO GPIO4 B3 139 23 24 134 GPIO4 A6 SPI3_C50_MO
CHD 25 26 135 GPI04 AT EPIZ_CS1_MO
[UART3 RX WO | 12C3_SDA_NO GPIO1_AO 32 27 28 33 GPIO1 Al 1203 SCL_MO | uarT3 TX MOI
UARTY RE N2 GPI04 A5 133 20 30 GHD
E— GPI03_Dé 124 31 32 144 GPIO4 CO__ | PWN11_IR_I1 (fe610030)
GPI03 DY 127 33 34 CHD
GPI03 DO 120 35 36 125 GPI03 D5
GP103 D3 123 37 38 122 GPI03 D2
GHD 39 40 121 GPI03_D1
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As can be seen from the above table, i2¢3_m0 and uart3_m0 are pin-multiplexed,
and both cannot be turned on at the same time.

Please note that uart2_m0 is used as the debugging serial port of the system by
default. If the configuration of uart2 is turned on, the debugging serial port function
will not be available.

2) In the linux system, the UART in the 40 pins is closed by default, and it needs to be
opened manually to use. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Configure Ubuntu jemmy based OrangePi for the OPI 3B
SoC runs between 403 and 1296 MHz using ondemand governor.
Support: http://ww.orangepl.org

settings
iccess point

System and securit

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

N < Exit >

c. Then select Hardware

System settings B

Bootenv Edit boot environment
CPU Set CPU speed and governor

Avahi Announce—_system—in the network

|Hardwar- oggle 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

S E < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the

figure below, and then use the space to select the UART configuration you want

to open
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e. Then select <Save> Save
i*i uérti-mﬁ
[*] uart?-m2
[*] uart9-m2

< Save >

< Back >

f.  Then select <Back>
[*] uart3-mo
[*] uart?-m2
[*] uartg9-m2

< Save >

g. Then select <Reboot> Restart the system for the configuration to take effect

Applying

Reboot to enable new features?

|<'eboot>| <Cancel>

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/ttyS1 /dev/ttyS3 /dev/ttyS7 /dev/ttyS9

4) Then start to test the uvart interface, first use the DuPont line to short the rx and tx of

the uart interface to be tested

pin 27

pin 15

uart3 uart7 uart9

tx pin Corresponding to | Corresponding to | Corresponding to
pin 28 pin 16 pin 29

X pin Corresponding to | Corresponding to | Corresponding to

pin 22
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uart/ uart3

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

a. Test UART3
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS3

[sudo] password for orangepi: # enter password here

Out: 0: > 0
Out: 1. > 1
Out: 2: > 2
Out: 3: > 3
Out: 4. > 4
Out: 5: > 5°C

b. Test UART7
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS7

[sudo] password for orangepi: #enter password here

Out: 0: > 0
Out: 1. > 1
Out: 2: > 2
Out: 3: > 3
Out: 4. > 4
Out: 5: > 5°C

c. Test UART9
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS9

[sudo] password for orangepi: # enter password here

Out: 0 > 0
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Out: 1. > 1
Out: 2: > 2
Out: 3: > 3
Out: 4. > 4

Out: 5: > 5°C

3.16.6. PWM test method

1) As can be seen from the table below, Orange Pi CM4 has two channels of pwm

available pwm11 and pwm15

ERY&EE EHM&EE GPIO [cPIo S| SIS [SIHES [CPI0FS GPIO EAmEE EANEE
3.3% 1 2 5%
12C2_SDA M1 GPI04 B4 140 3 4 5Y
I12C2 SCL M1 GPIO4_EB5H 141 ] ] GHD
IPW][IS IR_M1({fe700030}| GPI04 _C3 147 7 8 25 GPIOO_D1 UART2_TX_HNO
GND 9 10 24 GPIOO_DO UARTZ2 _RX HO
GPI03 Cb 118 11 12 119 GPIO3 CT
GPIO4_AO 128 13 14 GHD
UART7_TX_m2 GPIO4_A2 130 15 16 131 GPIO4_A3 UART7_RX N2
3.3V 17 18 129 GPIO4 Al
12C4 _SDA MO SPI3 MOSI MO GPI0O4 B2 138 19 20 GHD
SPI3_MISO_MO GPI04_RO 136 21 22 132 GPIO4_Ad UART9_TX M2
I12C4_SCL_MNO SPI3_CLE_HNO GPIO4_B3 139 23 24 134 GPIO4_A6 SPI3_CS0_HNQ
GND 25 26 135 GPIO4 AT SPI3 CS1_NQ
UART3 RX MO I12C3 SDA MO GPIO1_AO 32 27 28 33 GPIO1 Al 12C3 SCL MO UART3 TX MO
UARTS _RX M2 GPIO4 A5 133 29 30 GHD
GPIO3_D4 124 31 32 144 GPIO4_CO PWN1l_IE_M1(fe6£0030)|
GPI03 DT 127 33 34 GHD ——
GPI0O3 DO 120 35 36 125 GPIO3 D5
GPI03 D3 123 37 38 122 GPIO3 D2
GND 39 40 121 GPIO3_D1

2) In the linux system, the PWM in the 40 pin is turned off by default, and it needs to be
turned on manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then selectSystem

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

= . B otiT, access point
Timezone, language, hostname

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

System and security settings]
I R WiTed, WireLle BLUETO

B EE < Exit >

c. Then select Hardware
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System settings

Bootenv
CPU

sl i

ZSH
Desktop

Edit boot environment
Set CPU speed and governor

a_natunrle

Toggle hardware configuration: UART, I2C, etc.
SSH Recontigure SS5H daemon

Firmware Run apt update & apt upgrade

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

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

O

< Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the PWM configuration you want

to open

Then select <Save> Save

Pwin 11-ml

pwml5-ml

[ ]
[ ]

e.
i ] uart7-m2
[ 1 uart9-m2
BITE < fack >
f.  Then select <Back>
[ 1 uart7-m2
[ 1 uart9-m2
< Save > < lack =

g. Then select <Reboot> Restart the system for the configuration to take effect

Applying c

Reboot to enable new features?

|<'eboot>| <Cancel>
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3) After opening a pwm, there will be an extra pwmchipX in /sys/class/pwm/ (X is a
specific number), for example, after opening pwmll, check the pwmchipX under

/sys/class/pwm/ one becomes two

orangepi@orangepi:~$ Is /sys/class/pwm/
pwmchip0 pwmchipl

4) Which of the above pwmchips corresponds to pwm11? Let’s first check the output of

the Is /sys/class/pwm/ -1 command, as shown below:

orangepi@orangepicmd:~$ 1ls /sys/class/pwm/ -1
total 0

lTrwxrwxrwx 1 root root © Jan 1 1970 pwmchip@ -
Trwxrwxrwx 1 root root © Jan 1 1970 pwmchipl -

5) Then it can be known from the table below that the base address of the pwmll
register is fe6f0030, and then look at the output of the Is /sys/class/pwm/ -1 command,
you can see that pwmchipl is linked to fe6f0030.pwm, so pwmll corresponds to

pwmchip as pwmchipl

SIMES GPI0OES GPIO B HIhEe £ HTthEe
2 5%
! 5¢
6 GND
8 25 GPI100_D1 UART2_TX_ MO
10 24 GPI00_DO UART2_RX MO
12 119 GPI03_CT
14 GND
16 131 GPI04_A3 UARTT_RX M2
18 129 GPI04_Al
20 GHD
22 132 GPI04 Ad UARTO_TX M2
24 134 GPI04_AG SPI3_CS0_NO
26 135 GPIO4_AT SPI3_CS51_MO
28 33 GPIO1_Al 12¢3_SCL_NO UART3_TX_ MO
30 GND
32 144 GPI04_CO PWH11 IR M1{fe6f0030)]
34 GHD
36 125 GPI103_D5
38 122 GPI03_D2
40 121 GPI03 D1

6) Then use the following command to make pwml1 output a 50Hz square wave (please

switch to the root user first, and then execute the following command)

root@orangepi:~# echo 0 > /sys/class/pwm/pwmchip1/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip1/pwm0/period

root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchipl/pwm0/duty_cycle
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root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip1/pwm0/enable

1.000ms

19(!1118
SOM'I?. 20.00ms

C _m_
e S TSI,

7) The test method of pwm11 demonstrated above is similar to other pwm test methods.

3. 17. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to
operate the hardware resources of the development board, such as GP10, 12C, SPI
and UART, in the Python program.

In addition, please note that all the following commands are operated under the

root user.

3.17.1. 3.17.1. How to install wiringOP-Python
1) First install the dependent packages

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
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wiringOP. Please make sure that the download process does not report errors due to

network problems.

If you have problems downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image, and the storage

location is: /usr/src/wiringOP-Python.

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next

root@orangepi:~# cd 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:

INAME

wiringpi

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

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

a. First use the python3 command to enter the command line mode of python3
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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, press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

NAME

wiringpi

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

CLASSES
builtins.object
GPIO
12C
Serial

nes

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

>>>

3.17.2. 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 check the board wPi number

and physical Correspondence between pins.
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root@orangepicm4:~# gpio readall

S
Physical |
-ttt

PWM15
GND
GPIO3 C6
GPIO4 AB
TXD.7
3.3V
SPI3 TXD

|
|
|
|
|
| GPIO3_C7
|
|
|
|

SPI3_RXD |
|
|
|
|
|
|
|
|
|

GND
RXD.7
GPIO4 Al
GND
TXD.9
SPI3_CS1
GPIO4 A7

28 SCL.3

|

|

|

|

|

|

|

|

|

|

SPI3 CLK |
|

|

30 | GND

|

|

|

|

|
-+
|
i

GND
SDA.3
RXD.9

GPID3 D4

GPIO3 D7

GPIO3 DB

GPIO3 D3

N
[
[
N
N
[
[
[
N
1
[
[
1
[
|l 32 PWM11
|l 34 GND

|l 36 GPI03_D5
|l 38 GPI03_D2
|l 48 GPI03_D1

+--- ++---

Physical

- -+

1) The following takes pin No. 7—the corresponding GPIO is GPIO4_ C3—the
corresponding wPi number is 2—as an example to demonstrate how to set the high and
low levels of the GPIO port

root@orangepicm4:~# gpio readall
-+ PI CM4 +---
| V | Physical | V | Mode
SRt 2 EEEEE EEE

I

I

PWM15 : 8 |
o |

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

the second parameter is the GPIO mode

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

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

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

low level is set successfully.
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root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GPI1O; 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 python3 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

>>> from wiringpi import GPIO

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

the second parameter is the GPIO mode

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

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

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

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP1IO.HIGH)

4) The method of setting GPIO high and low levels in the python code by
wiringOP-Python can refer to the blink.py test program in the examples below. The
blink.py test program will set the voltage of all GPIO ports in the 40 pins of the

development board to change continuously.
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blink.py

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py

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

3.17.3. 40pin SPI test

1) According to the schematic diagram of the

Orange Pi1 CM4 is spi3

40pin interface, the spi available for

1 2 PINGA 1 ) +
GPIO4_B4 (12C2_SDA M1) <K >-Fas7 % A .
GPIO4_B5 (12C2_SCL_M1) 5 6 o
T GPIOs A4 é R47 1 2R0201 EINSAL 17 g Heesl [RE01 2R0201 w, piog_D1 (UART2_TX_MO)
h ) s 9 10 ey ZR0201 22 GPIO0 DO (UART2 RX M0)
1 GPIO3_C6 (1281_MCLK_M1 §231 47 2 §g§g 210 e A Nio| TR621 IR RO201 N GPIO3_C7 (1281_SCLK_M1
17 GPIO4_AD e 13 14 Hom
1 GPIO4 A2 00 RB01 2 R020 PIRae[ | 13 14 [TeTwav) 1 Re3 2R0201 \vpiog A3 1
ZULEI TR 2R0201 $SGPIO4 A1 1
1 [GPIO_B2 (5PI_MOSI_ Moy | <(-B511 ARA 2 R0201 FIvaa] | 17 19 =
R521 2 R0201 pnao| | 19 20 [TFiwai| [ Resd 2 R0201
1 [GPIO4_BO (SPI3_MISO_MD) L W 5 Frnget 21 22 Herwas i z GPIO4 BY 1
1| GPIO4_B3 (SPI3_CLK_M0) R531 JIR . 2 R0201 i 23 24 M55 22‘731 ngggj GPIO4_AB (SPI3_CS0_M0)
——=——{ 25 26 Hp
1,2 GPIO1_AD (12C3_SDA_MO) Eg;} ggggg: iif\:i e == R68 1 ZR0201 < GRIO1 A1 (1263 SCL MO)
1 GPIO4_AS5 e 29 30
GPIO3 D4 gg’;: ggggg: e 31 32 H— 1 TRE91 2008~ 2R0201 \sGpios coPwMi1_IR_M1)
GPI03 D7 T 33 34 —
1 GPIO3 DO(IZS? LRCK_M1) 581 2 R0201 PINZE | 136 ‘3 Honed! TR0 2R0201 \opin3 5 1
GPIO3 D3 R591 2 R0201 PINZ4 PINZ R711 2 RO201
37 38 H—res PI03 D2 (1251_SDI_M1)
TOOBT N ag hiee=ol L R724 2 R0201 <SGpi03 D1 (1251 SDO_M1)
BFTo0PI - PP

2) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be

opened manually to use it. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Support:

PLsﬁonml
Software
Help

orangepi-config

http://www.orangepi.org

<K

Configure Ubuntu jammy based OrangePi for the OPT 3B

SoC runs between 408 and 1296 MHz using ondemand governor.

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

| B

iccess point

c. Then select Hardware
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System settings 1

Bootenv Edit boot environment
CPU Set CPU speed and governor

Ak Anpmarines inm tha matuisele

| 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

S E < Back >

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the SPI configuration you want to
open

I_ J ='.;}'|r'."'|'||."r
[ 1 raspi-7inch-touch:
raspi-/inch-touch

creen

o

uart/7-m2?

uart9-m2

< Save > < Back >

e. Then select <Save>Save

—_—
]
[
f

f.  Then select <Back>
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< Save > < lHack >

pLYy1ng chnanges

Eeboot to enable new features?

3) First check whether there is a spidev3.0 device node in the Linux system. If it exists,

it means that SPI3 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev3.0
dev/spidev3.0

4) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. -- channel: Specify the channel number of SPI

b. -- port: Specify the port number of SPI

5) Do not short-circuit the mosi and miso pins of SPI3, the output of running

spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 3 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev3.0

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
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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 FFFF  |oovvvoo..... |

6) Then use the Dupont wire to short-circuit the two pins of txd (pin 19 in the 40pin
interface) and rxd (pin 21 in the 40pin interface) of SPI3 and then run the output of
spidev_test.py as follows, you can see The data sent and received are the same, indicating
that the SPI3 loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 3 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev3.0

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 FF FFFO OD  |......@.......... |
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FFFO OD  |......@.......... |

3.17.4. 40pin I2C test
1) As can be seen from the table below, the available i2¢ for Orange Pi CM4 is i2¢2, i2¢3

and 12c4, a total of three sets of i2¢ buses

FHEE £ HhiiE GPIO GPIOFS|SIMES |SINES [cPI0FS GPIO £ mthiE £ ik
3.3V 1 2 5Y
| 12c2 _spa m1 | CPI04 B4 140 3 4 57
| 12c2 scL m | GPI04 E5 141 5 6 GHD
P¥N15_IR_N1(£e700030) CPIO4 C3 147 7 8 25 GPI00_D1 UARTZ_TX_NO
CHD 9 10 24 GPI00_DO UART2 RX MO
GPI03 C6 118 11 12 119 GPIO3 C7
GPI04 A0 128 13 14 GHD
UART?7_TX N2 GPI04_A2 130 15 16 131 GPIO4_A3 UART7_RX_N2
3.3V 17 18 129 GPIO4 Al
12C4 SDA MO SPI3 HOSI MO GPI04 B2 138 19 20 GHD
SP13 MISO_NMO GPI04 BO 136 21 22 132 GPIO4 Ad UART9 _TX N2
12C4_SCL_HO SPI3_CLK_NO GPI04_B3 139 23 24 134 GPIO4_A6 SPI13_CSO_MO
CHD 25 26 135 GPIO4 A7 SPI3 CS1 MO
UART3 RX WO | 12c3 spa mo | GPIO1 A0 32 27 28 33 GPIO1 Al [ 12c3 scL mo | UART3 TX WO
TART9 RX N2 GPI04 A5 133 29 30 GHD ——
GPI03_D4 124 31 32 144 GPIO4 CO | PWM11_IR_N1{fe6£0030)
GPI03 D7 127 33 34 CHD
GPI03 DO 120 35 36 125 GPI03 D5
GPI03 D3 123 37 38 122 GPI03 D2
GHD 39 40 121 GPI03_D1

As can be seen from the above table, i2c4_m0 and spi3_m0 are multiplexed pins,
and both cannot be opened at the same time. i2¢3 m(0 and uart3 m0 are also

multiplexed pins, and both cannot be opened at the same time

2) In the linux system, the I2C bus in the 40 pin is closed by default, and it needs to be
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opened manually to use it. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config
Configure Ubuntu jammy based OrangePi for the OPT 3B
SoC runs between 408 and 1296 MHz using ondemand governor.

Support: http://www.orangepi.org

iccess point

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

< K > < Exit =

c. Then select Hardware

Bootenv Edit boot environment
CPU Set CPU speed and governor

aLnea am_im _thea +: ple

Toggle hardware configuration: UART, I2C, etc.
econtTigure 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 arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the I2C configuration you want to

open

)
M

ZCA=M1
C3-mb

2cd-mB

oo I SR

[ 11
[ ] i
[ 11

e. Then select <Save> Save

[ ] vart7-m2
[ 1 vart9-m2

f.  Then select <Back>
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[ 1 uart?-m2
I [

lart9-m2

< Save =

< [fack >

g. Then select <Reboot> Restart the system for the configuration to take effect

3) After starting the Linux system, first confirm that there is an i2c device node under

/dev

Annlvinag chanoe
AR LY 1y | |

Reboot to enable new features?

<Cancel>

orangepi@orangepi:~# Is /dev/i2c-*

dev/i2¢c-0 /dev/i2c-2

/dev/i2c-3 /dev/i2c-4 /dev/i2¢c-6

4) Then connect an i2¢ device to the i2¢ pin of the 40pin connector, here we take the

ds1307 RTC module as an example

12c2-m1 12¢3-m0 12c4-m0
Sda pin | Corresponding | Corresponding | Corresponding
to pin 3 to pin 27 to pin 19
Sck pin | Corresponding | Corresponding | Corresponding
topin 5 to pin 28 to pin 28
Vee pin | Corresponding | Corresponding | Corresponding
to pin 1 to pin 1 to pin 1
Gnd pin | Corresponding | Corresponding | Corresponding
to pin 6 to pin 6 to pin 6
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5) 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 2 #12¢2 command

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

orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command

root@orangepicm4:~# iZ2cdetect -y 4
a 1 2 3 4 5 6 7 8 9 a

6) Then you can run the ds1307.py test program in the examplesto read the RTC time

root(@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2c-4"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~NC

exit

3.17.5. 40pin UART test

1) As can be seen from the table below, the available uarts for Orange Pi CM4 are uart2,

uart3, uart7 and uart9, a total of four groups of uart buses, of which uart2 is the system’ s

debugging serial port by default.
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SR LT GPIO GPIOFF S| SIMES | SIMEFS [cPIOFS GPIO B Mg =TGR
3.3V 1 2 5Y
12C2_SDA N1 GPI04 B4 140 3 4 5Y
12C2 SCL N1 GPI04 BS 141 5 6 GHD
P¥N15 IR W1 (fe700030) GPI04 C3 147 7 8 25 GPI00 D1 | UART2 TX MO
GHD 9 10 24 GPI00_DO [vaRT2_RX_MO|
GPI03_C6 118 11 12 119 GPI03_CY
GPIO4 A0 128 13 14 CHD
[ uaRTY TxX M2 | GPIO4 A2 130 15 16 131 GPIO4 A3 | UART?7 RX M2
3.3V 17 18 129 GPIO4 Al | —
12C4_SDA_HO SPI13_NOSI_NO GPI04_B2 138 19 20 CHD
SPI3_NISO_NO GPI04_BO 136 21 22 132 CPIO4_Ad [UARTS TX M2
12C4 SCL MO SPI3 CLK WO GPI04 B3 139 23 24 134 GPIO4 AB SPI3 CS0 MO
GHD 25 26 135 GPIO4 A7 SPI3 CS1 MO
[uaART3_RX_1O | 12C3_SDA_NO GPIO1_A0 32 27 28 33 GPIO1_Al 12C3_SCL_NO | wART3_T% MUl
[uART9 RX Wz | GPI04_AS 133 29 30 CHD
e GPI03 D4 124 31 32 144 GPIO4 CO | PWH11 TR Wi (fe6f0030)
GPI03 DY 127 33 34 GHD
GPI03_DO 120 35 36 125 GPI03_D5
GPI03_D3 123 37 38 122 GPI03_D2
CHD 39 40 121 GPI03 D1

As can be seen from the above table, i2¢3_m0 and uart3_m0 are pin-multiplexed,

and both cannot be turned on at the same time.

Please note that uart2_m0 is used as the debugging serial port of the system by
default. If the configuration of uart2 is turned on, the debugging serial port function
will not be available.

2) In the linux system, the UART in the 40 pins is closed by default, and it needs to be
opened manually to use. The detailed steps are as follows:

a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

Configure Ubuntu jammy ’1 for the OPI 3B

SoC runs between 40¢ Hz using ondemand governor.

Support: http://ww.orangepl.org

settings
iccess point

System and securit

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

N < Exit >

c. Then select Hardware
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System settings

Bootenv
CPU

2oH

Edit boot environment
Set CPU speed and governor

m-in the natworl

Toggle hardware configuration: UART, I2C, etc.

rReconTigure SoH daemon

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

< Back >

< K>

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the UART configuration you want
to open

[ 1 uart3-mo
[ 1 uart7-m2
[ 1 uart9-m2
e. Then select<Save> Save
[*] uart3-mo
[*] uart?-m2
[*] vart9-m2
< Eave > < Back >
f.  Then select <Back>

[*] uart3-mo
[*] uart7-m2
[*] uart9-m2

< Save >

g. Then select<Reboot>Restart the system for the configuration to take effect

Applying changes

Reboot to enable new features?

|<'eboot>| <Cancel>

3) After entering the Linux system, first confirm whether there is a device node
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corresponding to uart under /dev

orangepi@orangepi:~# Is /dev/ttyS*
dev/ttyS1 /dev/ttyS3 /dev/ttyS7 /dev/ttyS9

4) Then start to test the uart interface, first use the DuPont line to short the rx and tx of

the uart interface to be tested

uart3 uart7 uart9
tx pin Corresponding to | Corresponding to | Corresponding to
pin 28 pin 16 pin 29
X pin Corresponding to | Corresponding to | Corresponding to
pin 27 pin 15 pin 22
uart?/ uart3

5) Use the serialTest.py program in the examples to test the loopback function of the
serial port as shown below. If you can see the following print, it means that the serial port
communication is normal

a. Test UART3
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS3"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:°C

exit

b. Test UART7
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyST"

Out: 0:> 0
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Out:
Out:
Out:
Out:

exit

I.> 1
2:.-> 2
3:> 3
4:.°C

c. Test UART9

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \

"/dev/ttyS9"
Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

3. 18. Hardware watchdog test

The watchdog_test program is pre-installed in the Linux system released by Orange

Pi, which can be tested directly.

The method to run the watchdog_test program is as follows:
a. The second parameter 10 indicates the counting time of the watchdog. If the dog is

not fed within this time, the system will restart

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line of keep alive to indicate that the dog is

fed successfully

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152, identity is sunxi-wdt

put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY,if -1,success:0

return ENOTTY,if -1,success:0
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put_user return,if 0,success:0
put_usr return,if 0,success:0
keep alive

keep alive

keep alive

3. 19. Check the serial number of RK3566 chip

The command to view the serial number of the RK3566 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 : 8fa18eaf48904110

3. 20. How to install Docker

1) The linux image provided by Orange Pi has pre-installed Docker, but the Docker
service is not enabled by default

2) Use the enable_docker.shscript to enable the docker service, and then you can start
using the docker command, and the docker service will be automatically started when the

system is started next time

orangepi@orangepi:~$ enable_docker.sh

3) Then you can use the following command to test docker, if you can run hello-world, it

means that docker can be used normally

orangepi@orangepi:~$ docker run hello-world

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

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{d0bf4a8¢6c9408b2600777¢cS5

Status: Downloaded newer image for hello-world:latest

Hello from Docker!

This message shows that your installation appears to be working correctly.

231



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

3. 21. How to download and install arm64 version balenaEtcher

1) The download address of balenaEtcher arm64 version is:
a. The download address of the deb installation package is as follows, which needs

to be installed before it can be used

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f armé64.deb
b. The download address of the Applmage version that does not need to be installed

is as follows:
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-].7.9+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 the deb version of balenaEtcher:

a. The deb version of balenaEtcher installation command is as follows:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé64.deb

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

Application
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@ Run Program...
Terminal Emulator
B File Manager

(4 Mail Reader
@ web Browser

lication Finder

& balenaktcher

% Graphics F Bulk Rename

< Help & Feitx

@& Internet. » & fcitx-gimpanel-configtool
i multimedia » B Fonts

¥ office » @ Midnight Commander

i System » @ Midnight Commander editor

@ Log Out 7] Mousepad

B¢ Xarchiver

B screenshot
B Terminator
¥ Thunar File Manager .

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

balenaEtcher

¥ balenakicl

B Flash from file

3) How to use Applmage 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, then click the right mouse
button, and then click Execute to open balenaEtcher

Open With Other Application...

#s Cut
88 () Copy

@ Move to Trash

@ Delete
Rename...

% Properties...

& applications
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3. 22. How to install BaoTa Linux panel

BaoTa Linux panel is a server management software that improves the
efficiency of operation and maintenance. It supports one-click configuration of more
than 100 server management functions such as
LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA  (excerpted from

BaoTa Linux official website)

1) First, you need to expand the size of the/tmp space. After setting, you need to restart

the linux system of the development board. The command is as follows:

orangepi@orangepi:~$ sudo sed -i 's/nosuid/&,size=2G/' /etc/fstab

orangepi@orangepi:~$ sudo reboot

2) After restarting, you can see that the size of /tmp space has changed to 2G

orangepi@orangepi:~$ df -h | grep "/tmp"
tmpfs 20G 12K 2.0G 1% /tmp

3) Then enter the following command in the Linux system to start the installation of the
BaoTa
orangepi@orangepi:~$ sudo install_bt_panel.sh

4) Then the installer will remind whether to install Bt-Panel to the /www folder, and
then enter y

n
| Bt-WebPanel FOR CentOS/Ubuntu/Debian
n
| Copyright © 2015-2099 BT-SOFT (http://www.bt.cn) All rights reserved.
n

| The WebPanel URL will be http://SERVER _IP:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) The next thing to do is to wait patiently. When you see the following print information
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output from the terminal, it means that the BaoTa has been installed. The entire
installation process takes about 34 minutes, and there may be some differences depending

on the network speed

://183.1
: https://192.168.
gfrc

6) At this time, enter the panel address shown above in the browser to open the login
interface of the BaoTa Linux panel, and then enter the username and password shown in

the above figure at the corresponding position to log in.

® =wlnuss x o+
«

C O A FEE| htpsy/192.168.1.166:29920/52024d59 o % O &

EHELinuxiEtk

7) After successfully logging into the pagoda, the following welcome interface will pop
up. First, please read the user notice in the middle and drag it to the bottom, then you can
select "I have agreed and read the "User Agreement"", and then click "Enter the panel”

You can enter the BaoTa
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& EAPIY x [ ™ = u]

< C O A F=2| hitps//192.168.1.166:29920 2 % 0O

IR (EFAEEER
FEEFRER (P BIRENERER
HRIAEHE: 202069H16H

SHEBUSHIMY, | R,

HEFSHEE “ (P -

8) If you do not have an account, you can go to the official website of the BaoTa

(http://www.aapanel.com/)to register

< cC o A FEE hups//192.168.1.166:29920/bind 2 a 0 &

SEERSE R TRA. $EERTHSEATTIEEESSYR. TrRoRSRIAUSEE, ARoEm.,

YEEEEIKS

SIEUnudE 02014-2023 I REERSHFARLE (blen) RERE | MUFH | SELKS | FESE | SO0 90734032

9) The final displayed interface is as shown in the figure below. You can intuitively see
some status information of the Linux system on the development board, such as load

status, CPU usage, memory usage, and storage space usage, etc.
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SHELInUXEIR x  + DA R A

@ 192.168.1.166 (@)

A 15744643 [ @EZH A E%: Orange Pi 1.0.0 Bullseye aarch64(Py3.7.16)  SRIEMHEST: 0K QIR == 7910 =x ks 2=
@ ER

Zi7]

RIS

® P

LG

#EI0

| &

ERE

m rm n
4 044 KB 0.90 KB 5.24 MB 381.04 MB

S

10) For more functions of the pagoda, you can refer to the following information to
explore by yourself

Manual: http://docs.bt.cn

Forum address: https://www.bt.cn/bbs

GitHub Link: https://github.com/aaPanel/BaoTa

3. 23. Setting Chinese environment and installing Chinese input

method

Note, before installing the Chinese input method, please make sure that the

Linux system used by the development board is a desktop system.

3.23.1. How to install Debian system
1) First set the default localeto Chinese

a. Enter the following command to start the configuration locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh_CN.UTF-8 UTF-8 in the pop-up interface (move up and down
through the up and down direction keys on the keyboard, select through the

space bar, and finally move the cursor to<OK>through the Tab key, and then

return to car)

237



http://docs.bt.cn
https://www.bt.cn/bbs

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

c. Then set the default locale as zh CN.UTF-8

d. After exiting the interface, the locale setting will start, and 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

& (W = 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 Panel

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

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.)

4) Then Select Yes
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A Do you explicitly select the user configuration?

ﬁ/ # 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+deb11ul)

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use aute mode set by fetejdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomejforangepi/.xinputrc

activate Flexible Input Method Framework (feitx) @ I

nonge do not set 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 Method Configuration (im-config, ver. 0.46-1+deb1lul)

Setting the user configuration fhome/forangepi/.xinputre to foitx.
Manual configuration selects: fcitx
Flexible Input Method Framework (feitx)
* Required for all: feitx
* Language specific input conversion support:
* simplified Chinese: fcitx-libpinyin or feitx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: fitx-rime
* Generic keyboard translation table: foitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GuI platforms.
* GNOME/GTK: fcitx-frontend-gtk2 and feitx-frontend-gtk 3 (both)
* KDE/QtS: feitx-frontend-gt5s

The user configuration is medified 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 open Fcitx configuration

& Run Program...
EM Terminal Emulator
1B Fie Manager

(=) Mail Reader

|| settings Manager
[ Accessibility
<= Development |4/ Additional Drivers
& Graphics B Advanced Netwark Configuration
<> Help k. Appearance
& memet D Biuetootn adapters
[l Muttimedia © Blustooth Manager
% office & Color Profiles
&) System W Default Apiications
@ Log Ot | ™ Doskiop

le Manager Setlings

== Input Method

=4 Keyboard

! Mouse and Touchpad
£\ Notifications
(& OrangePi config
B Panel

® Power Manager
[ Print Settings

B Removabie Drives and Media
8 Screensaver

A Session and Statup

“F» Settings Editor
(@ Software & Updates
21 Window Manager

&7 Window Manager Tweaks
B Workspaces
Xfce Terminal Settings

9) Then click the + sign in the position shown in the figure below

) Input Method Configuration + - o0 x

érm'{rmmwm will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
-[a|v|nl=

10) Then search Google Pinyin and click OK
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Keyboard - English (US) English
- Add Input method + 0 X
Google Pinyin Chinese (Ching)

Only Show Current Language

[z |search google here al

Carcel | OK

11) Then bringGoogle Pinyin to the front

Input Method Configuration

Input Method Global Config Appearance Addan

Keytoad - English (US)
Google Pinyin

English
Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ -[F]lv %=

Input Method Configuration

Input Method Global Config Appearance Addon

Google Pinyln Chinese (China)

Weyboard - English (US) English

The first input method wil be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ =~ a v %@

12) Then open the Geany editor to test the Chinese input method
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(5 pplications -

g Run Program...
E Terminal Emulator
B File Manager

(=) Mail Reader

o Wab Browser

[ Settings

ﬁ Accessories

% Graphics
':‘ Help

&) Intemet
BB Muttimedia
¥ office

3 System
® Log Out

13) The Chinese input method test is as follows

O!nnlmons::‘-g- “untitied - Geany
‘e *untitied - Geany 4 - 0 x

Fle Edit Search View Document Project Bulld Tools Help
rvB B @ X ¢ 0 NG -3 N ¥

«  smoos b | umted x

No symbals found L

ni hao]

1

- 81:42:36: This is Geany 1.37.1.
B1:42:36: New file “untitled” opened.

Status

-

linez1 /1 col: 0 sel: 0 INS  TAB MOD  mode:LF  encoding: UTRS  filetype: None  scope: unknown

14) The Chinese and English input methods can be switched through the Ctrl+Space
shortcut key

15) If the entire system needs to be displayed in Chinese, you can set the 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 can see that the system is displayed in Chinese
& onsis-

O ETHF.
|-
B s
() BEfHER
@ s
meE | EEEE

o b D EOEERE
|2 b O EOERRE

128 W [ =Fy= k-
@EXK > @ RREIR

<& Fg [+ Eer

@ mw - TE

O R > BIsx

< Help A £E0ED

© i s

B BN
0 EFums

<o FEIRERE
= WAL
RS
g 1)
[y

T oxirEsiE
Eas

L Ei}
4 additional Drvers
& Feitx BE

(& OrangePi config
& software & Updates

Or‘ancie Pi

B xfce MsgitE

3.23.2. How to install Ubuntu 20.04 system
1) Open first Language Support

fef.

& Run program...

B Terminal Emulator
B File Manager
(=4 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 » | Il Default Applications
d Log Out M Desktop.

P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

L)
=
range pi
Fdelpm

& 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
£ Text Editor Settings
) window Manager

&) Windaw Manager Tweaks
® Workspaces
BB Xfce Terminal Settings
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2) Then find the Chinese (China) option

G Language Support

Language

Drag languages to arrange them in order of preference.
hanges take effect next time y

3) Then please use the left mouse button to select Chinese (China) and hold it down,

then drag it up to the initial position, and the display after dragging is as shown in the
figure below:

Language Support 4 = 0O X

Language Regional Formats

Language for menus and windows:

ik (pE)
English (United States)
English

Drag languages to arrange them in order of preference.
Changes take effect next time yvou log In

Apply System-Wide
Use the same language choices for startup and the login screen

Install f Remowe Languages...

keyboard input method system:  none =

BI-Ieép

X Close

Note that this step is not easy to drag, please be patient and try a few more
times.
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4) Then select Apply System-Wide to apply the Chinese settings to the entire system

C 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

# Close

@Help
- ____________________________ ]}

5) Then set Keyboard input method system as fcitx

Language Support A
Language Regional Formats
Language for menus and windows:
g (PE)
English (United States)
English
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.
feitx
Install / Remove Languages.,.
XM
Keyboard input method system: pgne
@Help ¥ cClose

6) Then restart the Linux system to make the configuration take effect

7) After re-entering the system, please choose not to ask me again in the following
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interface, and then please decide whether the standard folder should also be updated to

Chinese according to your 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)

8) 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
@ 7% bR IAR
4 Help A SiERER

o i

Omnc]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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i BBPHRIEES
@ melEes
o iGE
e

L ES

e i

© 5IH

10) After openingGeany, the default is English input method, we can switch to Chinese

input method through Ctrl+Spaceshortcut key, and then we can input Chinese
(5 FRRERA - 4 R Geany ]

XHHF) WIB(E) HER(S) TE(V) 0E(D) WHAP) £m(B) IAT FHH)
s -@-Bg ax <> 5% -2 0B =
AR at
FHINGE 1 e

19:12:28:
19:12:28:

ni haol
1

-

L1 Fho ER0 HA BIERET BeEd BUU @S UTRS  XRXERRE  BEAA

3.23.3. How to install Ubuntu 22.04 system
1) Open first 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 Gegepaluns)

sloveniéina

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 f Remove Languages..,

Keyboard input method system: | Fcitx 4w

@Help ® Close

3) Then please use the left mouse button to select Chinese (China) and hold it down,
then drag it up to the initial position, and the display after dragging is as shown in the

figure 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 (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 cheices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | Fcitx 5w

@relp R Close

Note that this step is not easy to drag, please be patient and try a few more

times.

4) Then select Apply System-Wide to apply the Chinese settings to the entire system

L Language Support 4+ - 0O X
Language Regional Formats

Language for menus and windows:
ME (FE)

English (United States)

English

Deutsch (Schweiz)

Deutsch (Deuts

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: | Feitx 5w

@Help ® close

5) Then restart the Linux system to make the configuration take effect
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6) After re-entering the system, please choose not to ask me again in the following
interface, and then please decide whether the standard folder should also be updated to

Chinese according to your preferences

- + 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
& bR IAR

& Feite 5 OH
@ OrangePi config

© PulseAudio BB
B dce #5108

8) Then open the Fcitx5 configuration program
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& Feit s EBAT =
 Orangepi config

WAE | 2RET  mmar

LERAGE: ABENE:

748: | Default <[ #] =] [Emmax

RE-EE (0EA) BB (OEX) &
(BE-HEHE-FE (22, 28, Macintosh)

- EEE- =8 (08, %8, B
BR-EMEE-BREE (UnicodeExpert)

— B - RTZE
[<] 2:then click here

- R - Hanyu Pinyin (with ARG dead keys)
&- &

=t metho
=S
e
| EeR -
BEAERETS | vessumERg
FE-TRAERAFRERS, mmm-ﬂgms—m |
| fzEE || wEmio | | VERW || xxmo [ @Rz |

10) The interface after selection is as shown below, and then click OK
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[ HRRRRATH

'_H?\ =

Ed|

ARWAE:

[emwaE

@E-OFEE-®E (OF, SELES)
#2148 (WEX) -RE WEX)

e -EEHE-FE (52, 28, Madntosh)
BE-BEHE-FE (32, £8, @F)
RE-BREW- RREE (UnicodeExpert)
u-ﬂ:!

e

in-im- Hanyu Pinyin (with AltGr dead keys)
(HE-NE
e ()

BAR
IEFE
LEHE

Hmze

V| REREATEE(S)

\

JEER | mEMAD |

E—TRAESHERERS. ﬂﬂilﬂmﬁ: WAL,

| vEmw | x*ﬂ@b@\

11) Then we can open Geanyto test the Chinese input method, the opening method is as

shown in the figure below

12) After opening Geany, the default is English input method, we can switch to Chinese

input method through Ctrl+Space shortcut key, and then we can input Chinese
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O FERimEE - @ ReR - Geany
*FeH - Geany
xR EWE) WE((S) &E(V) o8 WHE(P) &£mB) IR FEH)
s " im -89 &x » © - & ¢ o

sk emsgen i

10:54:37: #Z Geany 1.38.
18:54:37: FXH "Fwd "B,
b/

-

1150 #E0 EBA BIRE Bt EUF WS UTR8S  XHREELEE  BERA

3. 24. How to remotely log in to the desktop of the Linux system

3.24.1. 3.24.1. Remote login using NoMachine

Please make sure that the Ubuntu or Debian system installed on the
development board is a desktop version. In addition, NoMachine also provides
detailed usage documents. It is strongly recommended to read this document to
familiarize yourself with the use of NoMachine. The document link is as follows:
Please make sure that the Ubuntu or Debian system installed on the development
board is a desktop version. In addition, NoMachine also provides detailed usage
documents. It is strongly recommended to read this document to familiarize yourself
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
the official documentation of NoMachine.

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or

Debian system of the development board through ssh.

1) First download the installation package of the NoMachine software Linux arm64 deb
version, and then install it in the Linux system of the development board
a. Since RK3566 is an SOC with ARMvS architecture, the system we use is
Ubuntu or Debian, so here we need to download the NoMachine for ARM
ARMY8 DEB installation package. The download link is as follows:

Note that this download link may change, please look for the deb package of the
Armv8/Armé64 version.

https://downloads.nomachine.com/download/?id=116&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 ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration
T 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 in 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_amd64.deb

nomachine_8.5.3_1_x84.exe

| nomachine_8.5.3_1_armé4.deb

c. Then upload the downloaded nomachine x.x.x x armé64.deb to the Linux
system of the development board

d. Then use the following command to install NoMachine in the Linux system of
the development board NoMachine

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=8

NoMachine for Windows - 64bit

\ersion: 8531

Package size: 57.4 MB

Package type: EXE

MDS5 signature: d585adlesf341444cacd 3aeBadd3bbes

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows, please restart the computer after installation

4) Then open NoMachine in Window NoMachine

"

MNoMachine

5) After NoMachine starts, it will automatically scan other devices installed with
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NoMachine in 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 the

position shown in the red box in the figure below You can start to log in to the Linux
system desktop of the development board

Machines NOMACHINE

© Add Q Search O [ B View | G Order || my Settings

orangepi
Ubuntu 22.04.2 TS

6) Then Click OK

D NoMachine - orangepis, Debian GNU/Linu bullseye -~ o X

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?

S—
BT
e ——

7) Then enter the user name and password of the Linux system of the development board

in the corresponding position 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

ﬁ ® Login as a system user on this server

» 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

Or-anc]e Pi

3.24.2. Use VNC to log in remotely

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or
Debian system of the development board through ssh.

Ubuntu20.04 has many problems testing VNC, please do not use this method.

1) First run the set_vne.sh script to set up vnc, remember to add sudo permission

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 orangepicm4:1
Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepicm4:1.log

Killing Xtightvnc process ID 3047
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INew 'X' desktop is orangepicm4:1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepicm4:1.log

2) The steps to use MobaXterm software to connect to the Linux system desktop of the
development board are as follows:
a. First click on 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

\ X server Tools Games Macros Help
L & x @ Yy 2 & & 0 X O
Session | Servers Tools Games  Sessions View Spiit MultExec Tunneling Packages Settings Help X server Exit
G comect: & \= 2. Select VNG L4
T80 User sessions . ‘ - o]
=] ¥ g|e® o @ x aE

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 | Part [5901 %]

Advanced Vnc settings "8 Network settings Bookmark settings
4. Fill in the port number 5901
0
VNC session V c
5. Click OK
& OK © Cancel
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the edition here: batek.net |;|

b. Then enter the VNC password set earlier

Please enter your password for 192.168.31.46 r

[ |

A\ [ show password

@ ok €) cancel

c. After successful login, the interface is displayed as shown in the figure below,
and then you can remotely operate the desktop of the Linux system on the

development board
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X
S

| T

UNREGISTERED VERSION - Piease support MobaXterm by subscriong to the professional editon here: hitps:mobaxierm.mobatek.net

3.25. Some programming language tests supported by Linux

system

3.25.1. Debian Bullseye System

1) Debian Bullseye has a gcc compilation tool chain installed 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 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 hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.pyis as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not install Java compilation tools and runtime 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 version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version hello_world.java

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)

{

System.out.println("Hello World!");
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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!

3.25.2. 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 to exit python's interactive mode.

b. Write 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 runtime environment
by default
a. You can use the following command to install openjdk, the latest version in

Debian Bookworm is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version 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!

3.25.3. Ubuntu Focal system

1) Ubuntu Focal has a gcc compilation tool chain installed 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
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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 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 install Java compilation tools and operating environment by
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default
a. You can use the following command to install openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Write the Java version 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!

3.25.4. Ubuntu Jammy system

1) Ubuntu Jammy has a gcc compilation tool chain installed 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 11.2.0-19ubuntul) 11.2.0
Copyright (C) 2021 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. 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!

2) Ubuntu Jammy has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write 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 Jammy does not install Java compilation tools and runtime 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 version of Java

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Write the Java version hello_world.java

orangepi@orangepi:~$ vim hello_world.java

266



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

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3. 26. How to install QT

1) Use the script below to install QTS and QT Creator

orangepi@orangepi:~$ install_qt.sh

2) After installation, the version number of QT will be automatically printed
a. The gt version that comes with Ubuntu 20.04 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 Ubuntu 22.04 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 Debian12 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 startup icon of QT Creator in Applications

2 Run Program...
@ Terminal Emulator
B File Manager

(] Mail Reader

@ web Browser

B8 settings
b Accessories

» Development
Al Graphies

@ Internet

B Multimedia
T office
@ system
¥ Help
& Log Out

% Geany
| QS Assistant
 Qt S5 Designer
SJ Qt s Linguist

Qt Creator

v v v v v B -

Or‘anqe Pi

You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

During the startup process of QT and QT application, if the following error is
prompted, please ignore it directly, this error will not affect the operation of the
application.

libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip

4) The interface after QT Creator is opened is as follows
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(5 Applications : £3 Qt Creatar [orangepi@orangepis: ..

t Creator

Ot 5.12.8 in PATH (System) earch in Example

5 Analog Clock hiz EL_7

| Projects

m File Tools
ABC DEF  GHI | XK
Name -

at User

File Edit Help
B«

All the standard features of

| Tutorials

The Keys,

New to Qt? r Widget Example
Learn how to develop
your own appiications and
exploe Gt Creator

ess Boak Example log Clock Window Exam, Application Example

| Get started Now | S

fes Code Server name: [T

Sample

This examples requires that
ettt
4] Launch fle.

A ovnceouns

Editable Tree Model Example JSON Save Game Example client Example

o — N T

i you ke o take a quick Ul tour? This tour highlights important user interface elements and shows how they are sed. T take the tour lat
select relp > Ui Tou

HTTP Example
M Omiine Community

R seos

@ User Guide

Take Ui Tour | | Do Not Show Again | X

5) The version of QT Creator is as follows
a. The default version of QT Creator in Ubuntu20.04 is as follows

(5 Appications - @ atcreator W (cramgepgorangeps:

| Projects QL5.12.8 in PATH (system)

| Tutorials

File Tools

DEF | GHI

jtandard features of

New to Qt? Based on Ot 5.12.8 (GEC 9.3.0, 64 bit)
Learn how to develop
your own application
explore Qt Creator

Example
Copyright 2008-2019 The Ot Company L. Allrights
resarved

The program is provided AS IS with NO WARRANTY

ANY KIND, INCLUDING THE WARRANTY GF
DESIGN, MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

fout
L e

Editable Tree Model Example  WTTP Example

[would you ke to take 3 quick Ul taur? This tour highiights important user interface elements and shows how they are used. To take the tour later,
seiect fieip > vt Tour.

| Get started Now
—— server name: ([E |

This examples requires that

[ %glose

ndexhin

& Ot Account

J5ON Save Game Example Local Fartune Client Example

W O Community

N soas

@ vser Gusne

Take Ul Taur || Do Mot Show Again | X

b. The default version of QT Creator in Ubuntu22.04 is as follows

{5 Applications | @8 Gt Creator

Analyze Tools Window _Help

| esusnmmis

| Projects
File Tools

ABC DEF  GHI File Edit Help
Tutorials | = =
‘ - &

| sndard features o
Based on Ot 5.15.3 (GCC 11.2.0. 64 bit)

-
| marketpiace

Example alendar Widget Example

New to Qt?

Leam how to develo
your own applications and
explore Ot Creator

Get Started Now

& Gerox

L o Account

M onine Community
N eogs

@ user Guide

Copyright 2008-2021 The Gt Company Ltd. All rights
reservad,

The program is provided AS IS with NO WARRANTY OF
ANY KIND. INCLUDING THE WARRANTY OF DESIGN.
MERCHANTABILITY AND FITNESS FOR A PARTICULAR.

[T code

Sample

e Pl

Launch fle

Editable Tree Model Example HTTP Example JSON Save Game Example

e
i T ortine S e

-
The server is running.
Run the Fortune Client mxar

es 2 SearchResults 3 Apy

Server name: [ [TIITE

This examples requires that

Local Fortune Client Example

c.  The default version of QT Creator in Debian11 is as follows

269



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

(5 Applcations & @t Ereator

Qt 5.15.2 in PATH (qtS)

e Fle Tools 7} Analog Clock W2 =

ABC | DEF | GHI File Edit Help

Tutorials
4|18

a2
Marketplace andard features of| 28 | 29

oo

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit) == =
Example Calendar Widget E

New to Qt? Copyright 2008-2020 The Gt Company Ltd. All rights.
‘ reserved.

Learn how to develop y
your own applications and ‘The program is provided AS IS with NO WARRANTY OF
ANY KIN

explore Gt Creator KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

Get Started Now [ xgee | Cod Server name: | IIE
it Ot ode

Sample This examples requires that

Laurch e

o = i ‘ — e ‘

£ L
Editable Tree Model Example HTTP Example JS0N Save Game Example Local Fortune Client Example
M Onine Communtty , . " =

& Ot Account

N soos

Hw:i.;m)y:h:ks o take a quick Ul tour? This tour highlights important user interface elements and shaws how they are used. To take the tour later. select | t.c ( our | Do Nt Show Again

d. The default version of QT Creator in Debian12 is as follows

(5 Applications - €3 Qt Creator

@ Qt Creatar e
File Edit Wew ©u 0 Debug Analyze Tools Mindow Help

Welcome to Ot Cr

Create Project... I Qt 5.15.8 in PATH (qtS) = Search in Examples

Open Project... I o

Based on Ot 6.4.2 (GCC 12.2.0, a6}

New to Qt7
Copyright 2008-2022 The Gt Company Ltd. All rights reserved.
Get Started

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 Ot lago as well as QL®, Ot Quick®, Bul with OU®, Bootta [P
Qt®, Ot Quick Compiler®, Ot Enterprise®, Ot Mobile® and Ot gets

Projects Embedded® are registered trademarks of The Qt Company Ltd.
[(segose |

Tutorials

Marketplace

[ Get gt | Qt Account | Online Community | Blogs ] User Guide |

Would like to take k U1 tour? This tour highlights tant terf: lements and shows how th sed. To take the tour later, select
Houdyou ke 8 quick Ut tour? This tour highiights important user nterface elements and shows how they are used. To take the tour lter, Select | o 1o [ o Mk show Again | X

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

éApphcatmns Qt Creator

Qt Creator

File Edit Euld Debug Analyze Tools

#| Contents
I Index |
Wel Ql Context Help F1 earch in Examples...
Ul Tour
n Technical Support... november 2016
Nt Report Bug... n. man. tir. ons. tor.
. : 1 2 3
System Information... File Edit Hel
ystem Information Lo ol b 6 g8 | 8 10
{~ About Qt Creator... - B M % B | 15
i : . All the standard features of|
New to Qt? Address Book Example Analog Clock Window Exam.., Application Example Calendar Widget Example
Learn how to develop Tags: addre: ok ios widgets Tags: analog andraid clock gui ios Tags: application widgets Tags: andrald calendar los widget
your own applications and window widogts

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

|Filter | | show all
Name ~ Load Version N
~ |Build Systems (5]
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
CMakeProjectManager v 4,110 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4.11.0 (4.11.0) 1
~ GenericProjectManager v 4.11.0 (4.11.0) 1
QbsProjectManager v 411.0 (4.11.0) 1
QmakeProjectManager v 411.0 (4.11.0) 1
v C++ [ ]
- ifi i 1 4.11.0 (4.11.0) L
~ ClangCodeModel 4,11.0(4.11.0) 1

4,11.0 (4.11.0) 1

= ClangRefactoring {experimental) 4,11.0 (4.11.0) 1
‘ ClassView 4.11.0 (4.11.0) 1
v CppEditor 4.11.0 (4.11.0) 1
~ Code Analyzer
ClangTools 4.11.0 (4.11.0)

= Cppcheck (experimental)
Ctfvisualizer
PerfProfiler

4,11.0 (4.11.0)
4110041100 17
v

<< k.tﬂi

1
4.11.0 (4.11.0) ¢
K
1

Restart required. lose

c. After setting, you need to restart QT Creator
d. Then make sure the GCC compiler used by QT Creator, if the default is Clang,
please modity it to GCC

Debian12 please skip this step.

(" Applications = & Qt Creator

ar Qt Creator

| Eile_Edit View i _Debug _analyze [REHE]| window el

5 Locate... Ctri+K
c++

Projects ‘ e l search in Examples..
Tests
Code Pasting
Examples - 0 3 Analog Clack = | 2% novcbﬂ 3 M

—_— Git \ / File Edit Hel =
Tutorials it 4 e 30

(R = ié\ aa

Marketplace Parse Build Outy : All the standard feat f
put... —# e standard features o

Extemnal

e nalog Clock Window Exam...  Application Example
New to Qt? Language
Dift gt sapllcation widge o calbosvaut ok, %

Learn how to develop
your own applications and
explore Qt Creator,

Get Started Now LRL: Server name: | [T

Code
pownload directory: |C“USF’SWSE."‘?' Q | Sample his examples requires that
A Getor ; efault flle: indese.html

] Launch fie

A ot Account

Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example
M oniine Community =

3\ Biogs

User Guld o R = e p—|
@ uvserGuide = Fortune Senver: M m -
P
. rogressing using 1 thread(s) & it 1

‘I:V;\;Iiy&uTI;ﬁ to take a quick UI tour? This tour highlights important user interface elements and shows how they are used. To take Y ' Do Not Show ;\gain | x
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(5 Applications : @ Qt Creator

View Euld Debug Analyze Tools Window Help

Options — Qt Creator

{Fiker J november 2016

its Qt versions | Compilers Debuggers | CMake

Tutorials [ Envirenment Name Add

Aute-detected
M Clone

Text Editor =
Marketplace Desktop (default)
Remove

Fakewim
Help r Widget Example

7
New'to.Qt? | settings Filter... S —

Learn how to develop CHt — —
your own applications a | Default Settings Filter...

explore Gt Creator. Qt Quick
2 e arn esktop [L2 e
Gat Started Now) File system name: [ | J—

Qbs
Device type: | Desktop - | examples requires that

Debugger & r [ 'y
N Getor Device: | Local PC (default for Desktop) ~ || Manage... |

Designer

Build device: | Local PC (default for Desktop) ~ || Manage... |

Python Sysroot: | e rtune Client Example

& otAccount

M oriine Community So——

Analyzer C: | GCC (C, arm 64bit at fusr/bin/aarche4-lir ~ | 3 R, Taine oo

N Bloas Compiler: Manage... |
Version Control C++: | GCC (C++, arm 64bit at jusr/bin/aarché: ~ |

@ user Guide L — = : |

ooy | @caree [ ]

Would you like to take a quic
Help > Ul Tour.

7) Then you can open a sample code

(" Applications = €8 main.cpp - Qt Creator
pp - Qt Creator

w Build Debug Analyze Tools Window Help

Qt 5.15.2 in PATH (qt5) ‘ Search in Examples.

File Tools 7] Anslog Clock [ St navhcr 2016
£ o ir. ons.
T

ABC | DEF \ / File Edit Help

Tutorials N o Ed
e ER -0 1

Qt User m
Marketplace - All the standard features of| 28

Peter Rabbit

Address Book Example nalog Clock Wi§dow Exam... Application Example alendar Widget Example

Projects New to Qt?

Tags: address android book ios BNGIoY aNaToN gul 105 Tags: application widgets alendar jos widget widgets
@ Learn how to develop \

your own applications and
explore Qt Creator.

Get Started Now i o Server name:
Code B

Qt Sample This examples requires that

efault fle:

] Launch file

A Getor

&L ot Account e
Editable Tree Model Example HTTP Example JSON Save Game Example Local Fortune Client Example

Online Communit
» i s: androld editable los model tres Tags: http Tags: core game san save Tags: client core fortune local

widge

3\ Blogs

= = r wina | | opencL |

‘
:v:lnswi you like to take a quick Uftour? This tour highlights important user interface efements and shaws how they are used. To take the tour later, elect | Tuyg Ui ur | | Do Not Show Again

1 Issues 2 Search Results 3 Application Output 4 Compile Output 5 gger Console 8 Test Results &

8) After clicking the sample code, the corresponding instruction document will be

opened automatically, you can read the instruction carefully
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" Applications - [ main.cpp-Qt Creator @ Help - Analog Clock Win... [E] Fr 16 Dec, 12:00 I [2) fy orangept
Fle_git_yiew guid ke s el oo v L
T m Configure Project Analog Clock Window Example
. The ln\w‘-.-ne kits can be used for project. Q15.15Q1 GUI»  Analog Clock Window Example: QM 5.15 2 Relevence Documeniation
o
Active Project Ry e
analogclock - ‘selactall bts The Analog Clock Window example shaws how to draw the Lo,
- contents of & cusiom window. + :l;\llu‘;:ln(kwmdnw Class
ot Eising B ) wior
I Desktep e + AnalogClack Class
Bulia 8 Re 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.
ol o e 2 take 3 quick Ut our? T o ighbghts mportant usr narface efemants an shovws hew they ae used. T taka the tour atar, 5606 |1y ou || Do ot Show Again | | and reimplement th nda- functon 10 drn the clock face

9) Then click next Configure Project

(S Applications = € main.cpp - Qt Creator
w main.cpp - Ot Creator

file Edit View Build Debug analyze JTools MWindow Help

Manage Kits... Configure Project

The Inl!ﬂwmg kits can be used for project
analogcloc

Active Project ype to filter kits by name
analogclock select all kits

Import Existing Build. 2 Wiowtan e
Build & Run Import Build From... Details ~
°

Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

Hw;:iiyl‘}hg:i to take a quick Ul tour? This tour highlights important usar interface elaments and shows haw they are used. To take the tour fater, select | w1y Tour | | 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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(5 Applications : &8 main.cpp - Qt Creator

Build Debug Analyze Tools Window Help
main.cpp 5

nalogclock B S S T TP T TS IV |

& analogclock.pro s0

I minclude <Qtcuis

- [ Sources

B main.cpp #include "rasterwindow.h"

[ZE ]

class AnalogClockWindow : public RasterWindow
{

publics:

i ) AnalogClockindow() ;

Debug protected:

void timerEvent(QTimerEvent ) override;

void render(QPainter p) override;

m_timerId;

h

1 8] -~

1/ [6]
AnalogClockwindow: : AnalogClockuindowu()

setTitle("analog Clock");
resize(200, 200);

m_timerTd = startTimer(1000);
t (6]

M

id AnalogClockWindow: : timerEvent (QTimerEvent sevent)

f (event->timerId() == m_timerId)
renderlater ()

:Vglﬂi yau like o take a quick Ul tour? This tour highlights impartant user interface slements and shows how they are used. To take the tour ater, SeISCt | Tyq Ui Tour | | Do Not Show Again

Output 4 Compile Output

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
= B = B maincpp % < £ unix (LF)
= [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 :
b [ rasterwindow 5 #include <Qtouis

- [ sources.
B main.cpp 5 #include "rasterwindow.h"

18]
class AnalogClockwWindow : public RasterWindow
5
publics

AnalogClockiindow() ; M Analog Cl + —

R R
A\ Lt

protected:
void timerEvent (QTimerEvent *) override;
vaid render(QPainter *p) override;
m_timerId;
¥
11151

18]
AnalogClockwindow: : AnalegClockuindow ()
%

iments
setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

+
1/t 18]

Hrm
* void AnalogClockWindow: : timerEvent (QTimerEv
4
if (event->timerId() == m_timerId)
renderLater():
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\ o\ oy
Help > Ul

earch Results 3 Application Output 4 Compile Output 5 QN er Console B8 Test Results &

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. 27. How to install ROS

3.27.1. How to install ROS 1 Noetic on Ubuntu 20.04

1) The current active version of ROS 1 is as follows, and 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 official installation document link of ROS 1 Noetic Ninjemys is as follows:

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

3) In the official installation document of ROS Noetic Ninjemys, Ubuntu recommends
using Ubuntu20.04, so please make sure that the system used by the development board
is Ubuntu20.04 desktop system
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http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported:

-
@ Ubuntu amd64 armhf
&

@ Debian Buster amd64 arm64

Source installation

4) Then use the following script to install ros1

orangepi@orangepicm4:~$ install_ros.sh ros1

5) Before using the ROS tool, you first need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when

compiling the source code

Note that running the following command needs 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 normal access to
github every time. If the following error is prompted after installing rosl in
install_ros.sh, 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 little turtle as shown in the figure below will

pop up
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(5 Applications = [ Turtlesim [ roscore http:forangepis...

11/
11311/ BOx23

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

("5 Applications = ™ Turtlesim B roscore http:/forangepis...

First click on this interface to make sure it is selected, and then use the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction keys on the keyboard to control the little turtle to
move up, down, left, and right
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™5 Applications - [ Turtlesim B roscore http:jjorangepis...

3.27.2. How to install ROS 2 Galactic on Ubuntu 20.04

1) The current active version of ROS 2 is as follows, and 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 ROS 2 Galactic Geochelone installation documentation 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 ROS 2 Galactic Geochelone installation document, Ubuntu Linux
recommends using Ubuntu 20.04, so please make sure that the system used by the
development board is the Ubuntu 20.04 desktop system. There are several ways to
install ROS 2. The following demonstrates how to install it through Debian packages
ROS 2 Galactic Geochelone

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 roes2 -hcommand 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 that ROS 2 can run normally

orangepi@orangepicm4:~$ 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
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orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

aan

(D Time.

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
3.27.3. How to install ROS 2 Humble on Ubuntu 22.04

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 installed successfully.

If you can see the following print, it means that ROS 2 can run normally

orangepi@orangepicm4:~$ 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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ada

© Time:

ROS Elapsed: 89.78 Wall Time: [1671177540.78 | wall Elapsed: 89.78 Experimental

Reset  LaR-Click: Rotate, Middle-Click: Move X/Y. Right-Click/Mouse Whael: Zoam. Shift: More options. 30 fps

5) Reference documents

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

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

3. 28. 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-rk356x x.x.x armo64.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-rk356x_1.x.x_armé64.deb

3) After installation, you can see the folder where the kernel header files are located

under /usr/sre

orangepi@orangepi:~$ Is /usr/src
linux-headers-5.10.160-rockchip-rk356x
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4) Then you can write a hello kernel module to test the kernel header file

a. First write the code of the hello kernel module, as follows:

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 for compiling the hello kernel module, as follows:

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 there is a problem with compiling the code you copied here, please go to the
official tool to download the source code and upload it to the Linux system of the

development board for testing.

I_E helle kernal madule source code and Makefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-35xx/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk35xx'
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-rk35xx'

d. After compiling, the hello.ko kernel module will be generated

orangepi@orangepi:~$ Is *.ko
hello.ko

e. Use the insmodcommand to insert the hello.ko kernel module into the kernel

orangepi@orangepi:~$ sudo insmod hello.ko

f.  Then use the demsg command to view the output of the hello.ko kernel module.
If you can see the output below, it means that thehello.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. 29. Use of Raspberry Pi 5 Inch screen

3.29.1. How to assemble the Raspberry Pi 5 Inch screen
1) First prepare the required accessories
a. Raspberry Pi 5-inch MIPI LCD display + Touch screen

Raspberry Pi 5-inch MIPI LCD display + Touch screenis shown in the figure

below

@DTTTT

OFTTT
® |1

A

@ 5THEETRE x1 @) §842 (M2.5x4) x4

@ FFC-1.0-15P-10cm (@) X1 ® Atk (M2.5x4+4) x4

(3 FFC-1.0-15P-5cm (R[F) X1 (® 1§42 (M2.5x12) x2
@ JZEx2

b. 15pin MIPI cable
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2) Then connect the 15pin MIPI cable to the Raspberry Pi 5-inch screen as shown in the

figure below (note the orientation of the insulating surface)

3) Finally connect to the LCD interface of the Orange Pi CM4 development board

3.29.2. How to open Raspberry Pi 5-inch screen configuration
1) By default, the Linux image does not enable the configuration of the Raspberry Pi
5-inch screen. If you need to use the Raspberry Pi 5-inch screen, you need to manually

open it.

2) The steps to open the mipi lcd configuration are as follows:
a. First run orangepi-config, common users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config

Configure Ubuntu jammy based OrangePi for the 0PI 3B

SoC runs between 405 and 1296 MHz using ondemand governor.

Support: http://www.orangepl.org

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 > < Exiti=

c. Then select Hardware

System settings g

Install  Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor
‘ 1 ork
| Toggle hardware configuration: UART, I2C, etc.
S5SH Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< K > < Back >

d. Then use the arrow keys on the keyboard to navigate to raspi-7inch-touchscreen,

and then use the space to select

289



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

Toggle hardware configuration

Use <space> to toggle functions and
save them. Exit when you are done.

1 edp

] i2¢c2-ml

] i2c3-mb

] i2c4-m0

] ov5647-cl
] ov5647-c2
1 pwmll-ml
]
]
1
1
1
1

[
[
[
[
[
[
[
[
[

pwm7
raspi-7inch-touchscreen

spi3-m@-csO-spidev
uart3-md
uart7-m2

[
[
[
[ uart9-m2

< Back >

e. Then select <Save>Save

[ ] uart3-mo
[ ] uart7-m2
[ 1 uart9-m2

< =ave

f.  Then select <Back>

spi3-m@-csO-spidev
uart3-m@

uart?-m2
uart9-m2

— e —
e e e

< lack

g. Then select <Reboot> Restart the system for the configuration to take effect

Applying changes

Reboot to enable new features?

<eboot= =Cancel>
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The above settings will eventually add the configuration of
overlays=raspi-7inch-touchscreen to /boot/orangepiEnv.txt. After setting, you can
check it first. If this configuration does not exist, then there is a problem 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 configuration of
overlays=raspi-7inch-touchscreen is also possible.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "raspi"
overlays=raspi-7inch-touchscreen # sample configuration

3) After startup, you ¢

'-C‘Q_\-_i:_- -_—

an see the display of the LCD screen as follows:

3.29.3. The method of server version image rotation display direction
1) Add extraargs=fbcon=rotate:the direction to rotate in /boot/orangepiEnv.txt This
line configuration can set the direction displayed by the server version of the Linux
system, where the number after fbcon=rotate: can be set as:

a. 0: normal screen (default is landscape)

b. 1: Turn clockwise 90 degrees

c. 2: Flip 180 degrees

d. 3: Turn clockwise 270 degrees

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=lcd1

extraargs=cma=64M fbcon=rotate:3
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Note that if there is the line extraargs=cma=64M in /boot/orangepiEnv.txt by
default, the configuration fbcon=rotate:3 can be added after extraargs=cma=64M
(separated by spaces).

2) Then restart the Linux system and you can see that the direction displayed on the

LCD screen has been rotated

3.29.4. Method of rotating display and touch direction of desktop
version image

1) First open Display Settings in Linux

Fri 23 Dec. 16:22 j#) {iy gf)orangepi

= Settings Manager
L Accessibility

<X Development 3

& Graphics. » B Advanced Network Configuration

& Additional Drivers

& Help ki Appearance

@ Intemet b | @ Bluetooth adapters
B Multimedia » | © Blustooth Manager
' office b | & color Profiles

I System » | [l pefault Applications

2) Then select the direction you want to rotate in Rotation

a. None: no rotation

b. Left: rotate left 90 degrees
c. Inverted: Flip up and down, which is equivalent to rotating 180 degrees
d. Right: rotate right 90 degrees

G rwpicavons 1 Display Bl 22 00 1623 21 & dorangers

L Display - o x

DskL -
Resolution:  B00X1280* -
scale: 1x -
Refresh rate: | 54.1Hz -

Reflection:

3) Then click Apply
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OApplmahunsE Display Elrn 23 Dec, 16:24 [£] £y dff) orangepi
g Display - o x

General Advanced

DSI-1 -

Resolution: 800x1280% 5: 8w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -

Reflection: MNone -

v App
& Help % Close

4) Then select Keep this configuration

(5 Applications = P8l Display & Confirmation

= Display i

Resolution: 800x1280*

1x

Would you like to keep this configuration?
G 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 direction
of the touch. Use the set led rotate.sh script to rotate the direction of the touch. After
the script is set, it will automatically restart, and then you can test whether the touch has
been used normally.

a. None: no rotation

orangepi@orangepi:~$ set_lcd_rotate.sh none
b. Left: rotate left 90 degrees
orangepi@orangepi:~$ set_lcd_rotate.sh left

c. Inverted: Flip up and down, which is equivalent to rotating 180 degrees

orangepi@orangepi:~$ set_led_rotate.sh inverted
d. Right: rotate right 90 degrees

orangepi@orangepi:~$ set_lcd_rotate.sh right
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The set_lcd_rotate.sh script mainly does four things:

1. Rotate the direction displayed by the framebuffer
2. Rotate the direction of the touch

3. Turn off the boot logo

4. Restart the system

Rotating the touch direction is achieved by adding the line Option
"TransformationMatrix" "x X X X X X X X x" to
/usr/share/X11/xorg.conf.d/40-libinput.conf Where "x x x X X x x x x" is configured
differently for different directions.

7) Touch rotation reference

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 30. How to use the eDP screen

3.30.1. Assembly method of eDP screen
1) Currently only one eDP screen is compatible, including the following accessories:

a. 0.5 pitch 30pin single-head cable in the same direction

™
S AN
S g, s %
> T
%,
% %>
DAY
&, "o, %, gooo
¢ AR 30pin single head
w2 % 4
] %,
%0, %
oo 7 N
o h v
E &,
"ah 1“%‘
- o %
- -'5 9, a’o
* %,
-, é"»Ia"c-"‘-
o, % <3
* ,p"l- x

%,
e
In the same direction (the contact Yo by
points of both ends are on the same surface) &%

b. eDP display
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front

back

30pins EDP interface

2) Connect the 30pin eDP interface of the screen and the eDP interface of the

development board with a 30pin single-head cable in the same direction

3.30.2. How to open the eDP screen configuration

Note that the method described below is only applicable to the adapted eDP
screen. If the customer uses an unadapted screen, it cannot be turned on according

to the following method.
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1) By default, the Linux image does not have the configuration to open the eDP screen.

If you need to use the eDP screen, you need to open it manually.

2) The steps to open the eDP screen configuration are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config

Configure Ubuntu jammy based OrangePi for the OPI 3B

SoC runs between 405 and 1296 MHz using ondemand governor.

Support: http://www.orangepi.org

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 > < Exiti=

c. Then select Hardware

System settings

Install  Install to/update hoot loader
Bootenv  Edit boot environment

Desktop  Disable desktop or change login type

< K > < Back >

CPU Set CPU speed and governor
h1 1 ork
[HardwareflToggle hardware configuration: UART, 12C, etc |
S5SH Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

d. Then use the arrow keys on the keyboard to navigate to edp, and then use the

space to select
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Toggle hardware configuratian

Use =space- to toggle functiens and
save them. Exit when you are done.

12c2-ml

12c3-md

12c4-md

ov5647-cl

ov5647-c2

pwmll-ml

pwmi
raspi-7inch-touchscreen-dsig
raspil-7inch-touchscreen
sp13-md-csB-spidev
uart3-me

uart7-m2

uart9-m2

< Back =

e. Then select <Save> to save

[ ] uart3-mo
[ ] uart7-m2
[ 1 uart9-m2

f.  Then select <Back>

spi3-m@-csO-spidev
uart3-m@

uart?-m2
uart9-m2

— e —
e e e

g. 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=

The above settings will eventually add the configuration of overlays=edp to
/boot/orangepiEnv.txt. After setting, you can check it first. If this configuration does
not exist, then there is a problem 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 configuration of overlays=edp.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "edp"
overlays=edp #sample configuration

3) After startup, you can see the display of the eDP screen as follows:
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3. 31. Instructions for using the switch logo

1) By default, the switch logo will only be displayed in the desktop version of the system

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

bootlogo=false

3) Set the bootlogo variable to true in /boot/orangepiEnv.txt to enable the switch logo

orangepi@orangepi:~$ vim /boot/orangepiEnv.txt
verbosity=1

bootlogo=true

4) The location of the boot logo image in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

5) After replacing the boot logo picture, you need to run the following command to take
effect

orangepi@orangepi:~$ sudo update-initramfs -u

3. 32. How to use the ZFS file system

3.32.1. How toinstall ZFS

Before installing zfs, please make sure that the Linux image used is the latest
version. In addition, if zfs is already installed in the system, it needs to be installed

again.

Before installing zfs, you need to install the kernel header file first. For the method of
installing the kernel header file, please refer to the instructions in the section on the
method of installing the kernel header file.

In Ubuntu20.04, Ubuntu22.04 and Debianl1 systems, zfs cannot be installed directly
through apt, because the default apt source zfs version is lower than 2.1.6, and there is a

problem of incompatibility with rk Linux5.10 kernel. This problem is fixed in zfs version
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2.1.6 and later.

To solve this problem, we provide a zfs deb package that can be installed normally,
which can be downloaded from the official tool of the development board. Open the
official tool, and enter the zfs-related deb package folders used by Ubuntu and
Debian systems. You can see three types of deb packages: Ubuntu20.04, Ubuntu22.04

and Debianl1. Please download the required version.

- > Official Tool > zfs-related deb packag... -

Type ~ || People ~ || Modified - |

Name ¥
B ubuntu22.04_zfs 216
B ubuntu20.04_zfs 216
B debian1t_zfs_2.1.1

After downloading the zfs deb packages of the corresponding version, please upload
them to the Linux system of the development board. For the upload method, please refer
to the description in the section of the method of uploading files to the Linux system
of the development board.

After the upload is complete, use the ed command in the command line of the
development board Linux system to enter the directory of the deb package, and then use

the following command to install the deb package of zfs.

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-rk356x/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko
zzstd.ko

Then restart the Linux system to see that the zfs kernel module will be automatically
loaded:

orangepi@orangepi:~$ Ismod | grep "zfs"

zfs 2801664 0
zunicode 327680 1 zfs
zzstd 471040 1 zfs
zlua 139264 1 zfs
zcommon 69632 1 zfs
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znvpair 61440 2 zfs,zcommon

zavl 16384 1 zfs

icp 221184 1 zfs

spl 77824 6 zfs,icp,zzstd,znvpair,zcommon,zavl

In Debian12, the default version of zfs is 2.1.11, so we can install zfs directly through
the following command. Again, please make sure that the system has installed the deb

package of the kernel header file before installation.

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms

3.32.2. Methods of creating ZFS pools

ZFS is based on storage pools, we can add multiple physical storage devices to
the pool, and then allocate storage space from this pool.

The following content is demonstrated based on the development board
connected to an NVMe SSD and a USB flash drive.

1) First, we can use the Isblk command to view all storage devices on the development
board. The current development board is connected to an NVMe SSD and a U disk. The

output is as follows:

orangepi@orangepi:~$
NAME MAJ:MIN RM TYPE MOUNTPOINTS
sda 8: disk
tsdal 8: part
sda9 8: part
mtdblocke 31 disk
mmch1ko 1792 disk
t:mmcblkepl 179: part /boot
mmchlkop2 179: part /var/log.hdd
/
zram@ 254:0 disk [SWAP]
zraml 254:1 disk /var/log
nvmelnl 259:0 disk
t:nvmeenlpl 259:3 part
nvmeOnip9 259:4 part
orangepi@orangepil:~

$

2) Then enter the following command to create a ZFS pool, including two storage
devices, NVMe SSD and U disk

orangepi@orangepi:~$ sudo zpool create -f pooll /dev/nvmeOn1 /dev/sda

3) Then use the zpool list command to see that the system has created a ZFS pool named
pooll, and the size of the ZFS pool pooll is the size of the NVME SSD plus the size of
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the U disk

orangepi@orangepi:~$% zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 114K 504G - - 0% 0% 1.00x ONLINE -

4) Then execute df -h to see that pooll is mounted to the /pooll directory

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
tmpfs 1.6G 18M 1.6G 2% /run
/dev/mmcblkOp2  29G 6.0G  22G 22%/

tmpfs 7.7G  46M 7.7G 1% /dev/shm
tmpfs 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'

3.32.3. Test the data deduplication function of ZFS
1) The data deduplication function of ZFS is disabled by default, we need to execute the

following command to enable it

orangepi@orangepi:~$ sudo zfs set dedup=on pooll

2) Then do a simple test, first enter pooll, and then execute the following command to
generate a random file with a size of 1G

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pool1$ sudo dd if=/dev/urandom of=test.1g bs=1M count=1024
1024+0 records in

1024+0 records out
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1073741824 bytes (1.1 GB, 1.0 GiB) copied, 5.04367 s, 213 MB/s

3) Then use the following command to copy 1000 random files of size 1G
root@orangepi:/pool1$ for ((i=0; i<1000; i++)); do sudo cp test.1g Si.test.1g; done

4) Then use du -lh to see that there are currently 1002G of data in the pool, but in fact
the size of the ZFS pool is only 504GB (the total capacity of SSD+U disk), which cannot

hold such a large amount of data

root@orangepi:/pool1$ du -lh
1002G

5) Then use the zpool list command to see that only 1.01G is actually occupied, because
these 1001 files are all duplicates, indicating that the data deduplication function is

effective.

orangep1@orangep1:/pooll]§
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ  FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 1.01G 503G s : 0% 0% 6.00x ONLINE

3.32.4. Test the data compression function of ZFS

1) Because the stored data is different, the disk space saved by compression will also be
different, so we choose to compress relatively large plain text files for compression
testing, and execute the following commands to pack the /var/log/ and /etc/ directories

into a tarball

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pool1$ sudo tar -cf text.tar /var/log/ /etc/

2) Then the file size that can be seen through the Is -lh command and the space occupied
in the ZFS pool are both 27M

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 the ZFS pool pooll

root@orangepi:/pool1$ sudo zfs set compression=1z4 pooll

4) Then execute the following command again to package the /var/log/ and /etc/
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directories into a tar package

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

5) At this time, you can see that the size of the text.tar file is still 27M, but it only
occupies 9.47M in the ZFS pool, indicating that the file is compressed
orangep i@orangepi:/pooll$ 1s -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. 33. How to shut down and restart the development board

1) During the running of the Linux system, if the Type-C power supply is directly
unplugged, some data may be lost or damaged in the file system, so please use the
poweroff command to shut down the Linux system of the development board before

powering off. Then unplug the power again.

orangepi@orangepi:~$ sudo poweroff

2) The command to restart the Linux system is

orangepi@orangepi:~$ sudo reboot
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4. Linux SDK——orangepi-build instructions

4.1. Compilation system requirements

We can cross-compile the Linux image of the development board on the x64
computer, or compile the Linux image of the development board on the
Ubuntu22.04 system of the development board, please choose one according to your

preference.

If you use orangepi-build to compile the Linux image in the Ubuntu22.04 system
of the development board, please do a good job of cooling (especially when the SSD
starts). If the heat dissipation is not done well, it is prone to the error of file system

runaway.

4. 1. 1. Compile with the Ubuntu22.04 system of the development
board

1) The Linux SDK, namely orangepi-build, supports running on the Ubuntu 22.04 of
the development board (other systems have not been tested), so before downloading
orangepi-build, please first ensure that the Ubuntu version installed on the development
board is Ubuntu 22.04. The command to check the Ubuntu version installed on the
development board is as follows. If the Release field does not display 22.04, it means that
the current Ubuntu version does not meet the requirements. Please replace the system
before performing the following operations.

test@test:~$ Isb_release -a
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INo LSB modules are available.
Distributor ID: Ubuntu

Description: Ubuntu 22.04 LTS
Release: 22.04
Codename: jammy

2) If the computer is installed with Windows system and there is no computer with
Ubuntu 22.04 installed, you can consider using VirtualBox or VMwar to install an
Ubuntu 22.04 virtual machine in the Windows system. But please be careful not to
compile orangepi-build on the WSL virtual machine, because orangepi-build has not been
tested in the WSL virtual machine, so it cannot be guaranteed that orangepi-build can be

used normally in WSL.

3) The download address of the installation image of Ubuntu 22.04 amd64 version is:

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04-desktop-amd 64.iso
or

https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.1-desktop-amd64.iso

4. 2. Getthe source code of Linux sdk

4.2.1. Download orangepi-build from github

1) The Linux sdk actually refers to the code of orangepi-build.  orangepi-build is
modified based on the armbian build system. Using orangepi-build, multiple versions of
Linux images can be compiled.  First download the code of orangepi-build, the

command is as follows:

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git -b next

Note that the Orange Pi 3B 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.
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& 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 Gotofle | Addfile~ [EESHEINS
Switch branches/tags X
behind main. 1% Contribute ~
[ th or create a branch... ™~__
Branches Tgs 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 the Ubuntu PC prompts the user to
enter the github account after entering the git clone command The name and
password are usually entered incorrectly in the address of the orangepi-build
warehouse behind the git clone. Please check the spelling of the command carefully,
instead of thinking that we forgot to provide the username and password of the

github account.

2) The u-boot and Linux kernel versions currently used by the development board are as

follows

branch u-boot version Linux Kernel version

legacy u-boot 2017.09 Linux5.10

The branch mentioned here is not the same thing as the branch of the
orangepi-build source code, please do not confuse it. This branch is mainly used to
distinguish different kernel source code versions.

Currently, the LinuxS5.10 bsp kernel provided by RK is defined as the legacy
branch. If the mainline kernel is supported in the future, a current branch will be
added.
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3) orangepi-build will contain the following files and folders after downloading
a. build.sh: Compile the startup script
b. external: Contains the configuration files needed to compile the image, specific
scripts, and the source code of some programs, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build documentation
e. scripts: General script for compiling Linux images
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

If you downloaded the code of orangepi-build from github, after downloading,
you may find that orangepi-build does not contain the source code of u-boot and
Linux kernel, nor does u-boot and Linux kernel need to use cross-compilation tools
Chain, this is normal, because these things are stored in other separate github
warehouses or some servers (the addresses will be detailed below). orangepi-build
will specify the address of u-boot, Linux kernel and cross-compilation toolchain in
the script and configuration file. When running orangepi-build, when it finds that
there are no such things locally, it will automatically go to the corresponding place

to download them.

4.2. 2. Download the cross-compilation toolchain

The cross-compilation toolchain will only be downloaded when the
orangepi-build compilation image is used on an x64 computer. Compiling the Linux
image of the development board in the Ubuntu22.04 of the development board will
not download the cross-compilation toolchain. At this time,

orangepi-build/toolchains will be an empty folder.

1) When orangepi-build runs for the first time, it will automatically download the
cross-compilation toolchain and put it in the toolchains folder. Every time after running
the build.sh script of orangepi-build, it will check whether the cross-compilation
toolchain in toolchains exists , if it does not exist, the download will be restarted, if it

exists, it will be used directly, and the download will not be repeated.
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] Checking for external GCC compilers
1 downloading using http(s) network [ g
#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-
#e30eec 17MiB/33MiB CN:1 DL: ETA:1s
Verified [ PGP ]
decompressing
.. 1 gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33.9MiB [9. 66M18/5]
downloading using http(s) network [ gcc-linaro-arm-linux-gnueabihf-
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
decompressing
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 llnux tar.xz: 48.8MiB [13 BMlB/s]
downloading using http(s) network [ g linaro-4.9.4-2017.01-x86 64 arm-linu

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

gcc-linaro-4.9.4-2017.01-x86_64_arm-linux-gnueabi.tar.xz: 77.0MiB [14.2MiB/s]
downloading using http(s) network [ -linaro-7.4.1-2019.02-x86 64 arm-linux-gn
#42€728 104MiB/104MiB
Verified [ MD5 ]
decompressing
gcc-linaro-7.4.1-2019.02-x86_64 arm-Llinux- gnueabl
downloading using http(s) network [ gcc-linaro-
#2c065e 108MiB/111MiB CN:1 DL:
Verified [ MD5 ]
decompressil
.. ] gcc-linaro-7.4.1-2019.02-x86 64 aarch64- llnux gnu. tar xz: 111MiB [13. 4M15/5]
downloading using http(s) network [ gcc 2-2 12-x86_64-arm-none-linu:
#d232ee 256MiB/251MiB CN:1 DL:
Verified [ MD5 ]
decompressing
gcc-arm-9.2-2019.12-x86_64-arm-none-Linux- gnueablhf tar xz 251MiB [13. 7M1Es/s]
] downloading using httpts) network [ c-arm-9.2-2019.12-x86 64-aarch64-no
#88b441 268MiB/269M
1 Verified [ MD5 ]

2) The image URL of the cross-compilation toolchain in China is the open source

software image site of Tsinghua University

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) After toolchains is downloaded, it will contain multiple versions of cross-compilation

toolchains, and the development board will only use two of them

test@test:~/orangepi-build$ Is toolchains/
gcc-arm-11.2-2022.02-x86 64-aarch64-none-linux-gnu
gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf
gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
gcc-arm-9.2-2019.12-x86_64-arm-none-linux-gnueabihf
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11_linux
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) The cross-compilation toolchain used to compile the Linux kernel source code is
a. Linux5.10
gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu
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5) The cross-compilation tool chain used to compile the u-boot source code is
a. v2017.09
gcc-linaro-7.4.1-2019.02-x86_64_aarch64-linux-gnu

4.2.3. orangepi-build complete directory structure description
1) The orangepi-build repository does not contain the source code of the Linux kernel,

u-boot, and cross-compilation toolchain after downloading. The source code of the Linux
kernel and u-boot is stored in an independent git repository

a. The git repository 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 runs for the first time, it will download the cross-compilation
toolchain, u-boot and Linux kernel source code. After successfully compiling a Linux
image, the files and folders that can be seen in orangepi-build are:
a. build.sh: compile startup script
b. external: Contains the configuration files needed to compile the image, scripts
with specific functions, and the source code of some programs. The rootfs
compressed package cached during the image compilation process is also stored in
external
c. kernel: stores the source code of the Linux kernel, and the folder named
orange-pi-5.10-rk35xx stores the kernel source code of the legacy branch of the
RK3588/RK3588S/RK3566 series development boards. Please do not manually
name the folder name of the kernel source code Modify, if modified, the kernel
source code will be re-downloaded when the compilation system is running
d. LICENSE: GPL 2 license file
e. README.md: orangepi-build documentation
f. output: Store compiled deb packages such as u-boot and Linux, compilation logs,
and compiled images and other files
g. scripts: general scripts for compiling Linux images
h. toolchains: store cross-compilation toolchain
1. u-boot: stores the source code of u-boot, the folder named v2017.09-rk3588 stores
the u-boot source code of the legacy branch of the RK3588/RK3588S/RK3566 series

development boards, the name of the folder of the u-boot source code Please do not
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modify it manually, if it is modified, the u-boot source code will be re-downloaded
when the compiling system is running

j. userpatches: Store configuration files needed to compile scripts

test@test:~/orangepi-build$ Is
build.sh external kernel LICENSE output README.md scripts toolchains
u-boot userpatches

4.3. Compile u-boot

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package, then enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

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

3) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 T
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepig8oe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC i

orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

<Select> <Exit>

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

compilation is explained as follows

a. u-boot source code version
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[ 0.k. ] Compiling u-boot [ v2017.09 ]

b. The version of the cross-compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gec 7.4.1 |

c. Path to the generated u-boot deb package

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

d. The package name of the generated u-boot deb package

[ 0.k. ] File name [ linux-u-boot-legacy-orangepi3b_1.0.0_armo64.deb |

e. Compilation time

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, use the following command to start
compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi3b BRANCH=legacy
BUILD_OPT=u-boot KERNEL_CONFIGURE=no ]

5) View the u-boot deb package generated by compilation
test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-legacy-orangepi3b_1.0.0 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 \
linux-u-boot-legacy-orangepidb_1.0.0_armoé64.deb. (Note that thereis a "." at the

end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is
linux-u-boot-legacy-orangepi3b 1.0.0 arm64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/u-boot$ tree usr

usr
L—1ib
I— linux-u-boot-legacy-orangepi3b 1.0.0_arm64
| I— idbloader.img
| I— rkspi_loader.img
| L— u-boot.itb
L— u-boot
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— LICENSE
I— orangepi-3b-rk3566 defconfig
L— platform_install.sh

3 directories, 6 files

7) When the orangepi-bulid compilation system compiles the u-boot source code, it will
first synchronize the u-boot source code with the u-boot source code of the github server,
so if you want to modify the u-boot source code, you first need to turn off the download
and update function of the source code (This function needs to be fully compiled once
u-boot, otherwise it will prompt that the source code of u-boot cannot be found. If
the source code package downloaded from Baidu cloud disk, there is no such
problem, because the source code of u-boot is all cached), otherwise the changes made
will be reverted, the method is as follows:

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

8) When debugging u-boot code, you can use the following method to update u-boot in
the Linux image for testing
a. Upload the compiled u-boot deb package to the Linux system of the
development board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-legacy-orangepi3b_1.0.0_armo64.deb root@192.168.1.xxx:/root

b. Then log in to the development board and uninstall the deb package of u-boot

installed

root(@orangepi:~# apt purge -y linux-u-boot-orangepi3b-legacy

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

root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepi3b_1.0.0_armé64.deb

d. Then run the nand-sata-install script

root(@orangepi:~# nand-sata-install
e. Then select 5 Install/Update the bootloader on SD/eMMC to update the
u-boot in the TF card or 7 Install/Update the bootloader on SPI Flash to
update the u-boot in the SPI Flash
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Choose an option:

Current root: UUID=274c5da6-6683-4035-8150-99cb8e8e7136

1 Boot from SD - system on SATA, USB or NVMe

4 __Root from SPT___- swvst le
Install/Update the bootloader on SD/eMM(|

7 Install/Update the bootloader on SPI Flash

<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 MAMMM MM M MOAAM MM M mEm
# % # ¥ O # "##'m # # #'m #m" 1
#'# # # # #Hoomm" # #m # # ##m##  mm
#HoH" #mmit # "'m# ##O# # #H# #
# # # ## " #  ## oom#m # 0 ## "mom"

This script will update the bootloader on SD/eMMC. Continue?

<L <ho >

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

will be displayed after the update is completed

Writing bootloader

Done.

h. Then you can restart the development board to test whether the modification of

u-boot takes effect

9) Other useful information
a. In the 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-3b-rk3566 defconfig
b. In the 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/rk3566-orangepi-3b.dts
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4.4. Compile the Linux kernel

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package, then enter

| Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 T
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepid Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi8oe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC I
E

orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

<Select> <Exit>

4) Then it will prompt whether to display the kernel configuration interface. If you do
not need to modify the kernel configuration, select the first one. If you need to modify the

kernel configuration, select the second one.

| Choose an option |
Select the kernel configuration. ‘

Do not change the kernel configuration

Show a kernel configuration menu before compilation

5) If you choose to display the kernel configuration menu (the second option) in step 4,

the kernel configuration interface opened by make menuconfig will pop up. At this time,
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you can directly modify the kernel configuration, save and exit after modification. Yes,

after exiting, the kernel source code will be compiled

Linux/arm64 5.10.110 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[*] Support DMA zone
[*] Support DMA32 zone
Platform selection ---
Kernel Features --->
Boot options --->
Power management options ---
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] virtualization --->
-*. ARM64 Accelerated Cryptographic Algorithms --->
General architecture-dependent options --->
[*] Enable loadable module support --->
v(+)

< Exit > < Help > < Save > < Load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily
block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b.  You can also set KERNEL_CONFIGURE=no in the
orangepi-build/userpatches/config-default.conf configuration file, which can

permanently disable this function

c. If the following error is displayed when compiling the kernel, it is because the
terminal interface of the Ubuntu PC is too small to display the make menuconfig
interface. Please maximize the terminal of the Ubuntu PC and run the build.sh script

again
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HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/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
scripts/kconfig/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 as follows
a. The version of the Linux kernel source code
[ 0.k. ] Compiling current kernel [ 5.10.160 |

b. The version of the cross-compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |

c. The configuration file used by the kernel by default and the path where it is

stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk356x-legacy.config ]

d. The path of the deb package related to the kernel generated by compiling

[ 0.k. ] Target directory [ orangepi-build/output/debs/ |

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

[ 0.k. ] File name [ linux-image-legacy-rockchip-rk356x 1.0.0 armé4.deb ]

f.  The time used for compilation

[ 0.k. ] Runtime [ 5 min ]

g. Finally, the compilation command to repeatedly compile the kernel selected last
time will be displayed. Use the following command to start compiling the kernel
source code directly without selecting through the graphical interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi3b BRANCH=legacy
BUILD OPT=kernel KERNEL_CONFIGURE=no |

7) View the deb package related to the kernel generated by compilation
a. linux-dtb-legacy-rockchip-rk356x 1.0.0_armé64.deb Contains dtb files used by the kernel
b. linux-headers-legacy-rockchip-rk356x_1.0.0_armé4.deb Include kernel header files

c. linux-image-legacy-rockchip-rk356x_1.0.0_armé4.deb Contains kernel images and kernel
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modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk356x 1.0.0 arm64.deb
output/debs/linux-image-legacy-rockchip-rk356x 1.0.0 arm64.deb

output/debs/linux-headers-legacy-rockchip-rk356x 1.0.0 arm64.deb

8) The files contained in the generated Linux-image deb package are as follows
a. Use the following command to decompress the deb package

test@test:~/orangepi-build$ cd output/debs

test@test:~/orangepi_build/output/debs$ mkdir test

test@test:~/orangepi_build/output/debs$ cp \
linux-image-legacy-rockchip-rk356x_1.0.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-legacy-rockchip-rk356x_1.0.0_armo64.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk356x 1.0.0 arm64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.160-rockchip-rk356x

| I— System.map-5.10.160-rockchip-rk356x
| L— vmlinuz-5.10.160-rockchip-rk356x
I— etc

| L— kernel

—1ib

| L— modules

I— linux-image-legacy-rockchip-rk356x 1.0.0 arm64.deb
L— usr

—1ib

L— share

9) The orangepi-bulid compilation system will first synchronize the Linux kernel source

code with the Linux kernel source code of the github server when compiling the Linux
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kernel source code, so if you want to modify the Linux kernel source code, you first need
to turn off the update function of the source code (You need to fully compile the Linux
kernel source code before turning off this function. Otherwise, you will be prompted
that the source code of the Linux kernel cannot be found. If you download the
source code package from Baidu cloud disk, there is no such problem, because the
source code of Linux has been cached.), otherwise the The changes made will be
reverted as follows:

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

10) If the kernel has been modified, the following method can be used to update the
kernel and kernel modules of the development board Linux system
a. Upload the deb package of the compiled Linux kernel to the Linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \

linux-image-legacy-rockchip-rk356x_1.0.0_armé4.deb root@192.168.1.xxx:/root

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

installed Linux kernel

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk356x

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

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk356x 1.0.0 _armo64.deb

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

modifications have taken effect

root(@orangepi:~# reboot

11) 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-rk356x-legacy.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/rk3566-

orangepi-cm4.dts
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4.5. Compile rootfs

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Rootfs and all deb packages, then enter

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board

| Choose an option |

Please choose a Board.

orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 T
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi8oe Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC I
E

orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

<Select> <Exit>

4) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bullseye Debian 11 Bullseye
Jammy Ubuntu jammy 22.04 LTS

5) Then select the type of image
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a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a image with a desktop, which is

relatively large

| Choose an option
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

6) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, and Debian Bullseye mainly
maintains XFCE and KDE desktops

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the

Enter key to skip directly here.
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| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet

multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then it will start to compile rootfs, and some of the information prompted during

compilation are as follows
a. The type of rootfs

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

b. The storage path of the compiled rootfs compressed package

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

c. The name of the rootfs compressed package generated by compilation

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. The time used for compilation

[ 0.k. ] Runtime [ 13 min ]

9) View the rootfs compressed package generated by compilation
a. jammy-xfce-arm64.f930ffebbac1a72108a2e100762b18f.tar.lz4 is the rootfs

compressed package, the meaning of each field of the name is

a) jammy indicates the type of Linux distribution of rootfs

b) xfce means rootfs is the type of desktop version, if it is cli, it means the type
of server version

c) arm64 represents the architecture type of rootfs

d) f930fféebbacl1a72108a2e100762b18f is the MDS5 hash value generated by
the package names of all software packages installed by rootfs. As long as
the list of software packages installed by rootfs is not modified, this value

will not change. The compilation script will use this MDS5 hash value to
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generate Determine whether rootfs needs to be recompiled
b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.current
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.list

10) If the required rootfs already exists under extermal/cache/rootfs, then compiling
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to find out whether it
has If there is rootfs available in the cache, use it directly, which can save a lot of

download and compilation time.

4.6. Compile Linux image

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing, then enter

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) Then select the model of the development board
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| Choose an option |

Please choose a Board.

orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3 T
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi4-1ts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT

orangepi8oQ Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA

orangepi5s Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe

orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC i

orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

<Select> <Exit>

4) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bullseye Debian 11 Bullseye

Jammy Ubuntu jammy 22.04 LTS

5) Then select the type of image
a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a image with a desktop, which is

relatively large

| Choose an option |
Select the target image type. ‘

Image with console interface (server)

Image with desktop environment

6) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)
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| Choose an option |

Select the target image type.

Standard image with console interface
Minimal image with console interface

7) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently, Ubuntu Jammy mainly maintains XFCE and Gnome
desktops, Ubuntu Focal only maintains XFCE desktops, and Debian Bullseye mainly
maintains XFCE and KDE desktops

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

You can then select additional packages that need to be installed. Please press the
Enter key to skip directly here.

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet
multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) Then it will start to compile the Linux image. The general process of compilation is as

follows
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a. Initialize the compilation environment of Ubuntu PC and install the software
packages required for the compilation process

b. Download the source code of u-boot and Linux kernel (if cached, only update the
code)

c. Compile u-boot source code and generate u-boot deb package

d. Compile the Linux source code and generate Linux-related deb packages

e. Make the deb package of Linux firmware

f. Make the deb package of the orangepi-config tool

g. Create a deb package supported by the board

h. If you are compiling the desktop image, you will also create desktop-related deb
packages

1. Check whether the rootfs has been cached, if not, recreate the rootfs, if it has been
cached, directly decompress and use

j. Install the previously generated deb package into rootfs

k. Make some specific settings for different development boards and different types
of images, such as pre-installing additional software packages, modifying system
configuration, etc.

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

m. Then copy the configured rootfs to the mirrored partition

n. Then update initramfs

o. Finally, write the bin file of u-boot into the image through the dd command

9) After compiling the image, the following information will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building
[ output/images/Orangepi3b_1.0.0_debian_bullseye desktop_ xfce linux5.10.160/Or

angepi3b_1.0.0_debian_bullseye desktop xfce linux5.10.160.img |

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

c. Repeat the command to compile the image, and use the following command to

start compiling the image directly without selecting through the graphical
interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi3b
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |
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S. Instructions for using the Orange Pi OS Arch system

5. 1. Orange Pi OS Arch system function adaptation

Function OPi OS Arch
USB2. 0x3 OK
USB3. 0x1 OK
SPIFlash+M. 2 NVMe SSD Boot 0K, It needs to be pasted with SPI
Flash to work normally
WIFI 0K
Bluetooth 0K
GPIO (40pin) 0K
UART (40pin) 0K
SPI (40pin) OK
12C (40pin) OK
PWM (40pin) OK
3pin debugging serial port 0K
eMMC start 0K
TF card start 0K
HDMI video OK
HDMI audio OK
Raspberry Pi 5 inch screen display 0K
Raspberry Pi 5-inch screen touch 0K
function
eDP display OK
0V5647 camera The kernel driver is OK, 3A is not
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adjusted
Gigabit Ethernet port 0K
Network port status light 0K
headphone playback 0K
headphone recording 0K
LED lights 0K
GPU NO
NPU NO
VPU NO

5.2. Orange Pi OS Arch System User Guide Instructions

First of all, please note that the OPi OS Arch system does not have a default orangepi
user and password, so after burning and starting the system, it is impossible to log in
remotely through the serial port and ssh directly (not even the root user). This is different
from Ubuntu and Debian systems.

When the OPi OS Arch system starts for the first time, it needs to be connected to an
HDMI display, and then initialize the system settings through the user wizard (including
creating a new user name and setting a password). The setup steps of the User Wizard are
as follows:

a) After burning the system, you will see the user wizard program shown in the

figure below after starting the system for the first time and entering the desktop
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Welcome to Orangepi OS Linux (rolling) setup

& M@ | omngepiostinusewp . - @ @O "BR cem

b) First you need to choose the desired language

Welcome to Orangepi OS Linux (rolling) setup

O T M@ [ orangepiostnxsewp.. - @ BO3 BB cem
c) After selecting the language, the user guide will immediately switch to the

corresponding language interface, such as the Chinese display as shown below

329



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

& M@ [ oungepiostnxEHE e @ @O "BE® cem

d) Then select the area

& M@ [ oungepiostnxEHE e @ @O "BE® cem

e) Then select the keyboard model
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& M@ - omngepostnaEREs L @ @O "BE® cem

f) Then create a new user name and set a password

& M@ - omngepostnaEREs @ BO3 "BR cem

g) Then make sure that there is no problem with the selection, and then click the
install button
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& M@ [ oungepiostnxEHE 5 © BO3 "EE cem

h) Then wait for the installation to complete

Orange Pi 05 has multimedia support and supports multi-core CPUs. it supports.
installatic d itis highly compatible with
open-source graphics drivers.

& M@ [ oungepiostnxEHE i © QO3 GRT eem
1) After the installation is complete, you need to click the Finish button to restart the

system
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G H M@ [ ommepostngnEn r © B O3 00 oo

j) After restarting, the Orange Pi Hello program will be started automatically. At this
time, you need to remove the check status in the lower right corner when starting up.
Otherwise, you need to manually close the Orange Pi Hello program every time you start
it.

@ m o

¥%33EZIOrange Pi OS! #3810
Orange Pi 05/ Orange PIE TS S HIFRBI R, Th
Orange PiRFUFF &R, SEBBLIRAEPCE{HOrange @ &
PiOSRME. THEIIEERSMANNETBOrange Pi OSLLR =T i)
Orange PifIEXEE.,

#50range Pi OSEERGEREFOBRINIE, Gl
TRBE SRR ORI, WERINAFRE—ED
HEFFOrange Pi 0S5,

a 364250611 (E3#) 609643839 (2#)
592292216 (E#) 727348445
QQRf 592286100 ()

AHHM: zhao steven@263.net  MBHIAHE: 0755-26765483 (G R 0755-26765674 FUEEN @D
O H @@ O omgerielo ] =] © BO3 22% sangepi

At this point, you can use the newly created user name and password to log in to the
OPi OS system through the serial port or ssh.
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5.3. How to set DT overlays

LCD MIPI screen, eDP screen, and multiplexing functions such as
[2C/SPI/UART/PWM in 40pin are disabled by default in the dts of the kernel, and the
corresponding DT overlays need to be manually enabled to use.

The method of opening DT overlays in OPi OS Arch system is as follows:

1) First open the /boot/extlinux/extlinux.conf configuration file

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

2) Then open the corresponding configuration by adding FDTOVERLAYS
/dtbs/rockchip/overlay/xxx.dtbo in /boot/extlinux/extlinux.conf

Note that xxx.dtbo in FDTOVERLAYS /dtbs/rockchip/overlay/xxx.dtbo needs to

be replaced with the specific dtbo configuration, please do not copy it.

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL OPIOS ARM

LINUX /Image

FDT /dtbs/rockchip/rk3566-orangepi-3b.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/xxx.dtbo #Configuration that needs to be
added

3) The storage path of xxx.dtbo in the OPi OS Arch image is as follows, please note that
not all dtbos under this path can be used.

boot/dtbs/rockchip/overlay/

4) The DT overlays configuration that can be used by the development board is as

follows
Features on the development Corresponding DT overlays configuration
board
EDP screen rk356x-edp.dtbo
Raspberry Pi 5 inch screen rk356x-raspi-7inch-touchscreen.dtbo
40pin expansion interface - rk356x-i2c2-m1.dtbo
12C2
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40pin expansion interface - rk356x-i2¢3-m0.dtbo
12C3
40pin expansion interface - rk356x-i2c4-m0.dtbo
12C4
40pin extension interface - rk356x-pwml1-m1.dtbo
PWMI11
40pin extension interface - rk356x-pwml15-m1l.dtbo
PWMI15
40pin expansion interface - rk356x-uart3-m0.dtbo
UART3
40pin expansion interface - rk356x-uart7-m2.dtbo
UART?7
40pin expansion interface - rk356x-uart9-m2.dtbo
UART9
40pin expansion interface - rk356x-spi3-m0-cs0-spidev.dtbo
SPI3

5) If you need to open multiple configurations at the same time, just add the paths of
multiple configurations directly behind FDTOVERLAYS. For example, the

configurations to open i2¢2 and pwml1 at the same time are as follows

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL OPIOS ARM

ILINUX /Image

IFDT /dtbs/rockchip/rk3566-orangepi-3b.dtb

IFDTOVERLAYS /dtbs/rockchip/overlay/rk356x-i2c2-ml.dtbo /dtbs/rockchip/overlay/rk356x-pwm11-m1.dtbo

6) After setting, you need to restart the system to make the configuration take effect

[orangepi@orangepi-pc ~]$ sudo reboot
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0.4. Use of Raspberry Pi 5-inch screen

5.4. 1. How to assemble the Raspberry Pi 5-inch screen
Please refer to the assembly method of the Raspberry Pi 5-inch screen (click the

text in the blue part to jump to the corresponding position).
5.4.2.  How to open Raspberry Pi 5-inch screen configuration

By default, OPi OS Arch mirroring does not enable the configuration of the
Raspberry Pi 5-inch screen. If you need to use the Raspberry Pi 5-inch screen, you need
to manually open it. The method to open the configuration is as follows:

a. First add the following configuration in /boot/extlinux/extlinux.conf

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

ILABEL OPIOS ARM

ILINUX /Image

IFDT /dtbs/rockchip/rk3566-orangepi-3b.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk356x-raspi-7inch-touchscreen.dtbo #Configuration that needs
to be added

b. Then restart the system

[orangepi@orangepi-pc ~]$ sudo reboot

After restarting, you can see the display on the LCD screen as follows:

5.5. How to use the eDP screen

5.5.1.  Assembly method of eDP screen

Please refer to how to use the eDP screen (click the text in the blue part to jump
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to the corresponding position).
5.5. 2. How to open eDP screen configuration

The OPi OS Arch image does not enable the eDP screen configuration by default. If
you want to use the eDP screen, you need to manually open it. The method to open the
configuration is as follows:

a. First add the following configuration in /boot/extlinux/extlinux.conf

[orangepi@orangepi-pc ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL OPIOS ARM

LINUX /Image

FDT /dtbs/rockchip/rk3566-orangepi-3b.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk356x-edp.dtbo #Configuration that
needs to be added

b. Then restart the system

[orangepi@orangepi-pc ~]$ sudo reboot

After restarting, you can see that the display of the eDP screen is as follows:

5.6. How to install the software

Use the pacman package management tool to install software that is not in OPi OS.
For example, the command to install the vim editor is as follows. If you want to install
other software, you only need to replace vim with the package name of the software you

want to install.
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[orangepi@orangepi-pc ~]$ sudo pacman -Syy vim

6. Android 11 operating system instructions

6. 1. Supported Android versions

Android version Kernel version

Android 11 Linux4.19

6. 2. Android Function Adaptation

Functions Android 11
USB2.0x3 OK
USB3.0x1 OK

M.2 NVMe SSD boot OK
WIFI OK
Bluetooth OK
GPIO (40pin) OK
UART (40pin) OK
SPI (40pin) OK
12C (40pin) OK
PWM (40pin) OK
PWM fan interface OK
3pin Debugging serial port OK
EMMC OK
TF card boot OK
HDMI video OK
HDMI Audio OK
LCD OK
eDP display OK
0OV5647 Camera The kernel driver is OK, 3A is not
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adjusted
Gigabit network port OK
Network port status indicator OK
Headphone playback OK
Headphone recording OK
LED Light OK
GPU OK
NPU OK
VPU OK
RTC OK
6.3. WIFI connection test method
1) First click enter Setting
758AM @ + @ o)

Q. Search apps

Calculator Calendar Camera Clock Contacts
Explorer Files Gallery Lightning Music

Q B ® > @

Search Settings Sound Recorder Video WebView Browser Tester
wiringOP

2) Then select Network & internet
800AM @ ¢ @ [0}

Q_ Search settings

a Network & internet
Wi-Fi, data usage, and hotspot

Connected devices

Bluetooth

3) Then select Wi-Fi
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8:00AM @ ¢ @

=

< Network & internet Q

= | WiFi
N off

+ Airplane mode

4) Then turn on the Wi-Fi switch

8:02am @ ¥ @

2

€ Wi-Fi Q

Use Wi-Fi ®

(©) To see available networks, turn Wi-Fi on

To improve location accuracy, turn on Wi-Fi scanning in scanning settings.

Wi-Fi preferences
Wi-Fi doesn't turn back on automatically

5) After turning on Wi-Fi, if everything is normal, you can scan for nearby Wi-Fi
hotspots

8:03AM @ ¢+ @ <8
. Wi-Fi

Jo)

Use Wi-Fi [ ]

9 4 4 9
' |
Ed

B B B OB

6) Then select the Wi-Fi you want to connect to, and the password input interface shown
in the figure below will pop up
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xunlong_orangepi_5G

[ show password

q W e r 1 ¥ u i o] p €1
a 5 d f g h i k | e

+ z X% c v b n m ! 7 +

(=

7) Then use the keyboard to enter the password corresponding to Wi-Fi, and then use the

mouse to click the Enter button in the virtual keyboard to start connecting to Wi-Fi

xunlong_orangepi_5G

@ # s % & : + ( ) “a

8) After the Wi-Fi connection is successful, the display is as shown in the figure below:
8:05AM % ¥

& Wi-Fi

xunlong_orangepi_5G
Connected

6.4. 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
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2) Then select Settings

758AM @ + @ )

Q. Search apps

2 - 0] @ B

Calculator Calendar Camera Clock Contacts
Explorer Files Gallery Lightning Music
Q El @ > ]
Search Settings Sound Recorder Video WebView Browser Tester
wiringOP

3) Then select Network & internet
800AM @ ¥ @ o)

Q,  Search settings

E Network & internet
Wi-Fi, data usage, and hotspot

Connected devices

Bluetooth

4) Then select Hotspot & tethering

8:07AM ¢ 0}
€« Network & internet Q

4 ))

Wi-Fi
Off

4 Airplane mode

<) Ethernet

® tiftspc| & tethering

(@) Data Saver

5) Then select Wi-Fi hotspot
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8:08AM ¥ ol

€ Hotspot & tethering Q

Wi-Fi hotspot
Not sharing internet or cdntent with other devices

USB tethering
Share tablet's internet connectiol

6) Then turn on the Wi-Fi hotspot, you can also see the name and password of the
generated hotspot in the figure below, remember them, and use them when connecting to
the hotspot (If you need to modify the name and password of the hotspot, you need to
turn oft the Wi-Fi hotspot first, and then you can modify it)

1AM ¢ [0}

€ Wi-Fi hotspot Q

7) At this time, you can take out your mobile phone. If everything is normal, you can
find the WIFI hotspot with the same name (here AndroidAP_6953) displayed under the
Hotspot name in the above picture in the WI-FI list searched by the mobile phone. Then
you can click AndroidAP_6953 to connect to the hotspot, and the password can be seen

under the Hotspot password in the above picture

{ B8 Fo ik 1R 5

T4 R C @

-_—

v/ xunlong_orangepi_5G 8 70
R

AndroidAP_6953 8 7 (0)

8) After the connection is successful, it will be displayed as shown in the figure below

(the interface of different mobile phones will be different, the specific interface is subject
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to the display of your mobile phone). At this point, you can open a webpage on your
mobile phone to see if you can access the Internet. If you can open the webpage normally,

it means that the WI-FI Hotspot of the development board can be used normally.
| & [BEN

T4 R - @,

v AndroidAP_6953 8 7 ()

6. 5. Bluetooth test method

1) First click enter Setting

758AM @ ¢ @
Q, search apps

& - ol e B
Contacts

Calendar Camera Clock

Calculator
Music

Files Gallery Lightning

Explorer
Q E @® » o]
Video WebView Browser Tester

Sound Recorder

Settings

Search

wiringOP

2) Then select Connected devices

8:12AM ¥

Q  sea

a Network & internet
Wi-Fi, dat e, and hotspot
E Connected devices
Bluetoott

3) Then click Pair new device to turn on Bluetooth and start scanning the surrounding

Bluetooth devices
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8:13AM ¢ o}
€ Connected devices Q
OTHER DEVICES
g Uss

Charging this device

4) The searched Bluetooth devices will be displayed under Available devices

818 AM )

< Pair new device Q

Device name
rk3566

Available devices

test

nIr*wnrr

5) Then click the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Pair with test?

Bluetooth pairing code

727454

D Allow access to your%oma:ls and call history

CANCEL

6) The test here is the configuration process of the development board and the Bluetooth
of the Android mobile phone. At this time, the following confirmation interface will pop

up on the mobile phone. After clicking the pairing button on the mobile phone, the
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pairing process will start

ESrk3566H31057

5 Ay g

727454

FIF iR EERRMIBIECR

TINERSSR

Bl

7) After the pairing is completed, you can see the paired Bluetooth device as shown in

the figure below
B:24AM ¥ @
€ Connected devices Q
g Use

arging this device
+ Pair new device

PREVIOUSLY CONNECTED DEVICE

Ra test ]

> See all

8) At this time, you can use the Bluetooth of your mobile phone to send a picture to the
development board. After sending, you can see the following confirmation interface in
the Android system of the development board, and then click Accept to start receiving the

picture sent by the mobile phone.
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Accept incoming file?

From
test

Filename
1689731722436 jpg

226 kB

DECLINE  ACCEPT

9) You can open the Download directory in the file manager to view the pictures

received by the Android system Bluetooth of the development board

Internal Memory/Download

& Home Levelup = Multi [# Editor B NewFolder B2 Back |

W% 1689731823369_082726.jpg

6. 6. How to use Raspberry Pi 5-inch screen

Please make sure that the image used is the following two versions of the image:
OrangePi3B_RK3566_Androidl1_lcd_vl1.x.x.img
OrangePi3B_RK3566_Androidl1_spi-nvme_lcd_v1.x.x.img

1) The screen needs to be assembled first, please refer to the assembly method of the

Raspberry Pi 5-inch screen

2) Connect the Type-C power supply to the board and power it on. After the system starts,

you can see the screen display as shown in the figure below

Both the display and touch of the Raspberry Pi 5-inch screen can be used. If you
have problems with the screen test, please make sure that the screen you purchased
is exactly the same as the screen that the Orange Pi is compatible with.

The Orange Pi compatible screen is described in the assembly method of the

Raspberry Pi 5-inch screen.
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6.7. How to use the eDP screen

Please make sure that the image used is the following two versions of the image:
OrangePi3B_RK3566_Android11_lcd_vl1.x.x.img
OrangePi3B_RK3566_Androidl1_spi-nvme_lcd_v1.x.x.img

The eDP screen has no touch function.

1) Currently only one eDP screen is compatible, including the following accessories:

a. 0.5 pitch 30pin single-head cable in the same direction
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":‘-b'% Q?% 30pin single head
et N
7 e
"0.»,:'0 ";&’ .
oW,
)

In the same direction (the contact
points of both ends are on the same surface)

b. 15.6-inch eDP display with a resolution of 1920x1080

DP interface

2) Connect the FPC end of the 30pin single-head codirectional cable to the eDP interface

of the development board, and connect the other end to the eDP 1nterface of the screen
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3) Then connect the Type-C power supply to the board and power it on. After the system
starts, you can see the screen dis

6.8. 4O0pin interface GPIO, UART, SPI and PWM test

6.8.1.  40pin GPIO port test
1) First click on the wiringOP icon to open the wiringOP APP

Q search apps

B = ol @ B

Calculator Calendar Camera Clock Contacts

= O . o ®

Explorer Files Gallery Lightning Music

Q ] @ > i

Search

wiringOP

Settings Sound Recorder Video

WebView Browser Tester

2) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the GPIO_TEST button to open the GPIO test interface
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8:02aM @ ¥ a

wiringOP

GPIO_TEST

UART_TEST
12C_TEST
SPI_TEST

PWM_TEST

3) The GPIO test interface is shown in the figure below. The two rows of CheckBox
buttons on the left are in 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 will be set to high level; when the checkbox is unchecked, the GPIO pin
level will be set to low level; When the GPIO READALL button is pressed, information
such as wPi number, GPIO mode, and pin level can be obtained; when the BLINK ALL
GPIO button is clicked, the program will control the 28 GPIO ports to continuously
switch between high and low levels

8:03AM @ ¥

=]

wiringOP

SDA.2 D | GPIO READALL | BLINK ALL GPIO

scLz [
GPI04_A4 [] [J rxp.2
[0 mxp.2

GPio3_ce [] [] ePio3c7

lGPIo4_Ao0 ]

6PI04_A2 [] [] GPIOa_A3
[ crioa_a1

sPI3_TXD []

sPI3_RxD [] [] GPI04_B1

spi3_cLk [] [ spiz_cs1
[J cPioa_a7

spas [J [JscLs
lGPI04_A5 []
6PI03_D4 [] [] 6PI0a_CO

ePI03_D7 []

cPi03_po [] [] cpio3_ns

4) Then click the GPIO READALL button, the output information is as shown in the
figure below:
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8:05AM @ ¥ @

wiringOP

spa2 [ GPIO READALL BLINK ALL GPIO
scL.2 [
GPI04_A4 [[] [] RxD:2

[ b2

6Pio3_ce [] [] erioa_c7

GPI04_A0 []

GPI04_A2 [] [[] GPI04_A3
[] ePioa_a1

sPI3_TXD []

sPI3_RXD [] [] GPioa_B1

sPi3_cLk [[] [] spi3_cst
[[] ePioa_a7

spA3 [] [ scL3

GPI04_A5 []

GPI03_D4 [] [] GPioa_co
GPI03_D7 []

GP103_po [] [] 6Pi03_D5

5) There are a total of 28 GPIO ports in the 40pins of the development board that can be
used. The following uses pin 7 — the corresponding GPIO is GPIO4 A4 — the
corresponding wPi serial number is 2—as an example to demonstrate how to set the high
and low levels of the GPIO port. First click the CheckBox button corresponding to pin 7.
When the button is selected, pin 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 setting high level

SUuCCEsS

spA.2 [ ]
scL.2 [}

GPIO4_A4 [ ] rXD.2

[] Txp.2

GPlo3_ce [ | [ ] Grio3_c7

GPI04_A0 [ ]
GPI04_A2 [ ] [] cPio4_A3
[ ] cPI04_A1
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6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is high

8:08AM @ ¥

wiringOP

soa2 [ GPIO READ{L BLINK ALL GPIO
scL2 [0
GPI04_A4 [J rxp.2

O .2

epioz_ce [] [] erioac7

GPI04_A0 []

GPio4_A2 [] [ cPio4.A3
[ crios_a1

sPI3_Txp []

sPi3_RxD [] [] crio4_B1

spis_clk [ [ spiz.cst
[ crioa_a7

spa3 [] [JscLs

GPI04_AS []

crio3_p4 [] [] criosco
GPI03_D7 []

6pPio3_po [] [] 6PIo3ps

7) Click the CheckBox button in the figure below again to cancel the check status. Pin 7
will be set to low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Ov, it means that the low level is set successfully.

spA.2 []

scL.2 | ]
IGPloa_M L] (] rxp.2
[] TxD.2

GPlo3_ce [ ] [ ] 6Pio3_Cc7

GPI04_A0 | ]
GPI04_A2 [ ] [] GPIO4_A3

[ ] cPI04_A1

8) Then click the GPIO READALL button, you can see that the current pin 7 mode is
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OUT, and the pin level is low

1AM @ ¥

wiringOP

spaz [J GPIO READALL BLINK ALL GPIO
scLz [
GPioa_ad [ [] rxp.2

[ o2

epioz_ce [ [] ePio3c7

GPI04_a0 []

GPI04_A2 [[] [] 6PI04_A3
[ GPio4_A1

sPI3_TXD []

sPI3_RxD [] [[] 6Pi04_B1

spiz_cLk [] [] spis_cst
[ ePioa.A7

spA3 [J [0 scL3

GPI04_A5 []

GPI03.04 [] [] GPio4_co
6PI03.07 []
6PI03.00 (] (] cPio3_Ds

6. 8. 2. 40pin UART test

1) UART7 and UART9 are enabled by default in Android. The position of the 40pin is
shown in the figure below, and the corresponding device nodes are /dev/ttyS7 and

/dev/ttyS9 respectively

uart?/ uart9

2) First click on the wiringOP icon to open the wiringOP APP

Q search apps

Calculator Calendar Camera Clock Contacts
Explorer Files Gallery Lightning Music

2 B ® @

Search Settings Sound Recorder Video WebView Browser Tester
wiringOP
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3) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the UART_TEST button to open the UART test interface

s:02aM @ 4 @ [0

wiringOP
GPIO_TEST
12C_TEST
SPI_TEST

PWM_TEST

4) The serial port test interface of the APP is shown in the figure below

8:03aM @ ¥ @

wiringOP

-~ 115200 oOPEN

5) Take the test of UART7 as an example below, select the /dev/ttyS7 node in the
selection box, enter the baud rate you want to set in the edit box, and then click the
OPEN button to open the /dev/ttyS7 node. After the opening is successful, the OPEN
button becomes unselectable, and the CLOSE button and SEND button become

selectable
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g06aM @ + @

wiringOP

SEND

6) Then use Dupont wire to short the RXD and TXD pins of uart7
uart/

7) Then you can enter a character in the send edit box below, and click the SEND button

to start sending
g1am @ ¥ @

wiringOP

8) If everything is normal, the received string will be displayed in the receiving box
810amM O +* @

wiringOP

dev/ttyS =+ 115200 CLOSE

SEND

6. 8. 3. 40pin SPI test

1) According to the schematic diagram of the 40pin interface, the spi available for
Orange Pi 3B is spi3
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=

GPIO4 B2 (SPI3_MOSI_MO)
GPID4_BO (SPT3_MISO_MO)

14] GPIO4 B3 (SPI3 CLE MO}

e

clez L | c183
10uF GP1 10uF
04028 t\l_' COWN 2320 o co402B
1 D =
) P ”3“ 2 2
oSS RIE 7 RO201 5 € R3%9 1 200R, 2 R0201 SHi 1k
IR M1 o 8 TR S ;u ,‘_s
1 Gt R411 4TR . 2 RO201 ?1 1‘3 RAZ Y 2 RO201 i~ Wil
= RS 1 (, 2 ROZ01L = -~ -
A gﬂﬁz 5w
> Fdd 1 7 B0Z01 d B47 1 200R, 2RO20L ancoroa 23 14
2 AR 15 16 m—%\—mﬂ—l (—5R070T ;gc;;oa_; -
- R62 1 AIR A 2 RO201 i B Skt ol
S RRT 1 7 FO201 22 2l Ré8 2008, ZROZOL sappres x4 14
SEIEE 3 ROZ01 fé 5 70 T ((rm————
] o FTL
W 2 RO201 35; zg N ] 201 ¢S .
{3 R0Z01 2t -2 e
::ﬁ%:__ﬁga 701 ;i gg R16 1 200R, 2 R0201 Syer104_CO( i
2 ROZ01 ke S kb - .
7 0201 3 RSO 1 L200R, 2RO0L \yooroo e 14
AORE 2 RO201 2 ® RS2 1 2R0201 <Coo1niThy (1281 501 ml) 14
37 38 B3 1 TAOL Kepproity (12er sty A4
39 40 2104 1281 2 _..JJ 1

2) Here, the SPI interface is tested through the w25q64 module. First, the w25q64 device

is connected to the SPI3 interface

3) Then click the wiringOP icon to open the wiringOP APP

Calculator

Explorer

wiringOP

1

Calendar

Files

Settings

Q search apps

Camera

o

Gallery

O]

Sound Recorder

Clock Contacts
Lightning Music

> e/

Video WebView Browser Tester

4) The main interface of wiringOP APP is displayed as shown in the figure below, click
the SPI_TEST button to open the SPI test interface
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7:56AM @ ¥ @ o]
wiringOP
GPIO_TEST
UART_TEST

12C_TEST

PWM_TEST

5) Then click the OPEN button to initialize the SPI

7.57AM @ ¢ @

wiringOP

/dev/spidev3.0 *  SP|Channel: SPI Port: SPI Speed: 2000000

OPEN

datal0]; Ox9f data[1]: 0x09
data[2]: 0x09 data[3]: 0x09

TRANSFER

ISP[ Open Success, channel: 3, port: 0, speed:2000000

6) Then fill in the bytes that need to be sent, such as reading the ID information of
w25q64, fill in the address 0x9f in data[0], and then click the TRANSFER button

7:57AM @ ¥ @

wiringOP

/dev/spidev3.0 v  SP| Channel SPiPort: () sPispeed: 2000000

OPEN

d.][::[t.].:.]mi"}. 0x09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 3, port: 0, speed:2000000

7) Finally, the APP will display the read ID information
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750aM @ ¢ @
wiringOP

/dev/spidev3.0 ~ SPIChannel: 3 SPIPort: O SPISpeed: 2000000
OPEN

datal0]: Ox9f data[1]: 0x09

data[2]: 0x09 data[3] GXOQ

TRANSFER

ISPI Transfer success
ret.4

data[0]:9f

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, corresponding to the value read above (h stands for hexadecimal)

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25QB4FV (SPI) 16h 4017h
W25QB4FV (QPI1) 16h 6017h

6. 8. 4. 40pin PWM test

1) Android enables PWMI1 by default, and the corresponding pin is located at 40pin as

shown in the figure below
PWM15 PWM11

2) First click on the wiringOP icon to open the wiringOP APP
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Q search apps
B T
B = al @ B
Calculator Calendar Camera Clock Contacts

0 P w ®

Explorer Files Gallery Lightning Music

Q 3 ® > o]

Search Settings Sound Recorder Video WebView Browser Tester

wiringOP

3) Then click the PWM_TEST button on the main interface of wiringOP to enter the
PWM test interface
756AM @ + @ ]
wiringOP
6pi0_TEST
UART_TEST
126 TesT

SPITEST

PWM_TEST

4) The base address corresponding to PWMI1 is fe6f0030, here pwmchip0 shows
fdd70020.pwm on the right, then you need to click the drop-down option to select other

pwmchips until fe6f0030.pwm is displayed on the right

803aM @ ¥+ @
wiringOP

Controller: puwmenip - I:l

Channel: 0
Period: 50000

EXPORT

pwmchip0 Duty

5) When the drop-down option selects pwmchip3, the corresponding base address of
PWMI11 is fe6f0030 on the right
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8:07AM @ ¥ @ {
wiringOP

Controller:| i > ‘

Channel: 0

Period: 50000

EXPORT

pwmchip3 Duty

6) Then confirm the PWM channel, the default is channel 0, and confirm the PWM cycle,
the default configuration is 50000ns, converted to PWM frequency is 20KHz, you can
modify it yourself, click the EXPORT button to export PWMI11

807AM @ ¥ @ [0}
wiringOP

Controller: pwmeni; v

Channel: 0

Period: 50000

EXPORT

pwmchip3 Duty

7) Then drag the drag bar below to change the PWM duty cycle, and then check Enable

to output the PWM waveform
g10am @ ¥ @

=

wiringOP
Controller: pwmenips >
Channel: 0

Period: 50000

UNEXPORT

Enable| pwmchip3 Duty |

8) Then use an oscilloscope to measure the No. 32 pin in the 40pin of the development

board, and you can see the following waveform
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20.0006kHz |
0228128230 11:27)

6.9. How to use ADB

6.9.1.  The method of USB OTG mode switching

The development board has 4 USB interfaces, among which the USB interface
marked in red box in the figure below can support both Host mode and Device mode,

and the other 3 USB interfaces only support Host mode.

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
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758AM @ ¢ @ @

Q Search apps

£ 5 ] @ B

Calculator Calendar Camera Clock Contacts
Explorer Files Gallery Lightning Music

Q 3 @ > o]

Search Settings Sound Recorder Video WebView Browser Tester
wiringOP

2) Then select About tablet

a8 am @ @ 0]

E Storage
5% used - 243 GB free
Privac
Permission account activity, personal data

Location

Security

Accounts

No accounts added

f??essibility

Screen readers, display, interaction control.

Screenshot

Sereenshot

m System
anguages, gestures, time, backu

About tablet

rangepi3t

o <4 ([ ] | <

3) Then click the Build number menu bar several times with the mouse until the prompt

You are now a developer! appears
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10:07 AM

e

v}
About tablet

Model

orangepi3b

Android version
11

IP addre

Wi-Fi MAC address

To view, choose

Device Wi-Fi MAC address

Unavailable

Bluetooth address

IJnavailable

Up time

Build number

k3566_r-userdebug 11 RD2A.211001.002 eng.orange.202

o

You are now a developer!

»

4) Then click to return to the previous menu

“

5) Then select System

About tablet

Model
orangepi3b

Android version
11

IP address
feB80::a18e:3b41:a563:4574
192.168.1.222

Wi-Fi MAC address
To view, choose saved network

Device Wi-Fi MAC address
Unavailable

Bluetooth address
Unavailable

Up time
15:39

Build number

rk3566_r-userdebug 11 RD2A.211001.002 eng.orange.20230824.173248 release-keys

L[]

[«]
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022AM @ |
Storage
S% used - 243 GB free
Privac
aiebon.scaum sl psnal dt
Permissions, account activity, personal data
ﬂ Location
On -1 app has access to location
Security
Screen lock
E Accounts
No accounts added
Accessibility
Screen readers, display, interaction controls
u Screenshot
Screenshot
@ System
Languages, gestures, time, backup
E About tablet
orangepi3b
6) Then select Advanced
10:244M @ )

<_

=

System

Languages & input

Android Keyboard (AOSP|
Gestures

Date & time
GMT+00:00

ki
& Backup
off
Advanced
v
Reset options, Multiple users, Developer options

7) Then select Developer options in the expanded column
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10:25 AM

(—.

®

o

System

Languages & input
Android Keyboard (AOSP;

Gestures
@ Date & time
GMT+00:00
Back
@& R
off
Reset options
3 Netw -Lp : wice can ba
Network, apps, or device can be reset
o Multiple users
= 3 e
Signed in as Owner
‘ {} Developer options ‘

8) Finally find the USB OTG Mode Switch switch, turn on the switch to switch to

Device mode, turn off the switch to switch to Host mode

10:28 AM

&

®0

Developer options

Quick settings developer tiles

DEBUGGING

USB debugging
Debug mode when USB is connected

USB OTG Mode Switch

Open: Devicemode; Close: Host mode

6. 9.

Wireless debugging

Debug mode when Wi-Fi is connected

2. Use the data cable to connect to adb debugging
1) First prepare a good quality USB2.0 male-to-male data cable

-~
h N
.

2) Then refer to the method of USB OTG mode switching to switch USB OTG to
Device mode
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3) Then connect the development board to the Ubuntu PC through the USB2.0
male-to-male data cable. The position of the USB OTG interface on the development
board is shown in the figure below:

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

5) You can view the identified ADB devices through the following command
test@test:~$ adb devices

List of devices attached

S63QCF54CJ  device

test@test:~$ Isusb

Bus 003 Device 006: ID 2207:0006

6) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell

console:/ $

7) Execute the following command to remount the Android system
test@test:~$ adb root
test@test:~$ adb remount

8) Then you can transfer files to the Android system

test@test:~$ adb push example.txt /system/

6.9.3. Use network connection adb debugging

Using the network adb does not require a data cable to connect the computer
and the development board, but to communicate through the network, so first make

sure that the wired or wireless network of the development board is connected, and
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H then obtain the IP address of the development board, which will be used later. H

1) Make sure that the service.adb.tep.port of the Android system is set to port number
5555

console:/ # getprop | grep "adb.tcp"

[service.adb.tcp.port]: [5555]

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

number of network adb

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

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

4) Then connect to the network adb on the Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx  (IP #ht T BB KR E 1P Huht)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

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

5) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell

console:/ #
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7. How to compile Android11 source code

7.1. Download the source code of Android 11

1) First download the Android 11 source code sub-volume compressed package from the

Google network disk

a. Google Drive

= v s BRIEKEE v p-CcNIN
‘ B RK356X_Android11.tar.gz06 % v OrangePi 19:55 OrangePi 962.1MB & & %
B RK356X_Androidiitar.gz05 2 ~ OrangePi 19:31 OrangePi 4GB
B RK356X_Androidiltar.gz04 2 ~r OrangePi 19:31 OrangePi 4GB
B RK356X_Androidil.tar.gz03 2 ~w OrangePi 19:32 OrangePi 4GB
B RK356X_Androidiitar.gz02 2 ~ OrangePi 16:37 OrangePi 4GB
B RK356X_Androidiltar.gz01 2t ~r OrangePi 16:37 OrangePi 4GB
S RK356X_Androidi1tar.gz00 2t - QrangePi 16:37 OrangePi 4GB
B RK356X_Androidiitar.gz.mdSsum 2% ~ OrangePi 16:37 OrangePi 420 hFT

2) After downloading the sub-volume compression package of the Android 11 source

code, please check whether the MD5 checksum is correct, if not, please download the

source code again

test@test:~$ mdSsum -¢c RK356X Android11.tar.gz.md5sum
RK356X_Androidll.tar.gz00: OK
RK356X_Androidll.tar.gz01: OK
RK356X_Androidll.tar.gz02: OK
RK356X_Androidll.tar.gz03: OK
RK356X_Androidll.tar.gz04: OK
RK356X_Androidll.tar.gz05: OK
RK356X_Androidll.tar.gz06: OK

3) Then you need to merge multiple compressed files for decompression

test@test:~$ cat RK356X_Android11.tar.gz0* | tar -xvzf -
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7.2. Compile the source code of Android 11

1) First install the software packages required to compile the Android11 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 gcc-multilib g++-multilib libc6-dev-i386 libncursesS \
lib32ncursesS-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgll-mesa-dev libxml2-utils xsltproc unzip liblz4-tool

2) There is a build.sh compilation script in the source code, and the compilation
parameters are as follows

a. -U: Compile uboot

b. -K: Compile kernel

c. -A: compile android

d. -u: Package and generate update.img and update spi_nvme.img
e. -0: Compile OTA package

f. -d: Specify kernel dts

3) Compile uboot, kernel, android and package them into update.img
a. The command to compile and support HDMI 4K display mirroring (LCD is
turned off by default) is as follows:
test@test:~$ cd RK356X_Android11
test@test:~/ RK356X Android11$ export BOARD=orangepi3b
test@test:~/ RK356X Android11$ source build/envsetup.sh
test@test:~/ RK356X Android11$ lunch rk3566_r-userdebug
test@test:~/ RK356X Android11$ ./build.sh -AUKu

b. The command to compile and support LCD display mirroring (HDMI is disabled
by default) is as follows:
test@test:~$ cd RK356X_Android11l
test@test:~/ RK356X Android11$ export BOARD=orangepi3b
test@test:~/ RK356X Android11$ export DUAL_LCD=true
test@test:~/ RK356X_Android11$ source build/envsetup.sh
test@test:~/ RK356X Android11$ lunch rk3566_r-userdebug
test@test:~/ RK356X Android11$ ./build.sh ~-AUKu
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4) After the compilation is complete, the following information will be printed
redokakekrkimageMaker ver 2, [ Fdsdsskxck

Generating new image, please wait...

storage is spinor

Writing head info...

Writing boot file...

Writing firmware...

Generating MD5 data...

MD)5 data generated successfully!

INew image generated successfully!
rodckakakrkimageMaker ver 2, [ Fdsdsskk
Merging storage firmware, please wait...
storage count = 2

adding spinor_update.img...ok

adding pcie_update.img...ok

Merging firmware success.

Making update spi nvme.img OK.
Make update image ok!
/wspace3/RK3566/RK356X Androidl1

5) The final image file will be placed in the rockdev/Image-rk3566_r/ directory. Among
them, update.img is the boot image that supports TF card and eMMC, and
update_spi_nvme.img is the boot image of NVME SSD

test@test:~/RK356X Android11$ cd rockdev/Image-rk3566_r
test@test:~/RK356X_Androidl1/rockdev/Image-rk3566 r § Is update*

update.img update_spi_nvme.img
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8. Appendix

8. 1. User Manual Update History

Version Date Update Notes
v1.0 2023-08-29 initial version
vl.1 2023-09-05 Instructions for using the Orange Pi OS Arch system
vl.2 2023-09-21 Linux: How to create a WIFI hotspot through create ap

8.2. Image Update History

Date Update Notes

2023-08-29 Orangepicm4 1.0.0_ubuntu focal server linux5.10.160.7z
Orangepicm4 1.0.0_ubuntu_jammy_server linux5.10.160.7z
Orangepicm4 1.0.0_debian_bullseye server linux5.10.160.7z
Orangepicm4 1.0.0_debian_bookworm_server linux5.10.160.7z
Orangepicm4 1.0.0_ubuntu focal desktop xfce linux5.10.160.7z
Orangepicm4 1.0.0_ubuntu jammy_desktop xfce linux5.10.160.7z
Orangepicm4 1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
Orangepicm4 1.0.0_debian_bookworm_desktop xfce linux5.10.160.7z

OrangePiCM4 RK3566 Android11 v1.0.0.tar.gz
OrangePiCM4 RK3566 Android11 lcd v1.0.0.tar.gz
OrangePiCM4 RK3566 Androidl1 spi-nvme v1.0.0.tar.gz
OrangePiCM4 RK3566 Androidl1 lcd spi-nvme v1.0.0.tar.gz

* initial version

2023-09-05 Opios-arch-aarch64-xfce-opicm4-23.09-linux5.10.160.img.xz

* initial version

2023-09-21 Orangepicm4 1.0.2_ubuntu focal server linux5.10.160.7z
Orangepicm4 1.0.2_ubuntu_jammy_server linux5.10.160.7z

Orangepicm4 1.0.2 debian bullseye server linux5.10.160.7z
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Orangepicm4 1.0.2 debian bookworm server linux5.10.160.7z
Orangepicm4 1.0.2 ubuntu focal desktop xfce linux5.10.160.7z
Orangepicm4 1.0.2 ubuntu jammy desktop xfce linux5.10.160.7z
Orangepicm4 1.0.2 debian bullseye desktop xfce linux5.10.160.7z
Orangepicm4 1.0.2 debian bookworm desktop xfce linux5.10.160.7z

* Solve the problem of CPU frequency being limited to 1.2GHz
* Add rk356x-uart2-m0.dtbo
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