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1. Basic Features of Orange Pi S Plus

1.1. Whatis Orange Pi 5 Plus

Orange Pi 5 Plus adopts Rockchip RK3588 new-generation octa-core 64-bit ARM
processor, specifically quad-core A76 and quad-core AS5S5, using Samsung 8nm LP
process technology, large-core main frequency up to 2.4GHz, integrated ARM Mali-G610
MP4 GPU, embedded with high-performance 3D and 2D image acceleration modules,
built-in Al accelerator NPU with a computing power of up to 6 Tops, optional 4GB, 8GB,
16GB or 32GB memory, with up to 8K display processing capabilities.

Orange Pi 5 Plus introduces quite a lot of interfaces, including 2 HDMI outputs, 1
HDMI input, USB-C/DP interface, M.2 M-key PCle3.0x4, M.2 E-key PCle2.0x1, 2 2.5G
network port, eMMC expansion interface, USB2.0, USB3.0 interface, infrared, earphone,
onboard MIC, speaker, RTC 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 5 Plus supports Orange Pi OS, the official operating system developed by
Orange Pi. At the same time, it supports Android 12.1, OpenWRT, Debianl1, Debian12,
Ubuntu20.04 and Ubuntu22.04 and other operating systems.

1. 2. Purpose of Orange Pi 5 Plus

We can use it to achieve:

A Linux desktop computer
A Linux web server
Android tablet

Android game console, etc.

Of course, there are more functions. Relying on a strong ecosystem and
a variety of expansion accessories, OPi 5 Plus can help users easily realize
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the delivery from idea to prototype to mass production. It is a maker,
dreamer, amateur The ideal creative platform for enthusiasts.

1. 3. Hardware Specifications of Orange Pi 5 Plus

Hardware Specifications of Orange Pi 5 Plus

Master chip Rockchip RK3588(8nm LP process )

* 8-core 64-bit processor
CPU * 4 Cortex-A76 and 4 Cortex-A55 with independent NEON coprocessor

* Cortex-A76 up to 2.4GHz, Cortex-A55 up to 1.8GHz

* Integrated ARM Mali-G610
GPU * Built-in 3D GPU
* Compatible with OpenGL ES1.1/2.0/3.2, OpenCL 2.2 and Vulkan 1.2

Embedded GPU supports INT4/INT8/INT16/FP16, with computing power up
NPU
to 6 Tops

PMU RK806-1

RAM 4GB/8GB/16GB/32GB optional

* QSPI Nor FLASH: 16MB/32MB
* MicroSD card slot

Storage
* eMMC socket, external eMMC module can be connected

* M.2 2280 slot for NVMe SSD (PCle 3.0 x4)

* 2xUSB3.0
USB * 2x USB2.0

* 1 x Type-C

* 2x HDMI 2.1 output, up to SK@60FPS

* 1 x Type-C (DP 1.4A) output, up to 4K@60FPS
Video
* 1 x HDMI input, up to 4K@60FPS

* 1 x MIPI DSI 4 Lane output, up to 4K@60Hz

TP interface 1 x 6Pin FPC socket

Camera 1 x MIPI CSI 4 Lane
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* 1 x 3.5mm headphone jack audio input/output
* 1 x onboard MIC input

* 2 x HDMI output

Audio
* 1 x HDMI input
* 1 x DP output
* 1 x speaker output (2pin, 1.25mm specification)
Ethernet 2 x PClIe 2.5G Ethernet ports (RTL8125BG )

40pin expansion port Used to expand UART, I12C, SPI, CAN, PWM, GPIO interfaces

PCle M.2 M-KEY PCle 3.0 x 4 lanes, used to connect 2280 NVMe SSD solid state drive

Contains PCle 2.0 x 1/PCM/UART/USB2.0 interface, supports 2230 Wi-Fi6 /BT
PCle M.2 E-KEY

module
Button 1 MaskROM key, 1 RECOVERY key, 1 power on/off key
Powered supply Support Type-C power supply, SV@4A
Infrared receiver 1 x infrared receiver
LED RGB LED three-color indicator light

2pin, 1.25mm specification, used to connect 5V fan, support PWM control switch
Fan interface
and speed

RTC battery interface 2pin, 1.25mm specification, used to power the RTC module

Debugging 3pin debug serial port (UART)
Orangepi OS(Droid). Orangepi OS(Arch). Orangepi OS(OH). Ubuntu20.04.
Supported OS
Ubuntu22.04. Debianll. Debian12. OpenWRT and Android12
Introduction of Appearance Specifications
Product Size 100mm*75mm
Weight 86.5¢g
\Y_d

rangePi™ is a registered trademark of Shenzhen Xunlong Software Co., Ltd.
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1.4. Top view and bottom view of Orange Pi 5 Plus

Top view:

Bottom view:
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1.5. nterface details of Orange Pi 5 Plus

Rockchip RK3588/2.4GHz
(64 bit ARM®PQuad Core CortexA76+Quad Core CortexA55)

2.5G Ethernet *2 HDMI Out HDMI In

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

WU el

16MB/32MB
SPI FLASH -

5V Fan -
RTC Connector
(2Pin 1.25mm) —upiey I : : == 40pin
TTL Debug UART ik | 2 Pt R A . ot § expansion header
eMMC interface 2 ; ]
M.2 E-KEY(WiFi & BT) —

- Recovery Button

= Speaker Connector
i} 2GB/4GB/8GB
~ LPDDR4/4X

PMU(RK806-1) —& ¢ =
e — AWST33ATQR

PCle clock

USB3.0 Hub(GL3523) — &= b £58388

M.2 2230
Mounting —
PCB Nut

{— Audio infout

USB3.0 Type-C/DP | Power Button MiC . LED

MaskROM Button 2*UsSB 3.0 IR Receiver

2GB/4GB/8GB LPDDR4/4X
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SD Card slot

M.2 M-Key ; M.2 2280
(NVME PCle x4) Mounting
PCE Nut

RTL8125BG

Touch interface LCD Camera

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 is recommended)
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Samisk A &

Samisk
Ultra

1668 M
@A % I

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

3) Display with HDMI interface

¥ 1o e

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

Note, if you want to connect a 4K or 8K display, please make sure that the
HDMI cable supports 4K or 8K video display.
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5) Type-C to HDMI cable, connect the development board to an HDMI monitor or TV
for display through the Type-C interface

6) Type-C to USB adapter, used to connect USB devices such as USB storage devices or
mouse keyboards through the Type-C interface (there are 2 USB3.0 HOST interfaces
and 2 USB2.0 HOST interfaces on the development board, this accessory generally

not used)

l\

N\A

7) 10.1-inch MIPI screen, used to display the system interface of the development board
(this screen is common to OPi5/OPi5B)

—1 ol

_4‘

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

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

There are two Type-C ports that look the same on the development
board, and only this port can supply power.

This Type-C port cannot supply power to the development board.

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

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

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

control the Orange Pi development board
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“__-'rdncie Pi

Smart sleep

Simple and stylish

10) USB camera

WEBCAM Q @ HDFULL

- P
€ g e
N — \
—~—— —
 —————————

11) 5V cooling fan. As shown in the figure below, the development board has an
interface for connecting the cooling fan, and the interface specification is 2pin
1.25mm pitch

The fan on the development board can adjust the speed and switch through
PWM.

10
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12) Network cable, used to connect the development board to the Internet

13) The data cable of the Type-C interface, used for burning images, using ADB and other

functions

<

14) Infrared remote control

range pi 5 J

Note that the remote control of the air conditioner or the TV cannot control the
Orange Pi development board. The operating system provided by Orange Pi can

only ensure that the remote control provided by Orange Pi can be used by default.

15) OV13850 camera with 13 million MIPI interface (common with OPi5/OPi5B)

11
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17) M.2 M-KEY 2280 specification NVMe SSD solid state drive, PCle interface
specification is PCle3.0x4

ranxiand
meE

00 -
[sle]
[o]0]
[]s]
Q0
on

18) eMMC expansion module (to be added physical pictures)

The position where the eMMC module is inserted on the development board is

shown in the figure below:

12
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19) RTC battery, the interface is 2pin, 1.25mm pitch

The location of the RTC battery interface on the development board is shown in
the figure below:

20) Horn, the interface is 2pin, 1.25mm pitch

The interface position of the speaker on the development board is shown in the
figure below:

13
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Rackchia

21) Matching shell (pictures and assembly methods to be added)
22)3.3V USB to TTL module and DuPont line, when using serial port debugging
function, need USB to TTL module and DuPont line to connect the development

board and computer

23) 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 of materials is:

http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-plus.html

14
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Orange Pi 5 Plus

Downloads

Ve o °
@mw[ﬂ .t?.'

OpenWRT mage

range Pi OS{Arch] Orange P OS(Dr
Debian Image Android image Andreid Sourcs Code Linux Source code

2) The information mainly includes
a. User Manual and Schematic: Saved on Google Cloud Disk
b. Official tools: mainly include the software that needs to be used during the use
of the development board
Android source code: saved on Google Cloud Disk
Linux source code: saved on Github
OpenWRT source code: saved on Github
Android image: saved on Google Cloud Disk
Ubuntu image: saved on Google Cloud Disk

= m o m oo o/ o

Debian image: saved on Google Cloud Disk

Orange Pi OS image: saved on Google Cloud Disk

o e

j. OpenWRT image: saved on Google Cloud Disk

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

Windows PC

Note that the Linux image mentioned here specifically refers to the image
of Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

15
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2.3. 1. How to use balenaEtcher to burn Linux image

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

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

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

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

Note, if you download the OpenWRT image, you will see the following two
types of images in the download link of the OpenWRT image, please download
the image file in the ”TF card, eMMC and NVME SSD boot image” folder.

BB TFcard, eMMC and NVME S5D boot image

B3 SPIFlash boot image

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

download address is:

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

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

jump to the place where the software is downloaded

16
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‘ bolena More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

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

&

Select image

6) Then you can choose to download the Portable version of balenaEtcher software. The

Portable version does not need to be installed, and you can use it by double-clicking to

open 1t
ASSET 0s ARCH
ETCHER FOR WINDOWS {X86]|X64) {INSTALLER) WINDOWS X86[X64  Download
| ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS XB86|X64 Downloacll
ETCHER FOR WINDOWS {LEGACY 32 BIT) (X86|X64) (PORTABLE) WINDOWS X86|X64 Download
ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX X64 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX %86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

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

to open it. The balenaEtcher interface after opening is shown in the figure below:

17
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Etcher

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

When opening balenaEtcher, if the following error is prompted:
Attention

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

User did not grant permission.

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

Open
Troubleshoot compatibility

Open file location
_

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

18
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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...

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

using RPiPlay to enable screen

Flashing...

Get started

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

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

balenaEtcher is verifying the burnt image.

19
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© Etcher — 26% Validating...

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Validating...

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

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

* Etcher

&9 balenaEicher

Flash Complete!

1
¥

We hope you enjoyed
using Etcher!

Share on Twitter

20
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2. 3. 2. How to use RKDevTool to burn Linux image to TF card

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

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

brands

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

4) Then download the Rockchip microdriver DriverAssitant v5.12.zip and
MiniLoader 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 following folder.

BB Android APPs

B8 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

21
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I3 MiniLoader - what is needed for burning Linux images

4l

RKDevTool Release v3.15.zip &%

DriverAssitant_v5.12.zip &%

4

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

hereinafter referred to as the MiniLoader folder.

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

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

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPiFlash boot image

6) Then use decompression software to decompress DriverAssitant v5.12.zip, and then

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

s

= EMBE = e
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
&% Driverlnstall 2022/2/28 14:11 491 KB
= Readme 2018/1/31 17:44 1KB
| revison 2022/2/28 14:14 1KB

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

22
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follows

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

Driverlnstall b4

Ehe ﬂj

T,

HEE

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

s

EFR B =H i

bin 2022/12/1 1507 =

Language 2022/12/1 15:07 =
| | config.cfg 202273723 211 CFG 34 7 KB
4| config 2021/11/30 11:04 EEeE 2 KB
=] revision 2022/5/27 9:09 AR 3KB
.+ RKDevTool 2022/5/27 9:06 WEEE 1,212 KB
|5 FTETEHERS v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

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

23
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| BEHTETE 15 = <

THER FEEH SEME

]
| 77i% | it [E=S | B2 .|

ESNI= @ |..|
T mmmemn Lede
R 0x00000000 | Earamster
Elln 00000000 Thoot
(4 |7 0x00000000 | trust
5 | 000000000 Mizo
6 |[C 0x00000000 | Resoures
] 0x00000000 Hernel
8 ] 000000000 Baot
Elm 000000000 | Becovery
10 [T 000000000 Systen
[ [T 0=00000000 Backup
Loader: T T REAEE G
Clagmiiatnts
BAT BB >

10) Then start burning the Linux image to the TF card

a.

.

First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below
L o - EH:. -2 :'-

~Type-C

Make sure the development board is not connected to the Type-C power supply
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:

Finally, connect the power supply of the Type-C interface to the development
board, and power on, and then release the MaskROM button. The location of the

Type-C power interface is as follows:

(U

If the previous steps are successful, the development board will enter the

24
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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
|+ [ Ol b [&= @@ |..|
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
1w 000000000 System
un | 000000000 Backup
Loader: i ik
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
« BRITATE v2.96 = X
THESR FHREF SHmE
| |
%Lgi i - R S - S R
20 [ 000000000 | Parameter
2 O 0500000000 Uboot
|4 |C 000000000 trust
S m| 000000000 Mizc
6 [T 0500000000 | Resourse
[ 0500000000 Kernel
|5 |IC 00000000 oot
a |[C 000000000 Recovery
w | | 0x00000000 | System
lu [T | 0x00000000 | Backup _.\\\
_ _ _ Place the mouse cursor in this area
Loader T Y wETES A
Clsghistnts
| £ B MASKROMBE # EEE A =

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

V BRI ETR v3.15 = x
THES FEEE SR
[ I
+ | O|7epg et &= @ | .|
CL e Ledw
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
Elini 0500000000 trust 2
55| [J 000000000 Misc i
s [T 0x00000000 | Resowrce IR
N | 0x00000000 Kernel | EEET
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
(1 [T | 00000000 Backup | SHEE
SHES
Leeder: | i i wEsER || A=
Clagsists
| KB4 MASKROMEE #- e ]

h. Then select the import configuration option

25
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| BESEFS TR .15 = x
THER FHEER SR
[ I
%F‘;Eﬁihﬂii | &x g .|
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
[« |[TT] 0200000000 | trust
5 || 0=00000000 | Mise
la LT 0Z00000000. [ Rusdimey
EX i O=00000000 | el
Elisl 200000000 | Bosk
sl 0=00000000 | Recovery
do ] 0500000000 | System
u [T 0200000000 | Backup
Ineier. [ mir || oww || wEsEx | @R
LlsgmliEthtsS
| S Bl - MASKROM B 45 3-1 MASERON ~|

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

- X
TEe | 7 %
. 1 ||« orangepi » |MiniLoader sERlinu@ R EERRE | v | ® || £ i MiniLoader#Btinux..
|R oy R EE~- M @
O e i [ rk3s88_linux_emme.cfg
PonE [ k3588 linux peie.cfg
| | rk3588 linux tfcard.cfg
¥ =
bEs
B =3
e AR (C)
Loader o oo e Y
STEEN): | k3588 linux theard.cfg | [Confighiatca) =
\ L
j. Then click OK
- X

THAR HEEE SHEME

2 |[[¥|sp 0x00000000 Tinwe C:\Users\Adnini strator\Desktoph

RKDevTool X

o SNEERT. /

o Lo || owm | wepEe | &=
mEC S
\ 4Bl — 4~ MASKROM B £ S L El

k. Then click the position shown in the figure below
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THER FEEE SEmi

= X
I ! /
ERNNCHE: SN ST -3 L
I [Cationongo
2 |[¥[sn | 0x00000000 | limex

C:\UsershAdmini stratoriDesktopl. .. |

Loader

AT

1M

wEAER

3-1 MASEROM w
1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click to open
'V' : Lo .
%
| « v o « orangepi »lMiniLoaderrﬁLinuxﬁ@x?;—?FﬁﬂﬁﬂEﬁI v o ? E MiniLoader-£5Linux...
# IS
Wﬁ% R - M @
2 |1
= e i
b ELE H rk3588_linux_emmc.cfg
k3588 linux_pcie.cfg
’; ia | ] rk3588 linux tfcard.cfg
K [2] rkspi_loader
3T
=4
i
i FIBRE ()
Loader o e AT—sEE e
ST (N): | MiniLoaderallbin ~| [all ey v
|— | FI7FO) | [ =
m. Then click the position shown in the figure below
. ESHFFETE v3.15 ®
THER FEEE SR
[ I '
CRCIE: R ST T e /
o mara  O
2 |7 |sD 000000000 | limax | Co\Vsevs\hdministrateriDesktoph. ..
Loader Ver:1.11 #AT i BEAER BE
mELTE ]
| #2 B/~ MASKROM B % <HL s £
n.

Cligstaitits

He B -A-MASKROM L 7

b

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 be H
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burned to orangepi.img or other shorter names, so that you can see the percentage

value of the burning progress when burning the image.

w
X
| € . » WE3EE > =M@ > orangepi » v O O IE orangepi REE
% |0
ng mn - R B O @
2 |
| = pEE 4 MiniLoader BERLinu S SEAZIRER
5 EC || orangepi
Loader
SHEN): [orangep | [l Fiey -
| | FF(0) || [
0. Then please check the option to force writing by address

| EEEFETE V5 = -
THER FOEE S

|

4 | O 75fk [t &= @@ .|

[l [DA0OI0000 | Toader | C:\Userstlecllesktoplndroidfl .
1z |[ =D | 000000000 Liru C:\Users\lee\Desktoplorangepite. .. |
Loader ver:1.11 | {hd3 14 EEAEE | A
Bl ey

| 42 Bl —/4~MASKROM ¥ 4% 31 -MASKRIM v|

p. Then click the execute button to start burning the linux image to the tf card of

the development board

THER AEENE S8

|
%_E U T S - S O
L | Lesder O sersilecilesktoptindroidfil .

2 |[¥ s 0x00000000 Tirae C:YUsersileeiDesktop'orangepi o

o || mEsEs | e
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q- The log displayed after burning the linux image is shown in the figure below
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r. After burning the linux image to the TF card, the linux system will start

automatically.

2.3. 3.

How to use Win32Diskimager to burn Linux image

1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of

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

and other brands

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

3) Then format the TF card
a. SD Card Formatter can be used to format the TF card. The download link is

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

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

c. IfonlyaTF card is inserted into the computer, the drive letter of the TF card will

be displayed in the "Select card" column. If multiple USB storage devices are

inserted into the computer, you can select the corresponding drive letter of the

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

Card information

Type SDHC s-)
Capadity 14.84G8
Formatting options

(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

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

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

SD Card Formatter

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

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

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

o Formatting was successfully completed

Volume information:

File system: FAT32

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

Veolume label:

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

the image file of the operating system. The size is generally more than 2GB
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Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TF card, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

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

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

¢) Finally click "Write" to start burning

%y Wind) BESGTH - 10 - o x
e i

[ == |
e \ f

x = =N N

Select the image file  38lect the TF card

Ll ismeamaE

fiFER

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 image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page, and the Ubuntu PC refers to

the personal computer with the Ubuntu system installed.

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

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

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

P
? boler\a More Products v Resources v Customers & Partners v Pricing Contact Login m

ETCHER

Flash. Flawless.

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

&

Select image

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) (X&8G|X64) (PORTABLE) WINDOWS X&6|X64  Download

ETCHER FOR MACOS MACOS XE4 Download
I ETCHER FOR LINUX X684 (64-BIT) (APPIMAGE) LINUX H64 Download |
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX XBE Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages? #, 0SS hosting by doudsmith

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

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

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

test@test:~$ 7z x orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
test@test:~$ Is orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.*
orangepiSplus 1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
orangepiSplus_1.0.0_debian_bullseye desktop xfce linux5.10.160.sha  # checksum file

orangepiSplus 1.0.0_debian bullseye desktop xfce linux5.10.160.img  # mirror file

If you download the OpenWRT image, the compressed package ends with gz, and the

decompression command is as follows:

test@test:~$ gunzip openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img.gz
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test@test:~$ Is openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img

openwrt-aarch64-opiSplus-23.05-linux-5.10.110-ext4.img  # mirror file

7) After decompressing the image, you can first use the sha256sum -c¢ *.sha.sha
command to calculate whether the checksum is correct. If the prompt is successful, it
means that the downloaded image is correct, and you can safely burn it to the TF card. If
it prompts that the checksum does not match, it means There is a problem with the
downloaded image, please try to download again

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

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

If you download the OpenWRT image, you need to verify the compressed package,

do not decompress it and then verify it

test@test:~$ sha256sum -c openwrt-aarch64-opiSplus-23.04-linux-5.10.110-ext4.img.gz.sha

openwrt-aarch64-opiSplus-23.04-linux-5.10.110-ext4.img.gz: OK

8) Then double-click balenaEtcher-1.14.3-x64.AppImage on the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required), and the interface after

balenaEtcher is opened is shown in the figure below

& balenaEtcher

o

B Flash from file

& Flash from URL

1B clone drive

9) The specific steps to use balenaEtcher to burn the Linux image are as follows
a. First select the path of the Linux image file to be burned

b. Then select the drive letter of the TF card

c. Finally click Flash to start burning the Linux image to the TF card
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Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

10) The interface displayed in the process of burning the Linux image by balenaEtcher is
shown in the figure below, and the progress bar displays purple, indicating that the Linux
image is being burned into the TF card

Etcher = 50% Flashing...

&9 balenaEicher

©O — A

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

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

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

&

' balenaEicher

©O — A

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

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

insert it into the TF card slot of the development board for use.

Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena
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2.5. How to burn Linux image to eMMC

Note, after burning the image into eMMC, if the test finds that it cannot be
started, please clear the SPIFlash and try again. For the method of clearing
SPIFlash, please refer to the method of using RKDevTool to clear SPIFlash.

2.5.1.  How to use RKDevTool to burn Linux image into eMMC

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

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

1) The development board reserves the expansion interface of the eMMC module.
Before burning the system to the eMMC, you first need to purchase an eMMC module
that matches the eMMC interface of the development board. Then install the eMMC
module to the development board. The eMMC module and the method of plugging into

the development board are as follows:

2) Itis also necessary to prepare a data cable with a good quality Type-C interface
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3) Then download Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool Release v2.96.zipRKDevTool Release v3.15.zip from the
Orange Pi data download page, please make sure that the version of the downloaded
RKDevTool tool is v2.96.
a. On the download page of Orange Pi, first select the official tool, and then enter
the following folder

B3 Android APPs

B Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

L ITTTTT

B3 MiniLoader - what is needed for burning Linux images

4l

RKDevTool_Release v3.15.zip A%

5 DriverAssitant_v5.12.zip &%

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

hereinafter referred to as the MiniLoader folder.

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

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

H Note, if you download the OpenWRT image, you will see the following two types H
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of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

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

find the DriverInstall.exeexecutable file in the decompressed folder and open it

o~

Fuh
ADBDriver
bin
Driver

5] config

|=| Readme

1 wvo
8 =

1KB

1KB

|2 revison

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

a. Click the "Driver Installation" button

© BSHIEHENTE v5.12 X

wa | YEEhEI ‘
TIRINENRNnnnnnnmnm

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

Diriverinstall =

EEhE

SRR

1 (i

7) Then decompress RKDevTool Release v3.15.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it
= ) EHEE == b
bin

Language

02271211

[7] config.cfg
=] config

= revision

% RKDevTool

1% FFETEERNE V10

KB
KB

{ IR % R S B ™ T i~

o O O O O O

%]

450 KB

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

\ BERFFETER v31s = x

THES HEE SETm

L e
r I

| Farameter
0x00000000 | Voot

0x00000000 trust

0x00000000
000000000
000000000
0200000000
000000000
000000000 System
0x00000000 Backup

) PP P O P P PR PP P

e e e

Loader thaT S HEDER =
[WE: 5 e

BedT R Bl vt i

9) Then start burning the Linux image into eMMC
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below
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~Type-C
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
position of the MaskROM button on the development board is shown in the
figure below:

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

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 2 X
THIRR FEEE SR
[ I
|+ [ Ok (&= (@@ .|
C0 0 lmeomnt - Lesde
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
i [hel0000000 trust
50| [J 000000000 Mise
s [T 000000000 Resource
EEEN ] 000000000 Kernel
1z |[C 000000000 oo
9 |C 000000000 Eecover:
1w 000000000 System
e 000000000 Backup
Loader: iz i
[WE: =
I 1
| | 84 MASKROME: % | o s B

f.  Then place the mouse cursor in the area below
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- X
| |
I_ﬁ_f_D_\_Efﬁ_uﬂ_i.i._\_%% @E .|
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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
| J W "MASKROM 45 = e

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

V BEEITE TR v3.15

x
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20T 000000000 | Parameter

B =] 0500000000 Uboot

T i 0000000 trust 3
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il | 000000000 | Kernel AT
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SHEE
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h. Then select the import configuration option
| BESEFS TR .15 = x

THER FHEER SR
[ I
%E,\Eﬁjiﬁm &7 B L]
r
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
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il 0500000000 | Hernel
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sl 0=00000000 | Recovery
do ] 0500000000 | System
u [T 0200000000 | Backup
Loader: | AT | BEAEE =
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| S Bl - MASKROM B 45 31 MASERON “

i.  Then select the rk3588 linux_emmc.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open
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jw. TR TE v3.15 X
| 3R aF x &

o v > IEERE » =@ > orangepi sIMiniLuaderrﬁiLinuxﬁmﬁﬁmﬁﬁl <] 2 IE MiniLoader-22Linux...
me  FEwes BB m @
i
T [ rk3588 linux peie.cfg
| rk3588_linux_tfcard.cfg
STEEEN: | k3588 linux_emme.cfg v| ConfigFile(".cfg) |
i s
j. Then click OK
j TR TE X
THIER FOEE S
|
E_‘uﬁﬁ_\m_\i | iz Gl
v
ENicaE 0200000000 Linux C:\Uzersihdministrator\Deshtoph... |
RKDevTool x
o SNBSS /
Loadsr Ver:1.11 | 4T 1T REARE | | B=
Dl
| J& BL— ~MASKROM ¢ - s L o]
k. Then click the position shown in the figure below
| ESAFTETE V.15 =
THAR FAEE ST
[
%ﬂfﬁfi\iﬂﬂibzi
v
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=

000000000 Linux

Loader Yer:1.11 ihiT

[BE- G S

14

|
| Bife

C:\Uzersiadmini stratoriDesktopl.

pEhER | |

RBL -A-MASKROME: %

2-2 MASEROM

e

and then click to open

Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
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VI x

4 1> BEE > SE > orangepi > [Minloader BERLnum e EEREASE| v o O % MiniLoader-ERLinux..
Em v FEE BB~ M @
o el * |7 MiniLoaderallbin
ErE ] T Trk2588 linuxemme.cfg

B ‘J: rk3588_linux_pcie.cfg

: [ rk3s588_linux_tfeard.cfg
3 5] rkspi_loader
+ 5

b ER

W =a

e FHIERE (C)

e AmeEs e

oz | <] [ai Eiegy -

v

m. Then click the position shown in the figure below

| BECHFETE 15

= X
THER ASEE e

=R = /

(e [
2 v | Emc 0x00000000 linux C:\Users\Administrator\Desktopl,
Loader Ver:1.11 AT i IEESRE -
Clsgiliztis
Ziﬂﬂ "FHASKRUM&?& 22 MASKROM ~

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 be
burned to orangepi.img or other shorter names, so that you can see the percentage
value of the burning progress when burning the image.
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= b4
X
« . 4 > UWHEERE > =M > orangepi » v O K T orangepi FEE
=
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2 ¥
= R 4 MiniLoader BERLinu S SEAZIRER
|| orangepi
Loader o
SHEN): [orangep | [alFlern -
| | Hﬁ@)lr: mE |
0. Then please check the option to force writing by address
| EEETETE V315 - w
THIER FEEE SHR
[ I
%uﬁﬁ BT | 2 | Fiz [
'z | [v EmC 000000000 linu C:\Usersilee!Desktophorangepito
EE =
Losder Va1t | T g0 | | BEAEE || @z |
e ]
| Bl MASKROM Bt % 22 MASERM .

p. Then click the execute button to start burning the linux image to the eMMC of
the development board

THER FEEE S
[ \
# | O|fri |t & [

z | mmc 0=00000000 lims | C:iliserstlectDeshtoptorangepito. ..

Loader Ver:1.11

3 hlE S

| Sz Bl AMASKROMBE 45 s BltE ]

q- The log displayed after burning the linux image is shown in the figure below
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r. After burning the linux image into the eMMC, the linux system will start

automatically.

Note, after burning the image into eMMC, if the test finds that it cannot be
started, please clear the SPIFlash and try again. For the method of clearing
SPIFlash, please refer to the method of using RKDevTool to clear SPIFlash.

2.5. 2. Using the dd command to burn the Linux image into eMMC

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

downloaded from the Orange Pi data download page.

1) The development board reserves the expansion interface of the eMMC module.
Before burning the system to the eMMC, you first need to purchase an eMMC module
that matches the eMMC interface of the development board. Then install the eMMC
module to the development board. The eMMC module and the method of plugging into

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

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

uploading files to the development board Linux system.

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

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

How to enter the command line of the development board linux system?

1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.

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

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

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

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

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

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

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

orangepi@orangepi:~/Desktop$ sudo sync

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

sudo dd bs=1M if=OrangepiSplus_x.x.x_debian_bullseye_desktop_xfce_linux5.10.160.img of=/dev/mmcblk1 status=progress

sudo sync

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

decompress it before using the dd command to burn.

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

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

8) After successfully burning the linux image of the development board to the eMMC,
you can use the poweroff command to shut down. Then please pull out the TF card, and
then short press the power button to turn on, and then the linux system in the eMMC will
be started.
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2.6. How to burn Linux image to SPIFlash+NVMe SSD

Note that the Linux image mentioned here specifically refers to the image
of Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

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

2.6.1. The method of using the dd command to burn

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

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

shown in the figure below, and fix it

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

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

5) After using the TF card to start the Linux system, we first burn the u-boot image into
the SPI Flash
a. Run nand-sata-install 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

Choose an option:

Current root: UUID=Badee745-66b0-402f-866f-08a2ccO03ca8b

< K S <Cancel>

c. Then select <Yes>

eMMC and USB Orange Pi installer v1.0.0

m m MM  mmmmm MM M mmmmm Mmoo m mmm
# # # e # "# #"'m # # #'m # m"

; # # #Hmmmm" # #m # = # #m # # mm
#HE " #mmdt # "m# # # i # ##4# #
# # # # # "# ## mm#Fmm # #H "mmm"

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

Iml <MNo >

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

left corner):
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eMMC and USB Orange Pi installer v1.0.0

m m MM mmmOm mm mmmmmmn

# # £ # O # R #'m # #

RYE # # # #mmmm" # #m # #

###E #om#E # m# ## # 3
# # ## " #  ## mm#mm #  #H "mmm"

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

orangepi@orangepi:~$ I

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

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

6) Then upload the linux image file (Debian, Ubuntu or OpenWRT image downloaded
from the official website) to the TF card. For the method of uploading the linux image
file to the development board, please refer to the description in the section of the

method of uploading files to the development board Linux system.

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

BB TFcard, eMMC and NVME SSD boot image

B3 SPIFlash boot image

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

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

orangepiSplus_x.x.x debian bullseye desktop xfce linux5.10.160.img
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How to enter the command line of the development board linux system?

4. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port.

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

6. If HDMI, LCD and other display screens are connected, you can open a

command line terminal on the desktop.

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

to see nvme-related information

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

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

orangepi@orangepi:~$ Ispci
0000:00:00.0 PCI bridge: Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0000:01:00.0 Non-Volatile memory controller: SK hynix BC501 NVMe Solid State Drive

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

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

orangepi@orangepiSplus:~/Desktop$ sudo sync

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

sudo dd bs=1M if=orangepiSplus_x.x.x_debian_bullseye_ desktop_xfce linux5.10.160.img of=/dev/nvmeOn1 status=progress
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sudo sync

Note, if youuploada. 7z or . xz or . gz linux image compressed file, please

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

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

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

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

2. 6. 2. How to use balenaEtcher software to program

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

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

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

shown in the figure below, and fix it

3) The position of the SPI Flash on the development board is shown in the figure below,

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

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

recognized normally, use the sudo fdisk -lcommand to see nvme-related information

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:~$ Ispci
0000:00:00.0 PCI bridge: Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0000:01:00.0 Non-Volatile memory controller: SK hynix BC501 NVMe Solid State Drive

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

as follows:
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@ Run Program...
Terminal Emulator
B File Manager

£ Mail Reader
@ web Browser

@ Application Finder

$ Graphics F Bulk Rename
& Feitx
& feitx-qimpanel-configtool

8 Fonts

@ Midnight Commander

@ Midnight Commander editor

< Help
@ 1nternet
B multimedia
W office
) System
® Log Out

= Mousepad

¢ xarchiver

W screenshot
@ Terminator
¥ Thunar File Manager =

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

install the arm64 version of balenaEtcher.

7) The interface after opening balenaEtcher is as follows:

balenaEtrcher

&¢ balenakiche

o

B Flash from file

8) The method of using balenaEtcher to burn u-boot to the SPI Flash of the development
board is as follows:
a. First clickFlash from file
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balenakEtcher

fj balenaEicher

B Flash from file

& Flash from URL

I8 Clone drive

b. Then enter the /usr/lib/linux-u-boot-legacy-orangepiSplus 1.x.x armé64
directory, select rkspi_loader.img, and click Opento open

::'—ﬁ\pphcdlltl!‘l:s i linux-u-boot-legacy-ora...

linux-u-boot-legacy-orangepisplus_1.0.0_arme4

File Edit View Go Help

< > e 0 I -fusr.ﬂlhﬂ-nux-u-boot-laqacy-armgepﬁplus_l.c.0_arm54.fI

Places g
@) computer e
orangepi vk
@ Desktop idbloaderimg | rkspi_loaderimg u-boot.ith
= Trash
-

* Documents
2

‘Muslc

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

balenaEtcher

." balenaEicher

rkspi_loader.img Select target

d. Then click Select target

balenaEtcher

i" balenaEicher

rkspi_loader.img Select target
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e. Then click Show 2 hidden to open more options for storage devices

"’ balenakicher

Select target s

Name Size Location

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

f.

balenaktcher

Select target s

' Name Size Location

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

| 16.8M8 /dev/mtdblockd  System drive

Fanxiang SS00PR...boot,

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

Cancel

g. Then click Flash

balenaEtcher

.” balenakicher

rkspi_loader.img

h.  Then click Yes, I’m sure
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1.

j.

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

Then enter the password orangepi of the development board linux system, and it
will start burning the u-boot image into the SPI Flash

balenaEtcher - Starting...

.” balenaEtcher

o rkspi_loader,img

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

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

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

f’ balenaEicher

° rkspi_loader.img

. Untitled Device

f edt-offline_aarch64

Flashing...

Get started

i'j balenaEicher

Flash Complete!

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

Ijl‘ Go to balenaHub
Flash another - :

9) The method of burning 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

ﬁ balenaEtcher

Select source 31

Name Location

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

- (D

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

] 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 Option to open 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 of the linux system on the development board,

and it will start burning the linux image to the SSD

balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)

ian...i_root)

P} Details

The display of the burning process is as follows:

f' balenaEicher

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

, screenly-ose-pi4

Flashing...

Get started
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balenaEtcher - 82% Validating...

& balenaEtcher

screenly-ose-pi4

Validating...

Get started

k. After the burning is completed, the display is as follows:

balenaEtcher

9 balenakiche

Flash Complete!

! ore projects like the one you just saw?

GotobalenaHub )
Flash another -

l.  Then you need to expand the capacity of the rootfs partition in the NVMe SSD.

The steps are as follows:
a) Open GParted first, if the system does not have Gparted pre-installed,

please use the apt command to install it

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

@ Run Program...

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

8 Accessories

v v v -

<£ Development
% Graphics

v Help

& Intermet

) multimedia
 office

v v -

[ F 8ulk Rename
@ Log Out & Feitx

[ GDebi Package Installer
[+ Htop

b) Then enter the password orangepi of the linux system, and click
Authenticate
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- Authenticate + = X

Authentication is required to run the GParted
- | Partition Editor as root

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

Password: | 00000000

} Details

@ cancel Authenticate

c) Then click Fix
ja o .- o]

®
Libparted Warning
Not all of the space available to /dev/nvme0Onl 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 /d me0nl partitions [

d) Then select NVMe SSD

/dev/immcblkl - GParted

GParted Edit View Device Partition Help
¢ (X | 5 l_j,fdev,fmmcbikl (14.84 GiB)
i || /devinvmeonl  (1.86 TiB}J
Jdevjmmcblk1p2
14.41 GiB l
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 display interface after selecting NVMe SSD is as follows:
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| ¢ ® | 1=} E'i : v u,‘dewnvmeonl (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

1441 GiB 6.38GiB 8.03 GiB

fdev/nvmeOnlp2 . extd opi_root

unallocated

f) f) Then select the /dev/nvmeOnl1p2 partition, click the right button again,
and then select Resize/Move

{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

e @ 2 | BB 9 ¢ [ rdevinvmeon1 (186 TiB)

&
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
\ Jfdev/nvmeonlp2 opi_root I e

unallocated | unallocated
® Delete

& copy

() paste

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

0 operations pending

'y Information

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

below

fnvmeOnlp2

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
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h) Then click Resize/Move

Resize/Move /devinvmeOnlp2

Minimum size: 6529 MIB

Maximum size: 1953228 MiB

Free space preceding (MiB):

New size (MiB): 1953228 —
Free space following (MiB): | 0 +
Align to: MiB -
@ cancel 5| Resize/Move

i) Then click the green v in the position below

[F=] jdev/nvmeOnl - GParted

4 - 0 %
GParted Edit View Device Partition Help
¢ ® | B [ & qﬁ‘ || /devinvmeon (1.86 TiB) =
fdevjnvmeOnlp2
1.86TEB
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

opi_root

| fdev/nvmeonlp2

j)  Then click Apply

GParted Edit View

1.86TiB 6.38 GiB

1.86 TiB

pending operations?

I /dev/nvme0nlp2

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

i@ cancel

| Grow fdev/rvmeon1p2 from 14.41 GiB to 1.86 TiB

stion pending

k) Then click Close to close
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/dev/nvme0nlp2
1.86 TiB
Apply operations to device
unallocated
Hivhvmenniplih Are you sure you want to apply the bz Hoot
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|
1 Jdev/nvme0nlp2
1.86 TiB

Applying pending operations

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

t
Completed Operations: 2l

i

} Details

?) 6 z
Save Details X Close

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

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

10) Step 9) 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 are the steps:
a. Upload the linux image file to the linux system of the development board

b. Then use balenaEtcher to burn

balenaktcher

ﬁ balenaEtcher

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

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

expand the capacity, and it will automatically expand the capacity at the first
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startup.

2. 6. 3. Using RKDevTool to burn

1) First, you need to prepare an M-Key 2280 specification NVMe SSD solid state drive,
and the specification of the PCle interface in the M.2 slot of the development board is
PCle3.0x4.

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

shown in the figure below, and fix it

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Then you need to prepare a data cable with good quality Type-C interface

N

~A

5) Then download the Rockchip driver 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 download page of Orange Pi, first select the official tool, and then enter

the following folder

BB Android APPs

B3 Android and Linux image writing tool-RKDevTool and driver

b. Then download all the files below

L ITTTe

E MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.15.zip &%

¥ DriverAssitant v512.zip ah

Note that the "MiniLoader—things needed to burn the Linux image” folder

is hereinafter referred to as the MiniLoader folder.

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

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

Note, if you download the OpenWRT image, you will see the following two types
of images in the download link of the OpenWRT image, please download the image
file in the "TF card, eMMC and NVME SSD boot image' folder.

B TFcard, eMMC and NVME 55D boot image

B3 SPIFlash boot image

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

DriverlInstall.exe executable file in the decompressed folder and open it
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£ BN EE Fh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Drriver 2022/12/1 15:07
1| config 38 KB
|=| Readme KB
U revison 2022/2f28 14:14 1KB

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

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

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

o =

Driverinstall b4

e ﬂj

e ot

1 T

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

.

=4 M EE Z=H Forh
bin 2022/12/1 15:07
Language 2022/12/1 15:07
[ config.cfg 2022/3/23 7 KB
5] config 2021/11/30 1 2KB
=] revision 2022/5/27 9:09 3KB
20225/ iy B 1,212 KB
|5 FETEHRAE w10 2021/8/27 10: Foxit PDF Reade.. 450 KB
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10) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"

 BOHITETR w315 X
THRR FEEE SHE
| ]
v | Ol 7 it | £ lwe .|
r DOOONO0D Leader
2 1 0x00000000 | Parameter
Erd| | 0x00000000 | Ubeot
4 |07 | 0xD000DO00 | twnst
=i [] 0x00000000 Mize
8 |[[ 0x00000000 | Resource
] 0x00000000 Kernel
g [ 0x00000000 Boot
e | [T 0500000000 | Recover: v
10| |10s00000000 | Systen
e T 000000000 Backup
Load hiT | i BEDER Az
Clighliztents
T 7o fl UE v
BeAT R B B

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

b. Make sure the development board is not connected to the power supply, and no
TF card or eMMC module is inserted

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:

oel3 P VLG

d. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button. The location of the
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Type-C power interface is as follows:

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"

| BSEFETR v315 = -
THIRR FEEE SR
[ |
|+ [ Ol b [&= @@ |..|
" I
|28 T 000000000
BN m] 000000000
1+ T 000000000
5 |[C 000000000
s |[C 000000000
EEEN ] 000000000
s [T 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
un | 000000000 Backup
Loader: i i
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
A ETEFTATR va15 %
THES FHEEN SR
I I
4O W &F e ..
r Dlheadee
Elln 0x00000000 | Parameter
Efjinl x00000000 Uboot |
(4 |[T 000000000 trust
500 [J 0=00000000 Mise
6 [T 0x00000000 | Resource |
El ] 000000000 Kernel
s [T 0200000000 Boot \
,LJ"I: DxODODOD00 | Recovery .| Place the mouse cursor
10 0x00000000 Systen £
(1 [ 000000000 Backup | over this area
Load T i BEIES i
Claghaens
‘ ﬁ_ﬂ‘]‘ ‘*MSI{RO}"&% 3-1 MASERON ~

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up
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| ESHTATR v315 -
THES FEEE SR
[ [
=k | it == | B =l
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
4 |- (00000000 trust 3
55| [J 000000000 Misc i
s [T 0x00000000 | Resowrce IR
7 | fosoonioon |, xeesel B
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
u [T | 0x00000000 Backup | BAES
SHES
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
. .
h. Then select the Import configuration option
| ESETFETR IS _ o
THER AEEN et
[ I
J,F_,LEL&QL@&Q%% T T
S NI Lesde
[z || 0200000000 | Farameter
a8 L] 0:00000000 | Uhoot
[« |[TT] 0200000000 | trust
s ] 0z00000000 | Mise
e || 0200000000 | Resowrecs
il 0500000000 | Hernel
Bl 0=00000000 | Bost
sl 0=00000000 | Recovery
w ] 0500000000 | System
u | 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
Claghlizints
| B~ AMASKROMEL #- L T ¥

1. Then enter the MiniLoader folder downloaded earlier, then select the

rk3588 linux_pcie.cfg configuration file, and click Open

5 = x
VI

< |
« © 4[> WEE > SE > orangepi | Minloader £ERLinu e SEMEEE| v 0 O I Miniloader-EeRlinux...
|mv v e O @
o * [7rk3588 linux emme.ch
§owa || rk3588 linux_pcie.cfg
. [ k3588 linux ticard.cfg
B
b
3T
b EE
W =m
i AR (C)
R TN Y
STEEE(ND: |rk3588 linux_peie.cfg v‘ | configFile(ricfa) w
I [ s

j. Then click OK
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THIER HEEN SEom

|
E_\&EE BT | &7 | fiE e

2 [ | SPIHOR 0:00000000 uboot C: \Users\)‘\

3 [¥  ECIE 0=00000000 Timme C: \WsersiAdn

Losder Ver111 | BfT | | R | | wepEx | | A= |
DS

| B B MASKROMBY % e piser &l

k. Then click the location shown in the figure below

-\ ECETALR .15
THIER AEEE SETE
[
%&EE—HEQ_\%E_\E@
2 |[VsPomR 00000000 | wbest | C.\Usersidninistretor\Daskop). .
3 | |rcIE 0x00000000 | limwc | C:\Usersbhdministrator\Desktopl
Losder ver 111 | AT || om | wEsEs || omm |
DghiaS
| KL "MASKROM B # R ]

1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and then click to open

TaEe 0T X
« © 4 | « orangepi | Miniloader-ZRlinuE BT SEMEETE | v | B O TE MiniLoader-E2 Linux..
=
Ilg |a v R BE- M @
Z v

& MiniLoaderAllbin

| rk3588 linux_emme.cfg
[7] k3588 linux_pcie.cfg
[7] rk3588_linux_tfcard.cig
7] rkspi_loader

Loader

STHE(N): | MiniLoaderallbin <] [l Filecy

— |

m. Then click the position shown in the figure below
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S BORFTETR v3.15 - x
THASR FMEE SR
[
CERN=NE N S~ - S Ve
=l | Loader
z |Iv SsPIMOR 000000000 ubost C:\UsersiAdnini strator\Desktop',
'3 |V pcE 000000000 Lizux C:\Users\Adnini strator\Desktoph. .. |
Loadsr Ver:1 11 Wi || i BENEE #x
Mgt s
| KBl —/MASKROM Bt % B ol C

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

and click Open

(X o 1
1~ > HEEEE > Z@ > orangepi > |Miniloader-EERLinundEE T SERTINEE v | @ O ¥ MiniLoader-ERLinux...
mm-  FEEE BE- W @
= * [ MiniLoaderAl.bin
B 30 & [ rk3588_linux_emme.cfg
i [ rk3588_linux_pcie.cfg
| rk3588 linux tfcard.cfg
4] rkspi_loader
v
SHEE(N) | [ ley v
ﬂ 177(0) B
0. Then click the location shown in the figure below
| ESETETE w15 - v
THER HEEE SEmiE
[ |
R E S - I - S T
ld [ Loader [0 Wsersileeilesktoplorangepi Ul
z [+ SPINDR 0x00000000 | whoot | C:'1UsersileetDesktophorangepd .
ENCaE= 0x00000000 | linux | C:\Users\AdninistratoriDesktoph..
Loader ¥er:l.11 AT s wEDER H=
Hagsizins
| KRB -4 MASKROME # P e

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 be H
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burned to orangepi.img or other shorter names, so that you can see the percentage

value of the burning progress when burning the image.

%
X
| € . » WE3EE > =M@ > orangepi » O IE orangepi REE
% |0
ng me v FEwEE B O @
2 |
| = pEE MiniLoader BERLinu S SEAZIRER
5 EC Dorangapi
Loader
SHEN): [orangep | [l Fiey -
| | 7o | [
q. Then please check the option to force write by address

| ESEFETR S = =
THER FpEr SR

[ \

¢ | O[7zik |t &= @ .|

o | Loader [C:\UsersVlee\lesktoptovanzepil

2z | [V | SFIHOR 000000000 ubost C:\lzersilesiDesktoptorangepi ..

3 |v roIE 000000000 limmc | C:\isers\leeiDesktoplorangepito... | |

Loader Ver:1.11 AT kS BERIEHR | BE
| & Bl — A~MASKROM ¥ % 27 MASERON v

r. Click the Execute button again to

SPIFlash+SSD

start burning the u-boot+linux image to

¢ | O|77fk et (&= @R |
g | Loader [C:Misersileillesktopioranzepi U

2 | [V | SPINOR | 000000000 uwboot | C:\Usersilee\Desktophorangepi®l.. |

3 ¥ |pce 0200000000 limx | C:\Usersilee\Desktoplorsngepito... ||

Loader Ver:1.11
Sk

BEIEE BE

| £ Bl AMASKROMBE #

2-2 MASKREOM
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s. The display log after burning the image is shown in the figure below

 BURFATA S = =
TH&ER AR SRE MRS
MR SRR
PN I S R | i
i 0x0000... | Loader C:\Users\Bhl7T\Desktoploza... e
2 |V spmwoR 0x0000. .. uboot | C:\Users\bh17T\Desktoplora.. . IRERFlashInt ol 45
3 |V pciE 020000, ... limax | C:\Users\hhl7T\Desktoplora... [} FRERFlashInf ofiIf)
AEIEF
JHE IDBREL
THIER
THIERH
FifMaskrontT45
EHMaskronfiIf]
MRS
MEEIE AR
TR TR TF liE sFINoR
FHET #hrkspi_loader. ..
[EETH zkopi_loader... (1008)]
HHLoader HHR
Loader Ver:l.11 HAT ik BEAEE E ﬁfﬁt” ;;;5?;1}}
=4 FPCIE
LBty i3 &S‘Ftﬁimgepl. -
FET 4 orangzepi... (1008)
BEEY S N v [T

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

t. After the image is burnt, it will automatically start the linux system in

SPIFlash+PCle SSD. If it does not start normally, please power on and try again.

2.7. How to burn OpenWRT image to SPI FLASH

The method introduced in this section is to burn the entire OpenWRT image to
spi flash, no nvme ssd is required. In other words, u-boot, kernel and rootfs are all
stored in spi flash.

Since the spi flash on the development board is only 16 MB, this system basically
cannot install much software, and currently only some basic functions can be

realized.

2.7. 1. The method of using the dd command to burn

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

2) Then download the OpenWRT image that can boot from SPIFlash from Orange Pi's
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download page. After opening the download link, you can see the following two types of
OpenWRT images, please select the image in the SPIFlash boot image folder to

download

3 TFcard, eMMC and NVME SSD boot image

I3 SPIFlash boot image

3) Then upload the image downloaded from the official website to the TF card.

4) Then execute the following command to burn the OpenWRT image into SPIFlash.
Note that after if=, you need to specify the actual path where the image is stored

root@OpenWrt:~# dd if=openwrt-rockchip-armv8-xunlong_orangepi-5-plus-spi-squashfs-sysupgrade.bin of=/dev/mtdblock0

5) Then you can use the poweroff command to shut down. Then please pull out the TF
card, and then short press the power button to turn on, and then the OpenWRT system in
SPIFlash will be started.

2.7. 2. Using RKDevTool to burn

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

no other settings are required before starting the programming

2) Then you need to prepare a data cable with good quality Type-C interface
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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 data download page
a. On the download page of Orange Pi, first select the official tool, and then enter

the following folder

B TFcard, eMMC and NVME 55D boot image

3 SPIFlash boot image

b. Then download all the files below

IWEERE Ehr

B MiniLoader - what is needed for burning Linux images

RKDevTool_Release v3.5.zip &%

il

DriverAssitant_vS12.zip a&

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

4) Then download the OpenWRT image that can be booted from SPIFlash from the
download page of Orange Pi. Limited by the capacity of SPIFlash, the image size is less
than 16MB. After opening the download link, you can see the following two types of
OpenWRT images, please select the image in the SPIFlash boot image folder

3 TFcard, eMMC and NVME SSD boot image

I3 SPIFlash boot image

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

find the DriverInstall.exe executable file in the decompressed folder and open it
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=
ADBDriver
bin
Drriver

k| config

& Driverlnstall

|=| Readme

=] revison

ErE: e Fih
2022/12/1 15:07
2022/12/1 15:07
2022/12/1 15:07
8 KB
11 491 KB
44 KB
4 1KB

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

follows

a. Click the "Driver Installation" button

© ESEEEREE v5.12 X

wite | YEEhEE ‘
O

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

o =

Diriverlnstall s

ehe ifre__|

AT

OO0 (i

7) Then decompress RKDevTool Release v3.15.zip, this software does not need to be

installed, just find RKDevTool in the decompressed folder and open it

~
=i
bin
Language
[ ] config.cfg
5] config
=] revision
|& FFETEMSRS v10

EHEE E-Sii] i

2022/

2022/

2022/3/23 9:11 7 KB
2021/11/30 11:04 2 KB
2022/5/27 :09 3 3 KB
2022/5/27 :06 RIEER 1,212 KB
2021/8/27 10:28 Foxit PDF Reade.. 450 KB
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8) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"

| BEHTETE 15 = <

THER FEEH SEME

|
I E | &= | B ||

ESNI= @ |..|
T mmmemn Lede
R 0x00000000 | Earamster
Elln 00000000 Thoot
(4 |7 0x00000000 | trust
5 | 000000000 Mizo
6 |[C 0x00000000 | Resoures
] 0x00000000 Hernel
8 ] 000000000 Baot
Elm 000000000 | Becovery
10 [T 000000000 Systen
[ [T 0=00000000 Backup
Loader: T T REAEE G
Clagmiiatnts
BAT BB >

9) Then start burning the OpenWRT image into SPI FLASH
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

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

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

figure below:

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

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ |
ESNR=NE; ] S |#=  [@& ||
" [
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
1+ T 000000000 trust
5 |[C 000000000 Mise
s |[C 000000000 | Resource
EEEN ] 000000000 Kernel
s [T 000000000 Foot
9 |C 000000000 Recovery
1w 000000000 System
un | 000000000 Backup
Loader: i i
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
f.  Then place the mouse cursor in the area below
% EMTTATE 315 <
THES FHEEN SR
I
CRNNCEE: . IS S|
"
Elln 0x00000000
B x00000000
(4 | 0200000000
Elln 000000000
6 [T 0x00000000
El ] 000000000
8 |0 0z00000000
,LJ!'I: Dx00000000 | Place the mouse cursor
10 0x00000000 Systen £
u |- 0200000000 Backup | over this area
Load T i BEIES i
Claghaens
‘ % B A4~MASKROM B %% 3-1 MASKRON -

g. Then click the right mouse button and the selection interface shown in the figure
below will pop up
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| ESHTETE 15 - x
THES FEEE SR
[ I
=k | it == | B =l
2 [T 0x00000000 | Parameter
E e | 0x00000000 Thoot
4 |- (00000000 trust 3
Gl [J 0500000000 Mise i
s [T 0x00000000 | Resowrce IR
7 | fosoonioon |, xeesel B
s | | 0x00000000 Boot | e
s [T 0500000000 Recovery
10 | 000000000 System T
(1 [T | 00000000 Backup | SHEE
SHEE
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
. .
h. Then select the Import configuration option
| ESETFETR IS _ o
THER AEEN et
[ I
J,!E, ;T T T
S NI Lesde
[z || 0200000000 | Farameter
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
5o il 0200000000 | Misc
s || 0200000000 | Eesowee
7 (] P
s [[T] 0200000000 | Bost
sl 0=00000000 | Recovery
do ] 0500000000 | System
u | 0200000000 | Backup
Ineier. [ mir || omm || Rk Az
Claghlizints
| B~ AMASKROMEL #- L T ¥

i.  Then select the rk3588_linux_spiflash.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open

15 s
.

w I
« v 4 > EElE » SM » orangepi »IMiniLmdar-ﬁUnuﬁ&?}‘%ﬁFﬁ?ﬂﬂﬂEﬁ v O £ & MiniLoader-£&Linux..
|n e FEvEs g M @
= * [T rka588 linux emme.cfg
] k3588 linux_pcie.cf;
[ e
|| rk2588 linux tfeard.cfg
+ =
D BF
W =E
e AR (C)
-, A ——R rH\'v
STHEE(N): | rk3588 linux_spiflash.cfg v\ [CanfigRilett.ctg) v
‘ | FTF(O) | B

j. Then click OK
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x®
THER HEEE BEOE
| ]
E_ltﬁ_ | Ex | B EIL
:2= | r"/. SFIHOR 000000000 uboot C.\Users\kdministrator\ﬂeskto\...
RKDevTool X -
o S \EE / /
Loader Veri111 | Ber | | W REARE | | A=
=F e
| TeAT R B % |
k. Then click the location shown in the figure below
| ESRFETE A5 %

THER AEEHE BEME

|
E_lﬁﬁﬁ

2 | [v | SPINOR

|t & (g ...

000000000 uboot C:\UsershAdmini strator\Desktoph. ..

Losder Vet 1t | T | [ A REARE | | A=
DS
| BedT R BB H

1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,

and click Open

x B

N

=t

= Beect

s I > SH > orangepi > [MiniLoader BRLinudRET SRR SHTRE |

it

[T k3588 Jinux_emme.cig
|7 rk3588 linux_pcie.cfg

| ] rk3588_linux_spiflash.cfg
[7] rk3588_linux_tfcard.cfg

[2] rkspi_loader

o A 1E MiniLoader-E2RLinux...

BE =

m @

STHEE(N): | MiniLoaderAllbin

~| Al ler v

o |||

Bl

m. Then click the location shown in the figure below

84




range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

 BORITETR v3.15

THER AEEE SemE

L 0 ik
<]

2 |F

it

SPTHOR 00000000