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1.Introduction

1.1 Overview

The EM3588 is a high-performance, low-power processor platform built on an octa-core
64-bit architecture, featuring four Cortex-A76 and four Cortex-A55 cores. It integrates a
powerful NPU with up to 6 TOPS computing power, supports 8K video encoding and
decoding, and includes advanced image processing capabilities with a 48MP ISP. The
EM3588 provides extensive multimedia support, flexible display interfaces, rich
peripheral connectivity, and high-speed communication interfaces, making it ideal for
edge computing, intelligent vision systems, industrial control, and other embedded Al

applications.
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1.2 Product Parameters

Basic Parameters

SOC RK3588
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* Octa-core 64-bit architecture: Quad-core Cortex-A76 +

CPU
Quad-core Cortex-A55
* ARM Mali-G610 MC4
* OpenGL ES 1.1/2.0/3.2
* Vulkan 1.2
GPU
* OpenCL 2.2
* Embedded high performance 2D image acceleration
module
* Up to 6 TOPS Al computing power
NPU
* Supports int4, int8, int16, FP16, BF16, TF32 operation
* Support 8K@60fps H.265/VP9 video decoding
* Support 8K@30fps H.264 video decoding
. Decoder * Support 4K@60fps AV1 video decoding
Video * Support 1080P@60fps MPEG-2/MPEG-1/VC-1/VP8
video decoding
Encoder * Support H.264/H.265 video encoding, up to 8K@30fps
RAM 8GB LPDDR4X
ROM 32GB eMMC
Support system Android16
Hardware Parameters
* Support 2x M.2 PCle3.0 SSD
Extended Storage * Support 1xSATA3.0
* Support 1x MicroSD Card
* Support 2x HDMI2.1 TX, up to 7680x4320@601ps
* Support 1x DP to HDMI2.0, up to 4K@601fps
Display
* Support 2x DSI MIPI, up to 4K@601ps
* Support 1x DP Alt mode, up to 4K@601ps
Audio * Support 2x HDMI TX audio output

5



ﬁ BOARDCON
uEmbedded Design

Customize the embedded system based on Your Idea

* Support 2x DP audio output
* Support 1x Stereo speaker output
* Support 1x Headphone output/input

* Support 2xUSB3.0

USB
* Support 1x USB3.1 Type-C (ADB/USB3.0/DP)
* Support 2x Gigabit Ethernet
Network * Support 1x WIFI/BT module
* Support 1x 4G module
Camera * Support &xAHD
* Support 1xCAN
Peripheral
* Support 1xRS485
communication

* Support 1xRS232
Other parameters Support 1xDebug, 1xRTC

Electrical Parameters

Power supply input

12V/3A
voltage
RTC input voltage 3V/0.6uA
Operating temperature = 0~70°
Storage temperature -40~85°

Core board

dimensions

Motherboard

dimensions

Structural Parameters

62mm x 41mm

155mm x 115mm
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1.3 Hardware Interface Introduction

RS232 RS485 HDMI1 Power in
DC 12V/3A

HDMI2
DP to HDMI

SATA Power mPCle

4G module

SATA
WIiFi&BT

RTC
Recovery

Micro SD + SIM

MIPI DSI1 4xAHD | Power
Headset MIPIDSI2 4xAHD Reset Type-C

Interface parameters

Power in pc 12v 12V DC power input interface
HDMI2 DP1 TX to HDMI interface
HDMI1 HDMI TX1 interface

HDMIO HDMI TXO interface

2x Ethernet 2x Gigabit Ethernet RJ45 interface
RS485 RS485 communication interface
CAN CAN communication interface
RS232 RS232 communication interface
2x Speaker Stereo speaker output via 2x speaker channels (L/R)
2XUSB3.0 2x USB3.0 Host interface

M.2 sspo M.2 SSDO interface
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M.2 sspi
Debug
SATA Power
SATA
RTC
Recovery
Headset
MIPI DIS|
MIPI DIS?2
4x AHD
4x AHD
Reset
Power

Type-C

M.2 SSD1 interface
Debug the serial port
SATA Power interface, 5V
SATA3.0 interface

RTC coin cell connector
Recovery key

Headset output/input interface
MIPIO display interface
MIPI1 display interface
AHD camera interface
AHD camera interface
Reset key

Power key

USB Type-C interface, OTG download interface

Mirco SD + SIM All-in-one card holder

WIFI&BT WIFI&Bluetooth module

mPCle 4G module 4G model interface

2.Install Drivers and Tool

To download firmware and debug in the terminal, the following drivers and software need

to be installed (for Windows computers):

Number Driver name Driver Use
1 RK Driver Assitant  Driverlnstall.exe OT.G USB driver installation
assitant
CH9102x SETUP.EXE Serial port debugging driver
3 Serial Terminal Tool = SecureCRT.exe Debugging tool
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2.1 Install RK Driver Assitant

Step 1: Open DriverAssitant v5.1.1/Driverlnstall.exe.
Step 2: To avoid driver conflicts, click “Uninstall Driver” to uninstall the driver.

& RK Driver Assitant *

Install Driver E'nsta]l Driver

Step 3: Click button “Install Driver” to install.

& RK Driver Assitant pod

Install Driver Ininstall Driver

Step 4: After the installation is complete, connect the board and PC with Type C USB
cable and press the Recovery key and hold then power the board, the following
information is displayed in the Computer Device Manager, indicating that the USB

driver was successfully installed.
v & DESKTOP-JRUOUGEN

v || Class for rockusb devices
E? Rockusb Device

Step 5: If the following device information appears in the Device Manager after the

operation in Step 4, user need to proceed to the next step.

= 2 ADMINISTRATOR
+ HE Acronis Devices
- \> Class for rockusb devices
\} USE download zadgzet

Step 6: The WINDOW will pop up found New Hardware Wizard dialog box, choose to

install from the specified location, and then select: Driverdssitant v5.1.1/ADBDriver.
9
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Step 7: After the installation is completed, the following device information can be seen

in the Computer Device Manager.

S ¥ ADNINISTRATOR

+ H8 Acronis Devices
= \>Class for rockusb devices
\> Rockusb Device

2.2 Install CH9102X Driver

2.2.1 How to Connect the Serial Port Tool

RXD
TXD
GND
3.3v
' RX@.. _.@RXD :
Board : TX @ - @TxD | USB-to-UART Adapter
I GND@-------- @®GND I
Pin Connection Description
RXD Receive, connect to TX pin of the board.
TXD Transmit, connect to RX pin of the board.
GND Ground, connect to GND pin of the board.
3V3 No need to connect.
2.2.2 Install Driver

Step 1: Plug the CH9102X Module to the PC
Step 2: Unzip CH343SER.ZIP on Windows.
Step 3: Select and install the corresponding SETUP.EXE according to the computer

properties.

10
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ﬁ DriverSetup(X64) ———— EI_IE
Device Driver Install / UnInstall
Select INF CH343SER . INF -
INSTALL WCH-CH

|_ USB-ENHANCED-SERIAL-A CH342
|__ 8578572822, 1.61.2822.685

UMINSTALL

HELP

-EE DriverSetup(X64) = 28
Device Driver Install / UnlInstall

Select INF CH243SER.IHF v

DriverSetup I.&J

INSTALL S CH342
P822. 85

| Driver install success!
UNMINSTALL '

HELP

Step 4: After the installation is completed, the device will be listed under Device

Manager ports with unique serial port assigned.

=4 Device Manager [ilﬂlﬂ
File Action View Help
e @ E HmE| | E%S

> ¥ Metwark adapters -
473 Ports (COM & LPT)

TZ' USB-SERIAL CH340 (COML4)
: YT FTEERO (LPTL)

| oo

2.3 Install Serial Terminal Tool

The serial terminal SecureCRT is used for debugging in Windows. It can be used
directly after decompression.
Step 1: Unzip Platform/SecureCRT.rar on PC.

Step 2: Click SecureCRT/SecureCRT exe open the SecureCRT.

11
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not connected - SecureCRT - m} .

File Edit View Options Transfer Script Tools Window Help

223 3] [ 2] 3] [Enter host <Alt+R= 3 8 88 | Ca B o | 5 S

Ready 00 0 Rows, 0 Cols CAP NUM .

Step 3: Confirm that the CH9102X driver has been installed and the CH9102X module

is connecting to the PC.
Step 4: Click the “Quick Connect” button to go to the Quick Connect configuration

screen.

not connected - SecureCRT — m} et
Fle Edit View Options Transfer Script Tools Window Help

23 Gl ] 23 3 Enter host <Alt+R= 2a g8 [[a Ba o | G 4

Quick Connect

Protocol:

Hostname:

Port:

Authentication
[~]Passward
[#]Publickey
[~]keyboard Interactive
[Z16554PT

[ show quick connect on startup

Ready 0,0 0 Rows, 0 Cols CAP NUM .

Step 5: Configure as shown in the following figure.

12
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not connected - SecureCRT — O bt
File Edit View Options Transfer Script Tools Window Help

Quick Connect

Protocol:
Port:
Baud rate:
Data bits:
Parity:
Stop bits:

[ show quick connect on startup [#] save session
[Jopenina tab

Ready 0,0 0 Rows, 0 Cols CAP NUM .

Step 6: After clicking “Connect” button, the terminal serial interface will be

successfully accessed.

serial-com3 - SecureCRT - O x

File Edit View Options Transfer Script Tools Window Help

| ! 2] ¥ Enter host <Alt+R= E3 (% 48 : B S5 5 5 o
« serial-com3 x 4

Ready Serial: COM3, 1500000 1, 1 24 Rows, 80 Cols  VT100 CAP NUM .

3.Upgrade Introduction

3.1 Upgrade Mode

The firmware can be upgraded via USB cable in two modes:
13
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1. Loader Mode:
The standard mode used for firmware upgrades.

2. MaskRom Mode:
A last-resort mode used when the device is bricked. Entering MaskRom mode requires
hardware manipulation, which involves certain risks. It should only be attempted if
Loader mode is unavailable.

* Prerequisite

Before upgrading the firmware via USB cable, ensure that the necessary drivers are

installed. For installation instructions, refer to the section Install RK Driver Assistant.

3.1.1 How to Enter Loader Mode

3.1.1.1 Hardware

Step 1: Disconnect the power adapter.

Step 2: Connect one end of the Type C cable to the host and the other end to the
development board.

Step 3: Press and hold the Recovery button on the board

Step 4: Connect the power supply.

3

Power in

Recovery

USB Type-C

rear side
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Step 5: After a few seconds, release the Recovery button when the flashing tool shows

“Found one LOADER Devic”.

+ RKDevTool v3.30 = x

Dowrload Image Upgrade Firmware Advanced Function
L O | Storage Address Hame Fath
v CLesder ]

z ¥ 000000000 Parameter

3 v 0300004000 uboot_a

4 || 000005000 whoot_b

5 v 0x0000C000 nise

6 v 0x0000EO00 | resource_a

[N CS 0x00016000 | rezource_b

- Cd 0x0001E000  |vendor_boot_a

9 v 000032000 |vendor_boot_b

o | v 000046000 | init_boot_a

1 ¥ 0x00044000 | init boot b

12 | [« 03x0004E000 dtbo_a

13 | v 000050000 dtho_h

14 | [¥ 000052000 vhmeta a

Loader Run Switch Dev Partition Clear

[ClWrite by Address

IFound One LOADER Device I 176 -LDADER >

3.1.1.2 Software
After connecting the Type C USB cable, execute the following command in the serial

debug terminal or adb shell.

# reboot loader

3.1.2 How to Enter MaskRom Mode

Step 1: Disconnect the power adapter.
Step 2: Connect one end of the Type C cable to the host and the other end to the
development board.

Step 3: Use tweezers to short the two test points on the MINI3588.

15
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©

Power in

USB Type-C

rear side

Step 4: After connecting the power cable, the device will enter MaskRom mode.

v RKDevTool v3.15 - X

Dowrload Image lpgrade Firmware Advanced Fimotion

Storage Address Hame Fath

000000000 Farameter

000004000 nbaot_a
000008000 uboot_b
0x0000C000 misc

0x0000EQ0D Fesource_a
000016000 resource_b
0x0001E000  |vendor_boot_a
0200032000 |vendor_boot_b
000046000 | init_boot_a
Ox0004A000 | init_boot b
0:0004E000 dtbo_a
000050000 dtho_b
000052000 vbmeta_a

E\DU;I-MU)LT\»D-UJNI%
]
m]

RUIEIC I IEURURIRR IRUICIEU R R

11

12

13
14 |

Loader Run Switch Dev Partition Clear

[Tl Write by Address

| I Found One MASKROM Device I 122 MAS KRN v

3.2 Firmware Flashing

Environment: Windows OS (Operating System).

3.2.1 Flash Full Firmware Image

Step 1: Unzip RKDevTool v3.30 for window.rar on Windows.
Step 2: Open RKDevTool v3.30 for window\RKDevTool.exe.

16
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'y REDevToolv3.30 = x

Download Imaze Vpgrade Firmware Adranced Function

# O | Storage Address Hame Path

HW D (mbooooood | Leader
Bl 0x00000000 | Farameter

i 000004000 uboot_a

4 |Iv 0500006000 whoot_b

5 |I» 000000000 mize

& |[v 0x0000E000 | resource_a

7 |Iv 000016000 | resource_b

i 00001000 |rendor_boot_s

EiC 0200032000 vendor_boot_b

10 | ¥ 0x00046000 | init_boot_a

111 | @ 0x0004A000 | init_boot_b

1z | [w Da0004E000 dtho_a

RERIC 000050000 dtho b

|14 | v 000052000 vhmeta_a

Loader Run Bwitch Dev Partition Clear

[C]Write by Address

| Found One ADB Device LaSEAIE >

Step 3: Switch to loader mode. (How fo Enter Loader Mode)

4 RKDevToolv3.30 = ®

Download Inage Upgrade Firmware Advanced Funetion
# O | Storage Address Fame Fath

[0 m0000nood | Leedee ]
R 000000000 Parameter
3 | Iv 0x00004000 ubaot_a
4 || 0x00006000 whoot_b
e 0x0000C000 mize
6 | Iv 0x0000BQ00 | resource_a
7 v 0x00016000 | reseurce b
a ||V 0x0001E000  vendor_boot_a
9 | Iv 000032000 |vendor_boot_b
1w | 0x00046000 | init_boot_a
11 | [ 0x0004A000 | init_boot_b
1z | Iv 0x0004E000 dtho_a
13 ||V 000050000 dtbo_b
14 | [V 000052000 vhmeta_a
Lesshs Run Switch Dev Partition Clear
[Tl Write by Address
' | Found One LOADER Device | ' oue -

Step 4: Click Upgrade Firmware -> Firmware, select update.img, then click Upgrade
to flash.

4 RKDevTool v3.30 @ = x
Download Image Advanced Funotion
I| Firmware Il Upgrade I Switch ]
Fw Ver: Loader Ver: Chip Info:
Firmware:
Found One LOADER Device 175 :LOADER "

17
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After the flashing is complete, the board will automatically reboot.

s+ RKDevTool v3.30

Download Image Upgrade Firmware pdvanced Punction

Firmware Upgrade Switch

Fw Ver: 14.0.00 Loader Ver: 1 Chip Info: ~ EE3568

; . W:\Rockchip_androidl8. 0_SIK_RELEASE_20260114%rockder'Inage—chc
Firmware:

1-5 ADE

Found One ADB Device

3.2.2 Flash Separate Partition Images

Step 1: Switch to Loader mode.

Step 2: Check the partitions to be flashed, multiple partitions can be selected.

Step 3: Ensure the image file path is correct. If necessary, click the blank cell next to the

path to reselect it.

Step 4: Click the Run button to flash the image.
» RKDevTool v3.30

Dewnload Imaze Ipgrade Firmware Advanced Function

Test Device Start

Test Device Success
Check Chip Start

Check Chip Success

Get FlashInfe Start

Get FlashTnfo Suceceszs
Prepare IDE Start
Prepare IIB Suocess
Towrload TIE Start
Download IIEF Success
Download Firmware Start
Download Firmware(100%]. ..
Download Firmware Success

&) 3)
# | Of address Hame Path ]

[¥] 0x00000000  Loader |
2 ||| 000000000 | Parameter | Z:%REDevleol_v3.30_for_sindow!\parameter. txt
3 | W] 0x00004000 uboot_a | Z:%REDevTeol_v3. 30_for_windewluboot. img
4 | [} oxoooos000 uhoot_b
5 | [+ | oxzoooocooo mise Z:\BEDerTool_v3.30_for_window\nise. img
& | V| 0x0000E000 | resowse_a | Z:WREDerTool_v3. 30_for_windowlresource. img
7 0} 0x00016000 | resource_b
g [v | 0x0001E000  |vendor_boot_a Z:%EEDevTool v3.30_for_window\vendor_boot. img
g | [} 000032000 vendor_boot_b
10 | [V 0x00048000 | imit_boot_a Z:%\REDavTool _v3.30_for_windowlinit_best. img
11 § [T 0200044000 | init_boot_b
12 | || 0z0004E000 dtbo_a | Z:\REDerTool_v3.30_for_window\dthe. img
13 | [T} 0x00080000 dtbo_b
14 | ¥ oxooos2000 vbmeta_a | Z:\REDerTool_v3.30_for_window\vbneta img

= —
Loader\,er;1_1@ Switch Dev Pariition Clear

[C) write by Address
@
1-2 :LOATER

I Found One LOADER Devicel

After the flashing is complete, the board will automatically reboot.

18
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s RKDevTool v3.30

Download Image Upgrade Firnwsre Advanced Function Wait For Loader Suscess
Test Device Start
Test Derice Suscess
# | O Storage Address Hame Path Dowrload Gpt. . (100%]
8 |¥ DxO000EOO0 | resource_a | Z:\REDevTool_v3. 30_for_window\O Start to download uboot...
P 0x00016000 | resource b Download ubost. .. (100%)
s | Dx0001EDD0  vendor_boot_a Z: \KHDevTool v3. 30_for_windewtD. .. Stert to dovaload miso....
s [T 0x00032000  vendor_boot_b Download misc. .. (1008)
1 | 0x00046000 | init_boot_a | Z:\REDevTool_v3. 30_for_windew'0. .. Start to dovnload resource. .
n DhOADD | tmit boat b Download reseurce. .. (100%)
= = - Start to download vendor_boot. .
1z |V Dx000MENDD dtbo_s | I \EEDewTaol_w3. 30_for_windew)D. .. Donsload vendor boot. .. (100K)
13 |- 0x00050000 dtbo_b Start to download init_baot
14 |V 0x00052000 vbmeta s | I \EEDevTool +3.30 for window'D... Dowrload init boot... (L)
16 | [ Ox00052500 vhmeta b Start to downlead dtho
16 |V 000053000 boot_a | Z:\EEDevTool w3 30_for_windew'd. .. Download dtbe. .. (10083
17 | ™ 0x00073000 boot b Start to download vbmeta. ..
16 | 0x00233400  baseparamster) Z:\RKDevTool_v3. 30_for_window'0. . Download vbmeta. .. (100%)
19 |V 0200233000 super I \REDewTosl_v3. 30_for_window'D. . Start to dewnload beot...
= Dowrload boot. .. (100%
Loader Ver1.11 Run ] Switch Dev Partition Clear Start to downloafl baszpumter
[ write by Address Download baseparameter. .. {100%)
Start to download super...
Download super. .. (100%)
Found One ADB Device ted B | Download inage OK

4.Development Environment

4.1 Preparing the Development Environment

It is recommended to use Ubuntu 22.04 or higher version for compilation. If you encounter
an error during compilation, user can check the error message and install the
corresponding software packages accordingly. Other Linux versions may need to adjust
the software package accordingly. In addition to the system requirements, there are other

hardware and software requirements.

64-bit system, hard disk space should be greater
than 200G. If you do multiple builds, you will Ubuntu 22.04

need more hard drive space.

4.2 Installing Libraries and ToolKkits

The contents of this directory only provide the software package installation commands
that are needed to build the compiled SDK environment. Please install other tools such

as samba and ssh yourself.

19
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Ubuntu 22.04

online root

To install the required tools, execute the following commands:

$ sudo apt-get
$ sudo apt-get
$ sudo apt-get
$ sudo apt-get
$ sudo apt-get

$ sudo apt-get

install

install

install

install

install

install

$ sudo apt install python2 python-is-python3

git ssh make gcc libssl-dev 1iblz4-tool libmpc-dev

expect g++ patchelf chrpath gawk texinfo chrpath diffstat
binfmt-support live-build bison flex fakeroot libgmp-dev
cmake gcc-multilib g++-multilib unzip device-tree-compiler
ncurses-dev libgucharmap-2-90-dev bzip2 expat gpgv2

cpp-aarch64-linux-gnu g++-aarch64-linux-gnu

4.3 Installing the JDK

$ sudo apt-get

update

$ sudo apt-get install openjdk-8-jdk

5.Compile Source

Rockchip Android 16.0 SSI SDK only releases aosp code, and after compilation it only

generates system related images such as system.img, system_ext.img, product.img,

which are identical to Google's GSI firmware. Other parts of the code need to be

compiled using the Android 14 SDK, so Rockchip Android 16.0 SSI SDK needs to be

used in conjunction with the Android 14 SDK.

The architecture diagram of the complete SDK composed of Rockchip Android 16.0 SSI

SDK and Android14 SDK is as follows:

20
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AOPS

Platform-independent code components
including (6SM/Mainline packages)

Loader
Uboot
Kernel
HAL
Full SDK
no AOSP build

AOPS

Step 1: To extract the source files, execute the following commands:

Step 2: Select the corresponding lunch, execute the following commands:

xuejunchao@boardcon:~/Rockchip_Android16.0_SDK_RELEASE_20260114% source build/envsetup.sh

including device/rockchip/rockchip_generic/vendorsetup.sh
xuejunchao@boardcon:~/Rockchip_Android16.0_SDK_RELEASE_20260114$% lunch ssi_16_armé64-bp2a-userdebug
build/make/core/product_config.mk:489: warning: PRODUCT_INSTALL_DEBUG_POLICY_TO_SYSTEM_EXT is set but
PRODUCT_NAME (ssi_16_arm64) doesn't look like a GSI for compliance testing. This is a special
configuration for compliance GSI, so do make sure you understand the security implications before setting
this option. If you don't know what this option does, then you probably shouldn't set this.
build/make/core/product_config.mk:489: warning: PRODUCT_INSTALL_DEBUG_POLICY_TO_SYSTEM_EXT is set but
PRODUCT_NAME (ssi_16_arm64) doesn't look like a GSI for compliance testing. This is a special
configuration for compliance GSI, so do make sure you understand the security implications before setting
this option. If you don't know what this option does, then you probably shouldn't set this.

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=16
TARGET_PRODUCT=ssi_16_armé64
TARGET_BUILD_VARIANT=userdebug
TARGET_ARCH=armé64
TARGET_ARCH_VARIANT=armv8-a
TARGET_CPU_VARIANT=generic
HOST_0S=1inux
HOST_OS_EXTRA=Linux-6.8.0-101-generic-x86_64-Ubuntu-22.04.5-LTS
HOST_CROSS_0S=windows

BP2A.250605.031.A3

ut

se

Step 3: Linking Android14 SDK and configuring build parameters:
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xuejunchao@boardcon:~/Rockchip_Android16.0_SDK_RELEASE_20260114% rkbuild_setup
[WARN] rkbuild_setup -d <kernel_dts> -1 <vendor_lunch> -f <build_numbe
<build_thread:

Enter parameters in the specified format or press Enter to input as prompted:

-p <vendor_sdk_path> -j

Please enter the directory of Android_VENDOR_SDK (for example: /home/hc _Androidl14_0409):

[WARN] The optional lunch projects for Android_VENDOR_SDK are as follows:

You're building on Linux

Lunch menu .. Here are the common combinations:
PX30_u-user
PX30_u-userdebug
aosp_arm-eng
aosp_armé4-eng
aosp_x86-eng
aosp_x86_64-eng
em3588_u-user
em3588_u-userdebug
idea3588_u-user

10. idea3588_u-userdebug

_u-user
_u-userdebug

Please enter the lunch option for Android_VENDOR_SDK (for example: rk3588_u-user):

Do you need to specify the build number? (Press Enter to automatically generate, or directly enter the
required build number):

Current PRODUCT_KERNEL_DTS=em3588-u, If you need to modify the DTS, please enter. Press Enter to use the
default value:

Step 4: Start compilation.

Full Compilation:

Partial Compilation:

For partial compilation, need to perform merge operation after compilation:
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$ rkbuild_merge

$ rkbuild_mkupdate

The path of the compiled firmware is /Rockchip Android16.0 SDK RELEASE 20
260114/rockdev/Image-em3588 u/.

6. Android16 Test

6.1 Serial Terminal

Connect the board and PC with USB Serial cable, then power on, the terminal will output

boot information. The default baudrate is 1500000.

serial-comé - SecureCRT - m] X
fle Edit View Options Transfer Script Tools Window Help
o & % Enter host <Alt+R> ORI ¢aT ?2 @3 .
| serial-comd EH 4 b
b 113.893246 T418] rockchip-vop2 Tdd90000.vop: [drm:vop2_crtc_atomic_enable [ruckch‘\gdrm]] set dclk_vop0 to 148500000, get 148500000
3 113. 893407 T418] rockchip-hdptx-phy-hdmi fede0000. hdmiphy: hdptx_rop11_cmn_config bus_width:16a8c8 rate:1485000
= 113. 893681 T418] rockchip-hdptx-phy-hdmi fed60000. hdmiphy: hdptx phy p11 locked!
E 113. 893695 T418] dwhdmi-rockchip fde80000.hdmi: final tmdsclk = 148500000
& 113. 896379 T418] dwhdmi-rockchip fde80000.hdmi: don’t use dsc mode
5 113. 836401 T418] dwhdmi-rockchip fde80000.hdmi: dw hdmi gp use tmds mode

113. 896414 T418] rockchip-hdptx-phy-hdmi fed60000.hdmiphy: bus_width:0x16a8c8,bit_rate:1485000
113. 896633 T418] rockchip-hdptx-phy-hdmi fed60000. hdmiphy: hdptx phy lane Tocked!
LB.BQGEBL T418] rockchip-vop2 fdd90000.vop: [drm] vop enable intf:800

13.918946 T418] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] update mode to 800x1280p59, type: 16(if:vmIpIl, flag:
x0) fur vp3 dclk: 66000000
113.919168 T418] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] dclk_out3 div: 2 dclk_core3 div
113.919313 T418] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] set dclk_vop3 to 66000000, get 66000000
114.269714 T418] rockchip-vop2 fdd90000.vop: [drm] vop enab'\e intf:40
114.269770 T418] dw-mipi-dsi2z fde30000.dsi: :dw_mipi_dsi2_encoder_atomic_enable [rockchipdrm]l] final DSI-Link bandwidth: 799999 x 4 Kbps
114.295036 T418 rnckcﬂp vop2 fdd90000.vop: p2_crtc_atomic_enable [rockchipdrm]] update mode to 800x1280p59, type: LG('if:MIPIO, flag:0
x0) for vp2 dclk: 680000

114.295355, T418 ruckcmp vopz Tdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] dclk_out2 div: 2 dclk_core2 div

114.295504 T418] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] set dclk_vop2 to 68000000, get GEOOOOOO

114.637465 T418] rockchip-vop2 fdd90000.vop: [drm] vop enab'\e intf:20

114.637584 T418] dw-mipi-dsi2 fde20000.dsi: [drm:dw_mipi_dsi2_encoder_atomic_enable [rockchipdrm]] final DSI-Link bandwidth: 453333 x 4 Kbps

115.763669 T481] rockchip-vop2 fdd90000.vop: [drm] vop disable intf:800

LLS."G}EOS T481] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_disable [rockchipdrm]] crtc atomic disable wvp0O

16.575393 T481] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] uUpdate mode to 1920x1080p60, type: 11(if:HDMIO, flag:
xO) fur’ vp0 dclk: 148500000
6.576083 T481] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] dclk_outO div: 0 dclk_core0 div:

LLS.S"GAZE T481] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [rockchipdrm]] set dclk_wvop0 to 148500000, get 148500000

116. 576625 T481] rockchip-hdptx-phy-hdmi fedEOUOU hdmiphy: hdptx_i rup'l'\ cmn_config Eus _width:16a8c8 rate:1485000

116. 576910 T481] rockchip-hdptx-phy-hdmi fed60000. hdmiphy: hdptx phy pl11 Tocked!

116.576928 T481] dwhdmi-rockchip fde80000.hdmi: final tmdsclk = 148500000

116. 580517 T481] dwhdmi-rockchip fde80000.hdmi: don’t use dsc mode

116.580541 T481] dwhdmi-rockchip fde80000.hdmi: dw hdmi gp use tmds mode

116.580558 T481] rockchip-hdptx-phy-hdmi fed60000.hdmiphy: bus_width:0x16a8c8,bit_rate:1485000

116. 580772 T481] rockchip-hdptx-phy-hdmi fed60000. hdmiphy: hdptx phy lane Tocked!

116.580823 T481] rockchip-vop2 fdd90000.vop: [drm] vop enable intf:800

=}

Iy
™~
1)

AC
130|console:

§ rc
130|console:/ § AC
130|console:/ § AC
130|console:/ §
Ready Serial: COM4, 1500000 40, 17 40 Rows, 148 Cals  Xterm CAP NUM
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6.2 Display

EM3588 supports up to 6-screen synchronous display by default under Android 16. To
achieve synchronized output on similar interfaces (such as HDMIO/HDMII or
HDMI2/DP Alt Mode), identical display timing must be used. In this case, the maximum

supported resolution is 4K@601ps.

HDMI

MIPI DSI1 MIP1 DSIO0

USB Type-C

The display effect diagram is as follows:
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6.3 USB Type-C

USB Type-C
(ADB/USB3.0/DPO0)

Features Supported by the Type-C Interface:

* Reversible Design: Allows insertion in either orientation for user convenience.

* Data Transmission Roles: Supports flexible designation of host and device roles.

* Multiple Protocol Support: Compatible with USB 3.0 and DisplayPort, enabling high-

speed data transmission.

6.3.1 ADB

Step 1: Connect the board and PC host with Type-C cable.

USB Type-C

+

USB Type-C USB-A 3.0

Step 2: Install ADB driver on Windows system.
Step 3: Press Windows + R to open the Run program. Type “cmd” and press Enter.

Step 4: Execute the following command to enable ADB.

# adb shell
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CAWINDOWS\system32\cmd. X +

Microsoft Windows [fr4~ 10.0.26200.8037]
(c) Microsoft Corporation, 1REE AR,

C:\Users\28675=adb shell
ssi_16_armél:/ $ |

6.3.2 Type-C to USB3.0

Step 1: Connect the Type-C to USB3.0 converter to the Type-C port of the development
board, and then insert the USB3.0 flash drive into the USB3.0 port of the docking station.

USB Type-C
(ADB/USB3.0/DP0)

g

N~

The serial port of the terminal will display the following message, indicating that the

= &

USB3.0 HDMI DisplayPort

USB3.0 device is successfully recognized.
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130|console:/ $ [ 111.

eplout

111.778050][
111.828641][
111.828759][
111.887299][
111.887330][
111.887351][
111.887472][

111.887502][
111.887677][
111.887695][
111.887708][
111.888194][
111.888212][
111.888224][
111.888234][

111.888245][
111.888913][
111.889185][
111.889911][
111.890001] [
111.890014][

.890024][

.890034][

.890044][
.890967][
.891250][
.876530] [
.876652] [
.999077]1[
.149677][
.149781][
.149826][
.149864][
.152798][
.154167][
.154350] [
.919092][
.919137][
.179295][
.179805] [
.187441]
.187625][
.187806] [
.187819][
.190552][
.190814][

[
[
[
[
[
[
[
0
[
[
[
[
[
[
[
[
h
[
[
[
[
[
[
[
[
h
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Step 2: After connecting the USB flash drive, the device will automatically mount, and it

T120]
T945]
T945]
T121]
T121]
T121]
T121]

X0000008002010010

T121]
T121]
T121]
T121]
T121]
T121]
T121]
T121]

T121]
T121]
T121]
T121]
T121]
T121]
T121]
T121]

T121]
T121]
T121]
T945]
T945]
T169]
T169]
T169]
T169]
T169]
T169]
T169]
T169]
T945]
T945]
T169]
T169]

T87]

T87]

T87]

T87]

T87]

T87]

Customize the embedded system based on Your Idea

777936][ T121] dwc3 fcPo0Le0d.usb: request ©000VOVOOPOOOOOO was not queued to

android_work: did not send uevent (© © ©000000000000000)

read descriptors

read strings

phy phy-fd5deeee.syscon:usb2-phy@0.8: illegal mode

xhci-hcd xhci-hcd.15.auto: xHCI Host Controller

xhci-hcd xhci-hcd.15.auto: new USB bus registered, assigned bus number 9
xhci-hcd xhci-hcd.15.auto: hcc params 0x0220fe64 hci version 0x110 quirks

xhci-hcd xhci-hcd.15.auto: irq 79, io mem Oxfc000000

xhci-hcd xhci-hcd.15.auto: xHCI Host Controller

xhci-hcd xhci-hcd.15.auto: new USB bus registered, assigned bus number 10
xhci-hcd xhci-hcd.15.auto: Host supports USB 3.0 SuperSpeed

usb usb9: New USB device found, idVendor=1déb, idProduct=0002, bcdDevice= 6.01
usb usb9: New USB device strings: Mfr=3, Product=2, SerialNumber=1

usb usb9: Product: xHCI Host Controller

usb usb9: Manufacturer: Linux 6.1.145-android14-11-g4f184da362d5-ab14200214 xhci-

usb usb9: SerialNumber: xhci-hcd.15.auto

hub 9-0:1.0: USB hub found

hub 9-0:1.0: 1 port detected

usb usbl@: We don't know the algorithms for LPM for this host, disabling LPM.
usb usb1@: New USB device found, idVendor=1dé6b, idProduct=0003, bcdDevice= 6.01
usb usbl@: New USB device strings: Mfr=3, Product=2, SerialNumber=1

usb usbl@: Product: XHCI Host Controller

usb usbl@: Manufacturer: Linux 6.1.145-android14-11-g4f184da362d5-ab14200214 xhci-

usb usbl@: SerialNumber: xhci-hcd.15.auto

hub 10-0:1.0: USB hub found

hub 10-0:1.0: 1 port detected

read descriptors

read strings

usb 9-1: new SuperSpeed USB device number 2 using xhci-hcd

usb 9-1: New USB device found, idVendor=346d, idProduct=5678, bcdDevice= 2.00
usb 9-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

usb 9-1: Product: HIKSEMI

usb 9-1: SerialNumber: FCO767D6251F4

usb-storage 9-1:1.0: USB Mass Storage device detected

usb-storage 9-1:1.0: Quirks match for vid 346d pid 5678: 420

scsi hostl: usb-storage 9-1:1.0

read descriptors

read strings

scsi 1:0:0:0: Direct-Access HIKSEMI 3.00 PQ: © ANSI: 4
scsi 1:0:0:0: Attached scsi generic sg@ type ©

sd 1: [sda] 122880000 512-byte logical blocks: (62.9 GB/58.6 GiB)
sd 1: : [sda] Write Protect is off

sd 1:0:0:0: [sda] No Caching mode page found

sd 1: :0: [sda] Assuming drive cache: write through

sda:

sd 1:0:0:0: [sda] Attached SCSI removable disk

can be accessed directly through the Explorer app.
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Q Search apps

£ & '3

Calculator Calendar CamDemo Camera Chromium

s [5] 0 ™ B

Contacts Explorer Gallery GPS Test

e a [l o

Search Settings Sound Recorder Video WebView Brows...

Explorer

A Home LevelUp = Multi [# Editor NewFolder Bacl

= Internal Memory

UsB

“

6.3.3 DP Alt Mode

DisplayPort Alternate Mode (DP Alt Mode) is a technology that facilitates the
transmission of DisplayPort video signals through a USB Type-C interface. It enables

devices to output video and audio via a USB-C connection without requiring a dedicated
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DisplayPort connector. This allows users to connect a display using a single USB-C port

while transmitting video, audio, and additional data.

USB Type-C
(ADB/USB3.0/DP0)

USB3.0 HDMI DisplayPort

S w

Currently, Boardcon has conducted the following output tests:
* Type-C to HDMI: Supports 3840x2160p60 resolution.
* Type-C to DisplayPort (DP): Supports 3840x2160p60 resolution.

6.4 Ethernet

Step 1: Connect the network cable to the Ethernet port.

Ethernet

According to the log, it can be seen that the Gigabit Ethernet recognition is successful.

console:/ $ [ 546.277137][ T2864] rk_gmac-dwmac felc@000.ethernet etho: Link is Up - 1Gbps/Full - flow
control rx/tx

[ 546.277333][ T87] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready
[ 557.540887][ T139] rk_gmac-dwmac felb@0eo.ethernet ethl: Link is Up - 1Gbps/Full - flow control rx/tx
[ 557.540969][ T87] IPv6: ADDRCONF(NETDEV_CHANGE): ethl: link becomes ready

Step 2: View network interface information.

# ifconfig
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console:/ $ ifconfig
etho Link encap:Ethernet HWaddr 5a:0d:96:f9:98:96 Driver rk_gmac-dwmac
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:304 errors:0 dropped:35 overruns:® frame:0
TX packets:62 errors:0 dropped:@ overruns:® carrier:0
collisions:@ txqueuelen:1000
RX bytes:35018 TX bytes:7527
Interrupt:73

Link encap:Ethernet HWaddr 56:0d:96:f9:98:96 Driver rk_gmac-dwmac
inet addr:192.168.0.55 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::398d:8357:8b24:cbc4/64 Scope: Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:270 errors:0 dropped:@ overruns:0 frame:0

TX packets:39 errors:0 dropped:@ overruns:@ carrier:0

collisions:@ txqueuelen:1000

RX bytes:30396 TX bytes:4753

Interrupt:75

Note: When ethO and ethl are enabled simultaneously, ethO is dedicated to internal
network communication, while eth1 is dedicated to external network communication.

Step 3: Network connection test.

# ping -I etho 192.168.0.1

# ping -I ethl www.armdesigner.com

console:/ $ ping -I ethe 192.168.0.1

ping: Warning: source address might be selected on device other than ethe.
PING 192.168.0.1 (192.168.0.1) from 192.168.0.55 eth@: 56(84) bytes of data.
64 bytes from 192.168.0.1: icmp_seq=1 ttl=255 time=3.03 ms

64 bytes from 192.168.0.1: icmp_seq=2 ttl=255 time=0.420 ms

64 bytes from 192.168.0.1: icmp_seq=3 tt1l=255 time=0.300 ms

64 bytes from 192.168.0.1: icmp_seq=4 ttl=255 time=0.343 ms

64 bytes from 192.168.0.1: icmp_seq=5 ttl=255 time=0.604

~C

--- 192.168.0.1 ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4046ms

rtt min/avg/max/mdev = ©.300/0.940/3.035/1.052 ms

console:/ $

console:/ $ ping -I ethl www.armdesigner.com
PING www.armdesigner.com (67.222.54.196) from 192.168.0.55 ethl: 56(84) bytes data.

64 bytes from www.armdesigner.com (67.222. : icmp_seq=1 ttl=50 time=190
64 bytes from www.armdesigner.com (67.222.54. ¢ icmp_seq=1 tt1=50 time=190 (bur!)
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=2 ttl=50 time=192
64 bytes from www.armdesigner.com (67.222.54. icmp_seq=2 tt1=50 time=192 (bur!)
64 bytes from www.armdesigner.com (67.222.54.196): icmp_seq=3 ttl=50 time=191
bytes from www.armdesigner.com (67.222.54.196): icmp_seq=3 ttl=50 time=191 (DUP!)
bytes from www.armdesigner.com (67.222.54.196): icmp_seq=4 tt1=50 time=190
bytes from www.armdesigner.com (67.222.54.196): icmp_seq=4 tt1=50 time=190 (bur!)

--- www.armdesigner.com ping statistics ---
4 packets transmitted, 4 received, +4 duplicates, 0% packet loss, time 3003ms
rtt min/avg/max/mdev = 190.428/191.140/192.173/0.676 ms

6.5 USB Host

The USB host can be used to connect devices such as USB mouse, USB keyboards, USB

flash drives, and other USB peripherals.
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2x USB3.0
After connecting the USB flash drive, the device will automatically mount, and it can be

accessed directly through the Explorer app.

Q Search apps

B = B B o e

Calculator Calendar CamDemo Camera Chromium

D 3 ﬁ
" 5 ..

Contacts Explorer Files Gallery GPS Test Hdmiln

® Q E): ® S i

Search Settings Sound Recorder Video WebView Brows...
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= Internal Memory

£ U SB (EE83-C575)

€ U SB(7884-EC5F)

:3.|T£W 4 o =

6.6 SD Card

Step 1: Insert the micro SD card into the card slot.
Micro SD

Step 2: After connecting the SD card drive, the device will automatically mount, and it

can be accessed directly through the Explorer app.

32



ﬁ BOARDCON )
Customize the embedded system based on Your Idea

uEmbedded Design

Q Search apps

- AN o 3

Calculator Calendar CamDemo Camera Chromium

= N M B

Gallery GPS Test

Contacts Explorer

e a [l o

Settings Sound Recorder Video WebView Brows...

Search

Explorer

A Home LevelUp = Multi [# Editor NewFolder Bacl

= Internal Memory

@ sbcard

6.7 SATA

Step 1: Connect the sata and sata power, then power on.
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\
]

\

\ ot

SATA power cable
4pin, 2.0mm pitch

SATA SATA
Pesy SATA cable

DCs5v

Step 2: After connecting the sata drive, the device will automatically mount, and it can be

accessed directly through the Explorer app.

Q Search apps

B = B B o e

Calculator Calendar CamDemo Camera Chromium

= [-]O0 ™ @ @

Gallery GPS Test Hdmiln

Contacts Explorer

o a [ o B =

WebView Brows...

Settings Sound Recorder
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= Internal Memory

USB

@

6.8 WiFi & Bluetooth

To use Wi-Fi and Bluetooth functions properly, the antenna needs to be connected.

Antenna

6.8.1 WiFi test

Step 1: Open the Settings app:
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Q Search apps

HH . o
e
%

Camera

@ @

Calendar CamDemo Chromium

Calculator

Contacts Explorer

54 | s

Gallery

GPS Test Hdmiln

Q

Search

Settings

@ B i

Video

Sound Recorder WebView Brows...

Step 2: Go to Network & Internet:

6:33 [ =

&

B @
P G

@

Q  Search Settings

~ Network & internet
Mobile, Wi-Fi, hotspot

G Connected devices
Bluetooth, pairing

Apps

Recent apps, default apps

a Notifications

Notification history, conversations

© Sound & vibration

Volume and vibration

e Modes

Do Not Disturb, Sleeping

~n Display

Step 3: Tap Internet:

36



ﬁ BOARDCON
u €Embedded Design

Customize the embedded system based on Your Idea

6339 @

Network & internet

Internet
Networks available

4 Airplane mode
¢>  Ethernet

® Hotspot & tethering
off

5 Data Saver
S off

/DK

Step 4: Turn on the Wi-Fi switch:

6354 @
<
Internet
Wi-Fi
¥ ChinaNettXFQ
@ Boardcon
@ Boardcon_5G
@ Boardcon_5G_Wi-Fi5
@ Boardcon_Wi-Fi5
¥ DIRECT-4A-HP Laser 136w

"l

!
A
[ ]
]

> [TR=R)

e

r P PP BB @

:W 4 e =

Step 5: Select an available Wi-Fi hotspot from the list and connect:
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< Q
Internet

Wi-Fi [ @)

Boardcon_Wi-Fi5

? Connected €83
® ChinaNettXFQ &

L 2R &

>

@ Boardcon 5]
@ DIRECT-4A-HP Laser 136w 5]
¥ Boardcon_5G )

Step 6: Internet test.

Q search apps

5 [ [e

Calculator Calendar CamDemo Camera Chromium

Contacts Explorer Gallery

® Q )

Settings Sound Recorder Video WebView Brows...
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22574 Old Website

g

BOARDCONEMBEDDED DESIGN

provide hardware/firmware customization and OEM/ODM services to shorten your product's time-to-market.

Users can also choose to use the ping command to test the connectivity of the wifi, as
shown below:
(1) View network interface information.

$ su

# ifconfig wlan®

:64:1a:78 :6a Driver rt 52be
92.168.0.255 Mask:255.255.255.0
7 5 4

(2) Network connection test.

# ping -I wlan® www.armdesigner.com
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$ ping -I W . arme

WWW

WWW

WWW
WWW

0 WWw.ar

6.8.2 Bluetooth test

Step 1: Open the Settings app.

11:31

Q Search apps

e

Calculator Calendar CamDemo Camera Chromium

B 0O M

Contacts Explorer Gallery GPS Test Hdmiln

@ Q ® i

Search Settings Sound Recorder Video WebView Brows...

Step 2: Click on the option Connected devices
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11:33$ & nEeH

Q, Search Settings

Network & internet
Mobile, Wi-Fi, hotspot

)

) Connected devices
Bluetooth, pairing >

Apps

Recent apps, default apps

a Notifications

Notification history, conversations

© Sound & vibration

Volume and vibration

Ie) Modes

Do Not Disturb, Sleeping

. Displav

Step 3: Click on the option Pair new device.

112 @ nEel

&«

Connected devices

Other devices

usB
Charging this device

o External Display
On

+  Pair new device >

Saved devices

> Seeall

Connection preferences
Bluetooth

2l = M « o ®

Step 4: User can pair themselves in the Bluetooth device list.
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&

Pair new device

Device name
SS| 16 on ARM64

Available devices
*. Django
L LAPTOP-PFEI9H7R

®

Tablet's Bluetooth address: CC:64:1A:78:EE:6B

6.9 4G & GPS

Step 1: Insert 4G module to PCle socket (4G model: EC20).
Step 2: Connect antenna and insert SIM card.

Step 3: Power on.

Nano SIM

4G Antenna

4G module

GPS Antenna

4G Antenna

6.9.1 4G Test
After boot, the device defaults to 4G mode, and the corresponding icon will appear in the

upper right corner of the desktop.
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QDLTELD

QO LTELD

Q search apps

= P e

Camera Chromium

-

Gallery GPS Test

Calculator Calendar CamDemo

Contacts Explorer

e a [El o o]

Sound Recorder WebView Brows...

Search Settings

S
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We provide hardware/ﬁrm)vare cus‘tomization and OEM/ODM services to:shorten your product's n‘gﬁ{;{.
) MR e, e P
3 LE

2

Users can also choose to use the ping command to test the connectivity of the 4G, as
shown below:

(1) View network interface information.

# ifconfig

Ethernet
4.48.151

(2) Network connection test.

# su

# ping -I wwan® www.armdesigner.com
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6.9.2 GPS Test

GPS positioning needs to be tested in open outdoor areas.

Step 1: Open GPS Test APP.

NOLTELE

Q Search apps

- f 2 [ e

Calculator Calendar CamDemo Camera Chromium

o O ™ (@

Contacts Explorer Gallery GPS Test Hdmiln

e a [El o ol

Settings Sound Recorder WebView Brows...

S

Step 2: Wait a moment to successfully obtain the location.
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GNSS Status Accuracy (+ m) AVG SNR
%

[ ] [ [ [ L L d L L L ® ® [
€= OO 1 G €D € €& (22) 2O €W (0 D

6.10 Headset

Step 1: Plug the headset into the headset jack and connect the speaker.

2x Speaker

Step 2: Open the Sound Recorder app.
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1052% ¢ &
Q Search apps

L ] ¢

Calculator Calendar CamDemo Camera Chromium

= - O M @

Contacts Explorer Files Gallery GPS Test Hdmiln

e a [l o o]

Search Settings Sound Recorder WebView Brows...

Step 3: Click the following button to start recording.

0 Record your message

Step 4: Click the following button to stop recording.
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10549 ¢ &

o Record your message

Recording

10:56 © ¢

0 Message recorded

Discard

Note: Audio output level: Headset >HDMI > Speaker.

6.11 RTC

Step 1: Install the coin cell battery.
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Step 2: Set the system time.

# su

# date -s "2026-12-12 9:42:00"

Step 3: Write the system time to the hardware clock.

# hwclock -w

Step 4: Display the current hardware clock time.

# hwclock

130|console:/ # date -s "2026-12-12 9:42:00"
Sat Dec 12 ©9:42:00 CST 2026

console:/ # hwclock -w

console:/ # hwclock

2026-12-12 01:42:08+0000

console:/ # hwclock

2026-12-12 01:42:14+0000

console:/ # hwclock

2026-12-12 01:42:19+0000

Step 5: Power off, after a period of time to turn on the power again, check whether the

time is saved.

console:/ # hwclock
2026-12-12 01:43:36+0000
console:/ # hwclock

2026-12-12 01:43:40+0000
console:/ # hwclock
2026-12-12 01:43:46+0000
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6.12 RS485

AR
USB-to-RS485 Adapter PC

Step 2: Open the corresponding serial terminal, set the baud rate of the board to 1500000,
and set the baud rate of the RS485 test tool to 115200.

serial-com8 - SecureCRT = o X |y [@ serial-com3 - SecureCRT = o X
Fle Edit View Options
£ > Enter host

ransfer Script Tools Window Help - File Edit View Options Transfer Script Tools Window Help
A
were [HOMAG RaT|? @ G EF D e  ROR @ R T2 @

| o serial-com9 F 4 v " o serial-com3 B 4 b

a AC
2 [|130]|console:/ # Ac
o console:/ # [ 5237.234629][ T417] rockchip-vop2 fdd90000.vop: [drm] vop disable

Taseumyy warssa

intf:20
[ 5237.234750]1[ T417] rockchip-v npz fdd90000,
d\dnpdr m]] Ccrtc awnc disable v
237.375987][ T417] rockchip-v ij £dd90000. vop: [drm] vop disable intf
[ 5237. 3761401 [ T«H. 1 rockchip-v :pz £dd90000. vop: [drm:vop2_crtc_atomic_ msatﬂe [ro| W
ckchipdrm]] crtc atomic disable v
[ 5237.430362])[ T417] [WLAN_RFKI LL] wlan_early_suspend :enter
Ac

p: [drm:vop2_crtc_atomic_disable [ro

130|console:/ # 1
130|console:/ #
u
Quick connect o remote hos Serial: COMS, 1500000 13, 17 24 Rows, 84 Cols  Xterm CAP NUM . | Ready Serial: COM, 115200 1, 1 24Rows 80Cols Xterm CAP NUM

Step 3: Since this image employs GKI technology, it is impossible to achieve the
automatic transmission and reception of RS485 through software or hardware traffic
control. The transmission and reception of RS485 can only be realized through manual
control of RTSN.

Execute the following command on the board to test the RS485 reception functionality.

# echo 1 > /dev/gpio_rtsn
# com /dev/ttyS4 115200 8 0 1
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& serial-com® - SecureCRT - m] E [@ serial-com3 - SecureCRT — [m] X 1
File Edit View Options Transfer Script Tools Window Help | Fle Edit View Options Transfer Seript Tools Window Help
¢ Enerhost<AsR- | [ [ alee 7?7 L £ P Enterhost<AiR= [ [ [ .
v | o serial-comd E1 4 b | o serial-com3 E 4P
& |m30TconsoTe: 7 # echo 1 5 77gpla_rtsn ]
g || [ 5641.824427 ][ 72555] r"[Sn dew<e opened 5
2 [| [ 5641-824599][ T2555] rrsn: set gpio 128 to 1 Z
§||[ 5641.524659][ 72555] resn: device closed g
& ||| console:/ i3
3 cunsu'\e 5 e s Trys4 115200 8 0 1 %
= /dev/ttys4 i
udrate 415500
s L
e U !
g
]
a
a
a
Ea
E @
ta
a
a
E @
H
g
Ready Serial: COMS, 1500000 24, 1 24 Rows, 84 Cols  Xterm CAP NUM . | Ready Serial: COM3, 115200 1, 1 24Rows 80Cols  Xterm CAP NUM

Execute the following command on the board to test the RS485 transmission functionality.

# echo @ > /dev/gpio_rtsn
# com /dev/ttyS4 115200 8 0 1

serial-comd - SecureCRT = o X serial-com3 - SecureCRT = o x|
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
£ F 2 EnerhostaliR- AL R B @ Tl ?) L £ T2 Enterhost<aieR= | [ [ | D .
.| + serial-com9 E 4 b | | o serial-com3 E3 ap
# |[nabTe Trockchipdrm]T Tinal psi-Link bandwidth: 799999 x 4 Kbps 4 |[Bbcdetq
g |[AcL 5698.682178][ ~ Ti] init: untracked pid 2705 received signal 2 B
g ||r s698.6822171[  T1] init: untracked pid 2705 did not have an associated service e [1F
& |Intry and will HD[ be reaped &
% |[130]console: 8
130|consales/ # Ac
130|console:/ # AC
130|console:/ # AC ]
130|console:/ # echo 0 > /dev/gpio_rtsn
L 5703.44L433][ 72555] rtsn: device opened
console:/ 5703.441495][ T2555] TEE o gpio 128 To 0
[ 5703. 44L509][ T2555] rtsn: device closed
console:/ # echo 0 > /dev Emu rtsn[ 5705.700088][ T793] healthd: battery 1=50 v=33
00 6 h-z st-3 c=-1600 fc-100 chg-au
:/ # com /dev/tTys4 115200 8 0 1
E re = deu ttysd
audrate = 115200
cs =8
parity = 0
stopb = 1
abcdefg
Ready Serial: COMO, 1500000 24, 1 24 Rows, 84 Cols  Xterm CAP NUM .|| Ready Serial: COM3, 115200 1. 1 24Rows 80Cols Xterm CAP NUM

6.13 CAN

CAN Adapter

- L ol
' ' : o )
: : H . %& USB-CAN

Do GND@ ! 8

USB-to-CAN Adapter PC
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Step 2: Open the CAN test software and set the baud rate to 500000.

serial-com4 (1} - SecureCRT — o X | @ cangaroo — (m] X

@ window Help

File Edit View Options Transfer Seript Tools Window Help File

-
1255.1942361 [ 7798] healthd: battery 1-50 v=3300 t=2.6 h-2 st-3 ¢=-1600 fc=10
g=au A Fotnork B Pl ®
1326.194164] [ 7798] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 ¢=-1600 fc=10
chg-au

 F T EmerhostaaiRr OIS e T ? | Tinestanps: [delta  +| B aggregate by I [ auto scroll

+ serial-com4 (1) E1 4 b Timestemn R -
[ 666, 1960117 7798 hiealthd: battery T=50 v=3300 t=2.6 h=2 5t=3 c=—1600 Tc=10 @ ?

0 chg=au

é c’zﬁ 194222][ 71798] healthd: battery 1-50 v=3300 t=2.6 h=2 st=3 c=-1600 fc-10 v Network 1 et .

[ 78o-1s07s9][ T798] healthd: bartery 1=50 v=3300 t=2.6 h=2 5t=3 c=-1600 fcio ~ Interfaces et e

9 chg= lcandlen | (3

[ 786. 517425][ 7354] servicemanager: TF HALS require names in the Fnr‘mat Ty candle0 6)) Interface Details:  \\7\usbivid 1d608pid_606£Eimi
pe/insiance’ (z.9. some.package. foo. oo detaule) but got: media_gualic Can Databases
|1 " 793.078771][ 1364] servicemanager: caller( Em =3092, uid= W ishell:s0 .

) Found android. P P TP et e L eetiors AR T 11 Co0ree: LR o Bitrate @[]
an .

053 862501 13641 servicemanager: Caller (pid=3092,uid=2000, s id=u:r :shel1:50 Senle Zoint o7.58 -
) Found android. hardware. graphics. allocator. TAl locator /default in device VINTE m

anifest

[ 846. 1973551[ T798] healthd: battery 1=50 w=3300 t=2.6 h=2 st=3 c¢=-1600 fc=10 CanFD Bitrate -
0 chg-au .

[ 90619459110 T788] healthd: battery 1=50 v=3300 t=2.6 h=2 5t=3 c=-1600 fe=10 CenfD SunpleFoint B
0 chg=au

[ 9661960221 T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fe=i0

0 chg=au xf . .

[ 10261962601 [ 1793] healehd: bactery 1=30 v=3300 ©-2.6 b2 513 c=-1600 femio Frioms el by e 6
0 chg=au Listen only node

[ 1086.197231][ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fc=10 Bm
0 chg=au One—Shot node

[ 1146.194285][ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fc=10

0 chg=au Tl S

[ 1206.1042251 7798] healthd: battery 1-50 v=3300 t=2.6 h=2 5T=3 c=1600 fc-10 o e

0 ch uto-Restert on bus off o
g

[

o

AC

1

SU\CUHSCHE / $ [ 1386. 194327][ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st —
0 fe=100 chg-a |

150/ consale:/ 5 B

Ready Serial: COM4, 1500000 37, 17 37 Rows, 80 Cols  Xterm CAP NUM | Trace

Step 3: Configure and activate the CAN network, setting the bitrate to 500000.

su
ip link set can@ down

ip link set can®@ type can bitrate 500000

H H H

ip link set can@ up

serial-comd (1) - SecureCRT - o X | ® cangaroo™ = o X
Fle Edit View Options Transfer Script Tools Window Help File Measurement Trace Window Help
i ¥ T P Enterhost <AltiR> ®n S BaTl? +| Timestamps: [delte v | @ ageregate by ID [ auto scroll
 serial-comd (1) B 4P ] [rimestamp Channel Rx/Tx CAN ID Sender Name
0 cho=au
[ 1026.196260]1[ T798] healthd: battery 1=50 v=3300 6 h=2 st=3 c=-1600 fc=10
0 chg=au
[ 1086.197231]1[ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fc=10
0 chg=au
[ 1146.194285][ 77981 healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fc=10
0 chg=au
[ 1206.194225][ 77981 healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=-1600 fc=10
0 chg=au
[ 1266.194236][ T798] healthd: battery 1-50 v=3300 t=2.6 h=2 st=3 c=-1600 fc-10
0 chg=au
[ 1326.194164][ T798] healthd: battery 1-50 v=3300 t=2.6 h=2 st=3 c=-1600 fc-10
0 chg=au
AC
130|console:/ § [ 1386.194327]1[ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st
=3 c=-1600 fc=100 chg=au
AC
130|console:/ § [ 1446.194253]1[ 7T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st
=3 ¢=-1600 fc=100 chg=au
130|console:/
Log B8 X [Tranmit View B X
§ ip_link set can0 down ‘
[ 1498. 924620][ 13821 Type-1400 audit(1773718633.268:146): avc:  denied { nlns Time Level Message Addrez: e Payload
write } fo =" scontext: €11:50 tcontext-u:r:shell:s0 tclass=netl 11:37:56 info Starting meas.. e
B e et | permsswe -1 . inf iarirg mea®-Qoo e 2o oo j§oo oo oo oo oo o |
RTNETLINK answers: Operation not permitted 11:37:56 infa Listening on i... T 2 3 4 &5 6 1 8
z\cugg;eé iug iagﬁaiqﬂnﬂ[ T798] healthd: battery 1-50 v=3300 t=2.6 h=2 st=3 [ Extended I0 CIRtE [ Brvor Fram
su
cunsu;e 5 # ip rm; set can0 down o
console:/ # ip link set can0 Type can bitrate 500000 . O values are .
console:/ Tink set can0 up Fend Bepeat] 11000 () AL vel Sendlsiscle
[ 1519. 15209’5’[ T87] IPV6: ADDRCONF(NETDEV_CHANGE): canO: 1ink becomes ready
console:
LSD\(GHSD'\E / #

Ready Serial: COM4, 1500000 37, 17 37 Rows, 80 Cols  Xterm CAP NUM Trace

Step 4: Configure CAN as the receiver.

# candump can@
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serial-comd (1) - SecureCRT = o X

file Edit View Options Transfer Script Tools Window Help

i F P EmerhosteatsR> I Y| S|P E TP
+ serial-comd (1) F1 2

&

un\cmmﬂe $ [ 1386.194327][ T1798] healthd: battery 1-50 v=3300 t-2.6 h-2 st
1600 fc=100 chg=au

Lzo\cuns:ﬂe $ L 1446 L94253][ T798] healthd: battery 1=30 v=3300 t=2.6 h=2 st
= -1600 fc=100 chg=a

130|conso]l
130| consol
LSO\cﬂnsn'\
130] consol ip 1ink set can0 down
[ 1458, 92A620][ T383] type=1400 audit(1773718633.268:146): avc: denied { nlms
||[g—write } for comm="ip" scontext-u:r:shell:s0 tcontext=u:r:shell:s0 tclass-netl
ink_route socket permissive=1

RTNETLINK answers: operation not pernn

2|console;/ § [ 1506.194404]1[ T798] wea'\thd battery 1=50 v=3300 t=2.6 h=2 st=3
€=-1600 fc=100 chg=au

su

$
3

{[console:/ # ip 1ink set can0 down

consale:/ v wp Tlink set can0 type can bitrate 500000

console: Tink set can0 up

[ LSL%? 18209 [ T87] IPv6: ADDRCONF(NETDEV_CHANGE): canO: link becomes ready
console:

LZO\CUHSD'\E. # [ 1566.194360][ T798] healthd: battery 1=50 v=3300 t=2.6 h=2 st
=3 c=-1600 fc=100 chg=au

A

130|conso]

130|consol
can0 [8]
can0 000 [8] 00 05 00 50 05 00 00 00
can0 000 [8] 00 00 00 00 0O 00 00 00
can0 000 [8] 00 00 0O 00 00 00 00 00
can0 000 [8] 00 00 00 00 0O 00 00 00
can0 000 [8] 00 00 0O 00 00 00 00 00
can0 000 [8] 00 00 0O 00 00 00 00 00

0 can0 000 [8] 00 00 0O 00 00 00 00 00

# ip link set can0 upAc
# candump canQ
8] 00 00 O

Ready Serial: COM4, 1500000 37, 1 37 Rows, 80 Cols  Xterm CAP NUM

Step 5: Configure CAN as the sender.

O s

File Measurement Trace Window Help

Timestanps: delta v @ azeregate by 1D

Timestanp Channel  Rx/Tx CAN ID

Name

Loz 8 x

Time Level Message

info Send [00 00
info Send [00 00
info Send [00 00
11:3%:19 info Send [00 00
11:33:19 info Send [00 00
11:33:19 info Send [00 00
info Send [00 00
info Send 100 00

Trace

Fayload

(JRIR [ Error Fram

1000 ms ALl values are | Send Single

# cansend can@ 123#DEADBEEF

serial-com3 - SecureCRT - o X

Fle Edit View Options Transfer Script Tools Window Help
£ tmerhos k- DM S GaT|?

|  serial-comd 4

4 =600 Te=100_cha=

g ([sul 6190.6913301[ T417] [WiAN_RFKILL]: wlan late_resume :enter

2 |IT 6190.6913701[ T417] rackchip-vopz Tdd90000. vo Irm: vop2_crtc_atomic_enable [roc

E [[xchipdrm]] update mode to 800x1280pS9, type: 16(if:MIPIO, flag:0x0) for vp2 dclk: 68

& (0000

# || 61%0. 69213311 ra17] rockchip-vop2 £dd90000.vop: [drm:vop2_crtc_atomic_enable [roc
_corez di

kchipdrm]] dcTk_outz div v:
[ 6190. 692283][ TM.’] rockcmp vop2 Fadsonod, vop: [drm:vop2_crtc_atomic_enable [roc
kehipdrm]] set delk_vop2 00000, get 68000000
-03 £dd90000. vap: [drm] vop enable intf: 2.

[ 6101.032408] [ . 0000. dsi: [drm:dw_mipi_dsi2_¢ encuder‘ atomic_e
nable [r‘ackch'\pdr‘m]] f'ma] DSI-Link bandwidth: 453333 x 4 K

[ 6191.060547][ 7] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable [roc
kcmpdrm]] update mode to 800x1280p59, type: 16(if:MIPIL, F'\ag 0x0) for vp3 dclk: 66

[ 6191 060804][ T417] rockcm? vupz fddgoooo vop: [drm:vop2_crtc_atomic_enable [roc

k(hwpdrm]] dc'H\ uut}
[& 66] ’] r‘U(kdﬂp vupZ fddgouou vup [drm:vop2_crtc_atomic_enable [roc
kc}ﬂpdrm]] *gen dclk p3 to e
[ 6151 a11068] [ TAT7] r'ockcmp vapz ' dgoooo vop [drm] vop enable intf:4s

T417] dw-mipi-dsi2 fde30 rm: dw_mipi_dsi2_c¢ encuder‘ atomic_e
name [rockchipdrm]] Final ps1-Link bandmd(h 750999 x 4 K ps

Lso\cunsxﬂe
130/ console:
130|console:
130|console:

4 e
[ > P
&

#ip T 6o ) dem
# ip link set cam0 type can bitrate 500000

sole:/ # ip Tink set cano up

1 CEg el Lo e e EEmEL IS @0 I M fay

console:
console:
St ¢ can;end can0 123#DEADBEEF
console:/ # S
Ready Serial: COM9, 1500000 42, 14 42 Rows, 84 Cols  Xterm CAP NUM

6.14 RS232

@ cangaroo

urement

Timestanps: delta v (@ aggrezate by ID auts sorall

Vame DL Data

4 DE BD BE EF

Tinestamp Channel  Rx/Ts  CAN ID
candled  rx ox123
Log & x| Trasnit Vier
Time Level Message
11:38:44 info Starting meas..
1138144 info Listening on i.
Trace

Step 1: Short circuit RX and TX pins of UART.

Payload

ORR [ Errer Fran

ms ALl values are | Send Sinele

Step 2: RS232 test.
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$ com /dev/ttyS7 115200 8 0 1

130|console:/ $ com /dev/ttyS7 115200 8 © 1
port = /dev/ttyS7

baudrate = 115200

cs =8

parity = @

stopb = 1

123456789

RECV: 123456789
asdffjhgkhjl;1;

RECV: asdffjhgkhil;1;

6.15 Camera

%)@>é;

DC & BNC connector

e AHD
e GND
® +12Vout

AHD camera

Note: This device only provides a video capture interface. Preview functionality must be
implemented by the customer through custom application development based on their
specific requirements.
- Single-camera preview, using videol1 as an example.
# v412-ctl --verbose -d /dev/videoll --set-fmt-
video=width=1920,height=1080,pixelformat="NV12"' --stream-mmap=4 --set-

selection=target=crop,flags=0,top=0, left=0,width=1920,height=1080 --stream-
to=/mnt/out@.yuv
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console:/ # su

tream-mmap=4 --set-selection=target=crop,flags=0,top=0,left=0,width=1920,height=1080 --stream-

to=/mnt/out@.yuv <
VIDIOC_QUERYCAP: ok
VIDIOC_G_FMT: ok
VIDIOC_S_FMT: ok

Format Video Capture Multiplanar:

Width/Height
Pixel Format
Field

: 1920/1080

NvV12'

: None

Number of planes : 1

Flags
Colorspace
Transfer Functi
YCbCr Encoding
Quantization
Plane © H
Bytes per Line :

: Default
: Default
Default

: Default

1920

Size Image : 3110400

VIDIOC_G_SELECTION: ok
VIDIOC_S_SELECTION: ok
VIDIOC_REQBUFS: ok
VIDIOC_QUERYBUF: ok
VIDIOC_QUERYBUF: ok
VIDIOC_QBUF: ok
VIDIOC_QUERYBUF: ok
VIDIOC_QBUF: ok
VIDIOC_QUERYBUF: ok
VIDIOC_QBUF: ok
VIDIOC_QUERYBUF: ok
VIDIOC_QBUF: ok
VIDIOC_STREAMON:
idx: 0@ seq:

idx: seq:

idx: seq:

idx: seq:

idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:
idx:

~

\DOO\IO\U"#UJNI—‘@O

WNRPOWNRFOWNROWNROWNROWNROWNR

bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:
bytesused:

3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400
3110400

590904

.630922
.670946
.710935
.750934
.790929
.830877
.870926
.910923
.950920
.990919
.030916
.070915
.110915
.150911
.190838
.230901
.270899
.310896
.350895
.39089%0
.430888
.470793
.510882
.550882
.590879
.630881

670878

The file will save as under the current directory.

console:/ # 1s /mnt/
androidwritable expand

appfuse
asec iso

installer obb

media_rw outl_0.yuv
pass_through
out@.yuv product

Copy the file to PC then play it by 7yuv.

runtime
scratch
sdcard

secure
user
vendor
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6.16 PCle M.2 SSD

Step 1: Insert the M.2 SSD into the M.2 card slot, then power on the device.

os T —
,___J.‘\

E -
@ ig
RECOVER o o N

Step 2: The system will automatically detect and mount the SSD, and it can be accessed

directly through the Explorer app.
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Q Search apps

- AN o 3

Calculator Calendar CamDemo Camera Chromium

= N M B

Contacts Explorer Gallery GPS Test

e a [l o

Search Settings Sound Recorder Video WebView Brows...

Explorer

A Home LevelUp = Multi [# Editor NewFolder Bacl

= Internal Memory
£ USB(4174-0FED)

€ USB (FAB7-12ED)
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