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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.

000 EISTIN

Py
=]
e
=
=
r~
=
S
=

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 Android, Debian, Buildroot
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
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* 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”.

s RKDevTool v3.30 — x
Download Image Upgrade Firmware Advanced Function
# | O Storage hddress Hame Fath
- 000000000 Loader  rockdev/Inage—~k3566_rga'Minile
2 |V 0x00000000 | Farameter | rockdevhImaze—rk3566_rhparansts
3 |[¥ 000004000 Uboot | rockdeviImage—rk3566_rgotuboat. ing
4 |+ 000005000 Mize rockdevInage=kI566_rzotmise. ing
5 |« 0200004000 Dtbe rockdev'Inage=k3I566_rzotdtbe. ing
6 |V 000000000 wbmeta | rockdeviInage—k3566_rgoivbmeta
i 0x0000C500 oot rockdevInage—k3566_rgotbaot. ing
8 | ¥ 0x0001ES00 | Recovery | rockdeviImagevk3566_rgo'weceve
s |V 0x001D6E00  bazeparameter| rockdevhImaze—rk3566_ribasspara
w | # 0x001D7000 Super | rockdeviImage—k3566_rgotsuper. ing
Laat Run Switch Dev Partition Clear
[]write by Address
| Found One LOADER Device 1-9 :LOADER 5

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.

w RKDevTool v3.30 - *
Download Image Upgrade Firmware Advanced Function
3 O | Storage Address Hame Fath
¥ 0x00000000  Loader  rockdav/Imegarkd568 reoWiinile..
2 | 0x00000000  Parameter | rockder\Image—rk3566_riparamete
3 | 000004000 Ubsot | rockder\Inage—rk3B66_rgovuboot. ing
4 | 000005000 Wize rockder\Inaze—rk3566_rgotmisc. ing
5 | 000004000 Dthe | rockder\Inagerkab66_rgotdtho. ing
6 |[* 0200000000 vbmeta | rockder\Image—rk3566_r golvbneta. ..
T | 0x0000CE00 Bost | rockder\Inagerka5e6_rgotboot. ing
g | 0x0001E500 Recovery | rockder\Inage k3566 rgolrecove. ..
9 | 0x001D6600  baseparsmeter rockder\Inaze—rk3566_ribasepara
w [ 0200107000 Super | rockder\Inaze-rk3566_rgo\super. ing
R .\ Run | swich | | DevPariion || Clear
[Jwrite by Address
| Found One MASKROM Device | Mstm =

3.2 Burn firmware

Environment: Windows OS (Operating System).

3.2.1 Burn Update.img Firmware

Step 1: Unzip RKDevTool.rar on Windows.

Step 2: Open RKDevTool\RKDeviool Release\RKDevTool.exe.

16
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"+ RKDevTool v3.30 — o
Download Image Upgrade Firmware Advanced Funotion

# | O Storage Address Fane Path

cd

2 |¥ 0:00000000 | Parameter | rockdeviImaze—rk3586_riparamete

3 |+ 000004000 Thoot rockdeviInageki566_rzoluboot. ing

1 | 000008000 Misc rockdeviInagerkI566_rzolnise. ing

5 |Iv 0xD000AD00 Dtho rockderiInagerk3566_rzoldtho. ing

5 |[v 000000000 vbmeta | rockdeviImage—rk3B88_rgolvbmeta

7 | 000000800 Boot rockdeviTnazerk3566_rzolboot. ing

8 |Iv 0:0001E800 Recovery | rockleviImagerk3S66_rgolrecove. ..

2 |[¥ 0x001D6800  |baseparaneter rockdeviInagerk3566_ribasepara. ..

1 | Che001D7000 Super rockdeviInagerk3566_rzo\super. img

Loader: Run Switch Dev Partition Clear

[Jwrite by Address

| No Devices Found e

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

v RKDevTool v3.30 — *®
Download Inage Upgrade Firmware Advanced Function
O [ Storage Address Hame Path
~
z |= 0x00000000 | Parameter | rockdev\Inagerkd566_r\parancte. ..
3 |™ 0x00004000 Uboot | rockdev\Inage—rk3566_rgotuboot. ing
1 |# 0x00008000 Miso rockdev\InagerkiB66_rgo\nise. ing
5 |™ 0x0000ADOD Dtbs rockdev\InagerkiB66_rgo\dtbo. ing
8 |v 0x00000000 vbneta | vookdev\Inage—rkE86_ygolvbmeta
[ 0x0000C800 Boot rockdev\Inage—rk3566_rgo\boot. img
s |™ OxDO0IEBO0 | Recevery | rockdeviImage—rk3586_rgo\recove
3 |v 0xD0LDBB00  baseparameter| rockdev!Inage—k3586_ribasspara
w | 0x00107000 Super | rockdev\Tnage—rk3566_rzo\super. ing
Loader: Run Switch Dev Partition Clear
[[]wirite by Address
|  Found One LOADER Device |13 ioom ¥

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

' RKDevTool v3.30 0 - >
el Tnsg [T Frroris Jadsnced Fsction
Switch
e
Fw Ver: 14.0.00 Loader Ver Chip Info e
T IETE ‘EZ\ImagE\update.lmg |
| Found One LOADER Device 1%l .

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

17
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Test Device Start
Test Device Success
Check Chip Start
Check Chip Suscess
Get FlashInfo Start
Get Flashnfo Success
Prepars I0F Start
Frepare IF Success

| Download IDE Start
Download IDF Success

s+ RKDevTool v3.30
Download Inage Upgrade Firmware Adranced Function
Firmware | Upgrade Switch
Fw Ver: Loader Ver: Chip Info:
e — ‘z \Imageupdate. ing
Found One ADB Device 173 HA0E

3.2.2 Burn Split Firmware

Step 1: Switch to Loader mode.

Download Firmware Start
Deowrload Firmware (100%)

Townload Firmware Success

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.

s RKDevTool v3.30

Download Imaze Upgrade Firmware Advenced Funotion

2

# Address Hame
|7
z |lv 0x00000000 | Parameter
3 |l» 000004000 Vboot
4 |Iv 0x00006000 Misc
£ |Iv 0x0000A000 Dtho
3 1 0x0000C000 vhmeta
a1 0:x0000CE00 Buot
i |+ 0:0002C500 Recovery
g |v 0x001FCCO0 baseparameter
10 | 0x001FD400 Super
°
Run Switch

Loader Ver:1.01

o

[ write by Address

Fath

E:\Imagelparameter. txt
E:\Imageluboot. img

E: i\ Inageinise ing
E:\Tnage\dtho img
E:\Image\rbmeta img

E: Imagelboot. img
E:\Inazelrecovery. ing
E:\Imagelbaseparameter. img
E:\Image\super. ing

Dev Partition Clear

Found One LOADER Device

I 13 :LOADER

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

18
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4 RKDevTool v3.30 - =
Townload Inagze lpgrade Firmware Advanced Function Frepare IDB Success ~

Download IDE Start

Townload IDE Success
Path Wait For Loader Start
Walt For Loader Success

Storage hddress

<O
=
I%

2 |I¥ 0x00000000  Farameter | B:\Image\parameter. txt Tast Davica Start

3 | 0x00004000 Vboot E:\Imagelubeot. iz Test Device Success

4 | 0x00005000 Mise | E.\Imagelmize.ing gwnl”d ipt;‘-l- (;UU:*)

5 |« 000004000 Dtbo E:\Image\dtbo. ing D“"nlt t; :" t“ (‘1108;;

& | v 0x:0000C000 vbmeta E:\Tmaze\rhneta inz owntoad uboot. . 411
7| 0x0000CE00 Toot B \Imazelboot, 3 Start to download mise
om * = e ool Ing Download niso... (100K)

8 |Iv 0x0002CB00 | Recovery | E:\Imagelrecovery img ot o e 1 dthe

s | 0%001FCCO0  baseparameter| E: \Inage\baseparancter. ing Dewnload dtbe. .. (100%)

10 | [+ 0x001FD400 Super E:\Image\super. ing Start to dosnload vhoete. .

Download vbmeta. .. (100%)

Start to dewnload boot

Download boat. . (100%)

Start to download recovery...

Download recovery. .. (100%)

Start to download baseparameter...

[lwrite by Address Download haseparameter. . {100%)

Start to download super

Download super. .. (1008}

Found One ADB Device 173 0B || Dowrload inage DE .

Loader Ver:1.01 Run Switch Dev Partition Clear

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.

Hardware requirements 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 install git ssh make gcc libssl-dev 1iblz4-tool libmpc-dev

sudo apt-get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat
sudo apt-get install binfmt-support live-build bison flex fakeroot libgmp-dev

$ sudo apt-get install cmake gcc-multilib g++-multilib unzip device-tree-compiler
$ sudo apt-get install ncurses-dev libgucharmap-2-90-dev bzip2 expat gpgv2

$ sudo apt-get install cpp-aarch64-linux-gnu g++-aarch64-linux-gnu

$ sudo apt install python2 python-is-python3

4.3 Installing the JDK

$ sudo apt-get update
$ sudo apt-get install openjdk-8-jdk

5.Compile Source

Step 1: Unzip the Source

To extract the source files, execute the following commands:

$ tar xvf rk3588-androidl4-rkr*.tar.bz2
$ cd rk3588-android14-rkré

Step 2: Configure the Compiled Platform

To configure the board, execute:

$ source build/envsetup.sh

$ lunch em3588_u-userdebug

Step 3: One key compiling command

20
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To compile uboot, kernel, and Android, execute the following command:

$ ./build.sh -AUCKu

./build.sh -UK
( WHERE:

build android

will build packaging in IMAGE

build

build

build android th 'user' or 'userdeb
huild dts name

build v

t the environment var e before the one key
d select the platform to be compil for example:
h

Images and update.img are generated in rockdev/ Image-em3588 u directory.
Other compiling instruction:
Android14 cannot directly flash kernel.img and resource.img. Using ./build.sh -AK will
recompile the entire Android system, which is time-consuming. If the user only needs to
compile the kernel, it is recommended to use the following command:
Export clang to the environment:

$ cd kernel-6.1

$ export PATH=../prebuilts/clang/host/linux-x86/clang-r487747c/bin:$PATH
$ alias msk="make CROSS_COMPILE=aarch64-linux-gnu- LLVM=1 LLVM_IAS=1"

$ msk ARCH=armé64 rockchip_defconfig android-14.config;
$ msk ARCH=armé64 BOOT_IMG=../rockdev/Image-em3588 u/boot.img boardcon-em3588.img
-j32

The user can flash boot.img under the catalogue of kernel-6.1/ directly to boot position
of machine after compiling, and please load the partition table (parameter.txt) when

flashing, for fear of flashing to the wrong place.

21



ﬁ BOARDCON

uEmbedded Design

6. Android14 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-com8 - SecureCRT - O x

Fle Edit View Options Transfer Script Tools Window Help

1 B () 6 3 Freer host <Al-R- s RRa FmHEE e F

« serial-com8 x 4 b

[ 37.588514][ T1] init: starting service "exec 22 (/system/bin F'\a]gs health_check UPDATABLE_CRASHING)'. A

L 37.595224] [ T1] init: ... started service 'exec 22 (/system/bin/flags_health_check UPDATABLE CRASHING) has pid 2

083

L 37.595335][ T1] dinit: SVC_EXEC service 'exec 22 (/system/bin/flags_health_check UPDATABLE_CRASHING)' pid 2083 (ui

d 1000 gid 1000+0 context default) started; waiting..

[ 37.612380][ T2083] audit: audit_lost= 1298 audit, r'ate _T1imit=5 audit_backlog_limit=64

[ 37.612393][ T2083] audit: rate 1imit exceeded

[ 7.612808] [ T3].2] Type=1400 aud1t(1"50232233 056: 1533) avc: denied { open } for comm:"f'lags health_ch" path="/d
50 tcontext=u:object

ev/_| E‘lnroper‘twes __/uobject_r:ctl_apexd_prop:s0” dev="tmpfs" ino=111 scontext=u:r:flags_health_chec
_r:ctl_apexd_prop:s0 tclass=file permissive=1
T 37 6129"2?[ T312] type=1400 audit(1750232233.056: 1534) avc: denied { getattr } for comm="flags_health_ch" path=
"idev/_ El:ropermes Jfus Ug]ect rict]_apexd_prop:s0” dev="tmpfs" ino=111 scontext=u:r:flags_health_check:s0 tcontext=u:obj
ect_r:ctl_apexd prop:s0 tclass=file permissive=l
[ 37.613065]1[ T312] type=1400 aud1t(l"50232233.056:1835): avc: denied { map } for commz”ﬂags health_ch" path="/de

E‘:ropert'les_/u:ob_]ect_r'ct'l_apexd_pr‘op:su dev="tmpfs" ino=111 scontext=u:r:flags_health_check:s0 tcontext=u:object_
r' ct apexd_prop:s0 tclass le permissive=l

37. 613154][ T312] type=1400 audit(1750232233.056: 1836) avc: denied { open } for comm:"f'lags_hea'\th_ch path="/d
ev/ properties__/utobject_r:ct1_bootanim_prop:s0” dev="tmpfs" ino=112 scontext=u:r:flags_health_check:s0 tcontext=u:obj
ect_r:ctl_bootanim_prop:s0 tclass=file permissive=l
[ 37.613244][ T312] tgpe =1400 audit(1750232233. 056: 183") avc: denied { gerattr } for comm="f'\ags_hea‘lth_ch” path=
"/dev/__properties__/u:object_r:ct1_bootanim_prop:s0" dev="tmpfs" ino=112 scontext=u:r:flags_health_check:s0 tcontext=u:
object_r:ict] _bootanim_prop:s0 tclass=file permissive=l
[ 37.619380] [ T1] init: Service 'exec 22 (/system/bin/flags_health_check UPDATABLE_CRASHING)' (pid 2083) exited wit
h status 0 waiting took 0.027000 seconds

7.6194347[ T1] dinit: Sending signal 9 to service 'exec 22 (/system/bin/flags_health_check UPDATABLE_CRASHING)' (

pid 2083) process group
[ 37.6196917[ T1] 11bpr0cessgr‘oup successfully killed process cgroup uid 1000 pid 2083 in Oms

console:
console:
console:
consale:
console;
console;
console:
console;
console:
console:
console:

Ready Serial: COMS8, 1500000 39, 13 39 Rows, 120 Cols VT100 CAP NUM

R R R S
A ) b ) b Y

6.2 Display

EM3588 supports up to 6-screen synchronous display by default under Android 14. 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.
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HDMI

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

Features Supported by the Type-C Interface:

* Reversible Design: Allows insertion in either orientation for user convenience.
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* 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 S USB-A3.0

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

Bl C\Windows\system32\cmd.exe - a.. — O X

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

S
= -

USB3.0 HDMI DisplayPort
The serial port of the terminal will display the following message, indicating that the

USB3.0 device is successfully recognized.

console:/ $ [ 1140.220209][ T2671] dwc3 fc@00OO.usb: request ©00OOOOOOOOOOORO was not queued to
1140.220309][ T129] android_work: did not send uevent (© © ©000000000V000)

1140.267530][ T2223] read descriptors

1140.267640][ T2223] read strings

1140.330457][ T2671] xhci-hcd xhci-hcd.15.auto: XxHCI Host Controller

1140.331340][ T2671] xhci-hcd xhci-hcd.15.auto: new USB bus registered, assigned bus number 9
1140.331495][ T2671] xhci-hcd xhci-hcd.15.auto: hcc params 0x0220fe64 hci version 0x110 quirks
X0000808002010010

1140.331534][ T2671] xhci-hcd xhci-hcd.15.auto: irq 87, io mem ©xfc000000

1140.331861][ T2671] xhci-hcd xhci-hcd.15.auto: XHCI Host Controller

1140.332298][ T2671] xhci-hcd xhci-hcd.15.auto: new USB bus registered, assigned bus number 10
1140.332317][ T2671] xhci-hcd xhci-hcd.15.auto: Host supports USB 3.0 SuperSpeed

1140.332501][ T2671] usb usb9: New USB device found, idVendor=1d6b, idProduct=0002, bcdDevice=
1140.332517][ T2671] usb usb9: New USB device strings: Mfr=3, Product=2, SerialNumber=1
1140.332529][ T2671] usb usb9: Product: XHCI Host Controller

1140.332540][ T2671] usb usb9: Manufacturer: Linux 6.1.99 xhci-hcd

1140.332551][ T2671] usb usb9: SerialNumber: xhci-hcd.15.auto

1140.333429][ T2671] hub 9-0:1.0: USB hub found

1140.333543][ T2671] hub 9-0:1.0: 1 port detected

1140.334097][ T2671] usb usbl@: We don't know the algorithms for LPM for this host, disabling LPM.
1140.334188][ T2671] usb usbl@: New USB device found, idVendor=1d6b, idProduct=0003, bcdDevice= 6.01
1140.334203][ T2671] usb usb1@: New USB device strings: Mfr=3, Product=2, SerialNumber=1
1140.334216][ T2671] usb usbl@: Product: xHCI Host Controller

1140.334226][ T2671] usb usbl@: Manufacturer: Linux 6.1.99 xhci-hcd

1140.334237][ T2671] usb usb1@: SerialNumber: xhci-hcd.15.auto

1140.335679][ T2671] hub 10-0:1.0: USB hub found

1140.335728][ T2671] hub 10-0:1.8: 1 port detected

1140.670629][ T129] usb 10-1: new SuperSpeed USB device number 2 using xhci-hcd

1140.703070][ T129] usb 10-1: New USB device found, idVendor=0dd8, idProduct=3b00@, bcdDevice= 0.02
1140.703120][ T129] usb 10-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
1140.703140][ T129] usb 10-1: Product: OnlyDisk

1140.703157][ T129] usb 10-1: Manufacturer: Netac

1140.703172][ T129] usb 10-1: SerialNumber: COE8BFA3EC38F796

1140.705488][ T129] usb-storage 10-1:1.0: USB Mass Storage device detected

1140.706866][ T129] scsi hostl: usb-storage 10-1:1.0

1142.452771][ T148] i1: 0: Direct-Access Netac OnlyDisk 8.01 PQ: © ANSI: 6
1142.455040][ T148] H°B Attached scsi generic sg@ type ©

1142.456350][ T84] : : [sda] 121610240 512-byte logical blocks: (62.3 GB/58.0 GiB)
1142.456545][ T84] : : [sda] Write Protect is off

11427 ARR74Q17T TRA1 a-0+-0- Fcdal Write rarha+ dicahled reaad rarha: anahlad dnacn't ciinnnrt NDPN

[
[
[
[
[
[
0
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
r

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

can be accessed directly through the Explorer app.
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8:36AM § ® 0]

Search apps

& a g o |

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery GPS Test
Music Search Settings Sound Recorder Video
* 4 O m 9
838AM Y ® 2]
Explorer
& Home B LevelUp (=5 Multi [ Editor

=¥ Internal Memory
B SD Card

USB

@

« 4 6 m 9

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
DisplayPort connector. This allows users to connect a display using a single USB-C port

while transmitting video, audio, and additional data.
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USB Type-C
(ADB/USB3.0/DPO0)

=

USB3.0 HDMI DisplayPort

b Y
-

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:/ $ [ 26.388734][ T159] rk_gmac-dwmac felc0o00.ethernet eth@: Link is Up - 1Gbps/Full - flow
control rx/tx

[ 26.388912][ T159] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready
[ 38.676688][ T185] rk_gmac-dwmac felb@oee.ethernet ethl: Link is Up - 1Gbps/Full - flow control rx/tx
[ 38.676870][ T185] 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 etho 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.

8:36AM ¢ ® 0]

Search apps

i - ] e ¢ |

Calculator Calendar Camera Chromium Clock
B D W g‘"
Contacts Explorer Files Gallery GPS Test

® Q ) @

Music Search Settings Sound Recorder Video

¢ 4 6 B O

9:20AM fl @ 0
Explorer
# Home B3 LevelUp (= Multi [#] Editor
¥ Internal Memory

B sDcard

@

U S B (A63C-9DA6)

@

U'S B (9692-4836)

@

U'S B (0BDB-0AOD)

v 4 6 B 9
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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.

8:36 AM ¢ ® 0]
Search apps

% = 0 e o |
Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery GPS Test

Music Search Settings Sound Recorder Video
ng
¢« 4 6 m 9
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920AM © )
Explorer
M Home B LevelUp (= Multi [4) Editor

= Internal Memory
@ sbDcard

£ USB(A63C-9DA6)
£ USB(9692-4836)

€ US B (0BDB-0AOD)

v 4 O B 9

6.7 SATA

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

A e

SATA power cable
4pin, 2 Omm pitch

r e

5V 12v

SATA SATA
PoCs" SATA cable

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

accessed directly through the Explorer app.
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8:36 AM ¢ ® 0]

Search apps

-] ,
= 9 o |
Calculator Calendar Camera Chromium Clock

= M &
Contacts Explorer Files Gallery GPS Test

® Q ] @

Music Search Settings Sound Recorder Video

¢« 4 © m O

9:20AM @ O )
Explorer
& Home B LevelUp (= Multi [ Editor

= Internal Memory
B SD Card

= U S B (A63C-9DA6)
< U SB (9692-4836)

£ U S B (0BDB-0AOD)

« 4 o B 9

6.8 WiFi & Bluetooth

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

Antenna
6.8.1 WiFi test
Step 1: Open the Settings app:
931AME O

Search apps

& = 0 ¢ o |

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery GPS Test
® ) @ >
Music Search Settings Sound Recorder Video
i
W ¢« 4 6 m 9

Step 2: Go to Network & Internet:
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9:32ZAME © @
Settings

Q' Search settings

— Network & internet
Mobile, Wi-Fi, hotspot

Connected devices
Bluetooth, pairing

- Apps

Step 3: Tap Internet:

932AMH © @

&

Network & internet

Internet
Networks available

4 Airplane mode @)
T 4 @ B 9

Step 4: Turn on the Wi-Fi switch:
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932AM @ © @
< 9
Internet

¥ Boardcon

¥ Boardcon_5G

Wi-Fi [ @)
&
&
&

¥ Boardcon_5G_Wi-Fi5

¢ 4 @ B 0

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

9:33AM® @ *n

" e

Internet

Wi-Fi @
@

Boardcon
' Connected
¥ Boardcon_5G )
¥ Boardcon_5G_Wi-Fi5 a]

¢ 4 & m 9

Step 6: Internet test.
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934AM® @ *n
) 25 armdesigner.com + @

keyword -

Teams: kevin@armdesigner.com
pu’ll: ‘market@armdesigner.com

SMT Factory Contact Us Wiki

N ubhuatu
Online Service
G Kevin

t‘ +86-755-26481393

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

(1) View network interface information.

# ifconfig

r ed Dr - rt
2.168.0.65 Bcast:192.168.0.255 Mask:255.255.255.0

(2) Network connection test.

# ping -I wlan@ www.armdesigner.com
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6.8.2 Bluetooth test

Step 1: Open the Settings app.

10:04AM ® oL

Search apps

5 5 ] 3 e |

Calculator Calendar Camera Chromium Clock

. o m

Contacts Explorer Files Gallery GPS Test

® Q ] ® >

Music Search Settings Sound Recorder Video

¢« 4 6 B 9

Step 2: Click on the option Connected devices

10:04AM O *H

Settings

Q Search settings

~ Network & internet
" Mobile, Wi-Fi, hotspot

G Connected devices
Bluetooth, pairing

Apps

Recent apps, default apps

sse
sse
sse

A Notifications

T S 0, WO S —

¢ 4 O B 9

Step 3: Click on the option Pair new device.
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10:04 AM ® L 20
6

Connected devices

Other devices

P USB

Charging this device

+ Pair new device
Bluetooth will turn on to pair

Saved devices
¢ 4 O B 9P

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

10:10AM O & *n

&

Pair new device

Device name
em3588_u

Available devices
. liuy
% MiSmartBand 6

(@)

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.
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Nano SIM

4G Antenna

4G module

4G Antenna GPS 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.

10:52AM® &

Test the 4G connection:
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10:52AM O 6

+|

Calculator

Contacts

10:40AM® @

) 2 armdesigner.com

BOARDCON

EMBEDDED DESIGN

Home

CM3576

Quad Cortex-A72 2 2GHz

Quad Cortex-A53 1.8GHz

CM3566

)

Calendar

Explorer

Search

Products

AG A0

Search apps

Camera

Files

Settings

4 ©

Compact3588S

Quad-core Cortex-AS5 1.8GHz 6 Quad Corlex-ATR 245tz
Quad Cortex-AS5 1.8GHz
Q -

¢ o |

Chromium Clock
Gallery GPS Test
Sound Recorder Video
B 9

4G40

iR

.
Teams: kevin@armdesigner.com
Email: market@armdesigner.com

SMT Factory

Contact Us Wiki

Online Service

Contact Number

t +86-755-26481393

LBl

Compact3566 CM3588

Quad-core Cortex-ASS 1.8GHz 6 Quad Contex /T8 2804 e
Quad CortexAS5 1.8GHz

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
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ap:Ethernet HWaddr
inet addr:10.96.137.126 Mask:25
inet6 addr: fe80 0 9 fed
UP RUNNING NOARP M
packets
packets:
colli

RX

6.9.2 GPS Test

GPS positioning needs to be tested in open outdoor areas.

Step 1: Open GPS Test APP.

10:52AM® @ AG AR

Search apps

=
o : e @
Calculator Calendar Chromium Clock
& il I’ b
Contacts Explorer Files Gallery GPS Test
Music Search Settings Sound Recorder Video

* 4 6 m 9

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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734AMO 6

-]

Calculator

Contacts

®

Music

10:42AM ¢ ®

0 Record your message

Calendar

Explorer

Q

Search

Search apps
r“fé

Camera

Settings

e

Chromium

-

Gallery

®

Sound Recorder

Step 4: Click the following button to stop recording.
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10:42AM ¢ ®

0 Record your message

Recording

Step 5: Click the following button to play back the recording.

10:43AM ¢ ®
o Message recorded

Discard

B =

* 4 O B <

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.

# date -s "2025-06-19 9:42:00"

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

# hwclock -w

Step 4: Display the current hardware clock time.

# hwclock

console:/ # date -s "2025-06-19 9:42:00"
Thu Jun 19 ©9:42:00 GMT 2025

console:/ # hwclock -w

console:/ # hwclock

2025-06-19 09:42:07+0000

console:/ # hwclock

2025-06-19 09:43:10+0000

console:/ # hwclock

2025-06-19 09:43:37+0000

Step 5: Power off, after a period of time to turn on the power again, check whether the
time 1s saved.

130|console:/ # hwclock
2025-06-19 14:12:30+0000
console:/ # hwclock
2025-06-19 14:15:00+0000

console:/ # hwclock
2025-06-19 14:15:56+0000
console:/ # hwclock
2025-06-19 14:17:25+0000

45



ﬁ BOARDCON

“Embedded Design Customize the embedded system based on Your Idea

6.12 RS485

+5V @
GND@
B ®

_ : A . - : - .
: AR
Board :

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.

[B serial-coms - SecureCRT - o X n10 - Sex - o X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
23 53 [, 25 3 Enter host <Alt+Rx Y V==X R 23 53 [ 28 3 Enter host <Alt+Rx Las BEg w2 el F
 serial-com8 x | 0 b |« serial-com10 x | a0
T_prop:s0 tclass=f1le permissive=1 ~ ~
[ 34.051456][ T326] Type-14 1400 audwt(1750326629 492: 1098) avc: denied { getattr }
for :nmm= "F1ags_health_c| "~ properties_ /uzobject_r :composd_vm_art_prop:so
" dev="tmpfs" ino=111 smrrtext uir: ﬂags ealth_check:s0 tcontext=u:object_r:composd_vm
_art prop:s0 tclass=file permissivesl
34.051550][ T326] type=1400 audit(1750326629.492:1099): avc: denied { map } for
comn="f1ags_health_ch" path="/dev/_properties__/u:object_r:composd_vm_art_prop:s0" de
v="tmpfs" ino=111 scontext=u:r: ﬂags ealth_check:s0 tcontext=u:object_r:composd_vm_art
_prop:s0 tclass=File permissive=1
[ 34.051640][ T326 IypE—14DD audwt(nsuizﬁﬁn 492:1100): avc: denied { open } for
comm="f1ags_health_ch" path="/de Rmpemes,/u object_r: iepu variant_prop:s0" dev=
“tmpfs” ino=115 scontext= ﬂags “fizalth check:30 teontext=uid ject_r:cpu_variant_prop
:50 tclass=File permissive=l
[ 34.051730][ T326] type-1400 audwt(1750326629 492: 1101) avc: denied { getrattr }
for comm="flags_health_cl path= [IzropErUES Juzobject_r:cpu_variant_prop:s0" d
ev="tmpfs” ino=115 scontext: ﬂags haa th_check:s0 tcontext=u:object_r:cpu_variant_p
rop:s0 tclass=file permissive—
34,05 7675][ T1] init: Service 'exec 21 (/system/bin/flags_| heaﬂtrLcheck UPDATABLE
_(RASHING) m 2127) exited with status 0 waiting took 0.021000 second:
[ 34.05 T1] init: sending signal 9 to service 'exec 21 (/s.ysmm/mn/ﬂags he
.ﬂtru:he(k IJPI)ATABLE (RASHING) (pid 2127) process_grouy
34.058019][  TL] libprocessgroup: Successfully ilied process cgroup uid 1000 pid
2127 in oms
console:/ §
consoler/ §
console:i/ §
console:/ §
console:/ §
console:/ §
console:/ §
console:/ §
console:/ §
v v
Ready Serial: COMS, 1500000 33, 13 33 Rows, 87 Cols  VT100 CAP NUM . |Ready Serial: COM10, 115200 1, 1 33 Rows, 77 Cols  VT100 CAP NUM

Step 3: Execute the following command on the board to test the RS485 transmission and

reception functionality.

# com /dev/ttyS4 115200 8 0 1
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- o X serial-com10 - SecureCRT - u] X
Fle Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
DBLEAR et | LA BB mEE 0 5 ADEA@RPErhor it | spBEESERY 65
| serial-comg x| 4 b | serial-com10 x| ab
aTth_check UPDATABLE_CRASHING)  (pid 2146) process gr‘uug‘!... ~ |[Hooo0000000pppPPPPPPO000000000000 -
[ 69.170117][  T1] libprocessgroup: successfully killed pracess cgroup uid 1000 pid
2146 in Oms
console:/ § su
console:/ # echo 0 > /proc/sys/kernel/printk
console:/ #
console:/ # com /dev/tTysd 115200 8 0 1
Enr( = /dev/Ttys4
audrate 115200
parwty
toph =
muunuuumuunuuumuunuuumuunuunuuumu
RE(V: 3
RECV: 2
RECV: 3
RECV: 2
RECV: 3
RECV: 3
RECV: 2
RECV: 3
79080000000pPPPPPPPP
5
RE(V 5
RECV: 5
RECV: 5
RECV: 5
RECV: 5
RECV: 5
RECV: 5
v v
Read; Serial: COMS, 1500000 33, 1 33 Rows, 87 Cols  VT100 CAP NUM _|Read Serial: COM10, 115200 1, 1 33 Rows, 77 Cols  VT100 CAP NUM
ty y
. CAN Adapter
. : : USB-CAN = -
. N : ]
' Board : USB-to-CAN Adapter PC
e :
- o X
File Edit View Options Tramsfer Script Toels Window Help dow Help
3 33 (2 4 R Enter host <Alt+R= Y N ] ool d .
a | & Measurement Setup | @) ? X
|+ serial-comg x av|
UPDATABLE_CRASHING) ' pid 2233 (uid 1000 g1d 1000+0 context default) started; waiting. ~ Network 1
[ 102.508861][ 1223 3? audit: audit_lost=2729 audit_rate_limit=5 audit_backlog_1imit=64 Driver CandleAPL
[ 102.508882][ T2233] audit: rate 1imit_exceeded ~ Interfaces TInterfase: candlen
[ 102:3093981[ 7320] cype-i400 audit(1750527125. 945:2803): ave: denied { open ] for X . ) )
comm="f1ags_Fealth_ch" /d ev/,prnpertwes /uiobject_r:build_attestation | prap: Sn Tnterface Details:  \\Phusbivid_1d508pid 606fini_O0HGA39e50C5TH00
" dev="tmpfs" ino=96 crorbax 120 St ject_r:build_ Can Databases
‘tation_| pr‘u s0 tclass=file perrmssw ez
[ 102. 509557][ T329] cyﬁe 1400 audit(1750327125.945:2894) avc denied { getattr } eeate mo
for comm="1ags_health_c dev/_properties _ju:object_r ibuiid_atrestation prop Sl Bt
150" dev= tmpfs" ino=96 s:uncext Wags health_check:s0 ccuntex robject_r:build_at ample Foind 87.5%
testation_prop:s0 tclass
[, loz;3 SEs1hL 13291 typ nn aumtu?snsznzs 945:2895): ave; demied { map } for,
m="F1ags_health_ch" v/__properties__/u:object_r:buiid_attestation_prop:s! @est) Bz E
Gove"tmpraino=06 Sconbextaylr: F1ag5 hoalth check 90" tcontextou:ohyect 1 :buiTd. Hieor .
ation_prop:so Tclass=file permissive=l o) Serplelfofts -
102. 509742][ T329] Type=1400 audit(1750327125.945:2896): avc: denied { open } for >
comn-"f1ags_healch ch™ path /dev/ operties /uiobject r:build bootinage propiso”
dev="tnpfs" 7_scontext= Tags_health_check:s0 tcontex: i7d_bootima [ Options confi gured by operating systen e
o prop:so te1ass_rile permissivesi =
? 102.509833][ T329] type=1400 audit(1750327125.945: 2897) denied { getattr } Th W) Fcten aally mode
for  com=" Hags,he.ﬂth ch” path-"/dev/_properties_/u:ob uild_bootimage_prop:s
dev="tmpfs" " ino= Tags_health_check:s0 tcontext=u:object_r:build_boot One-Shot mode
mage prop:so e
102.5161771[ T1] init: service "exec 27 (/system/bin/flags_health_check UPDATABLE Triple Sanpling
_CrASHING) ' (pid 2233) exited with status 0 waiting took 0.026000 seconds
T 102, 516247 ] init: sending signal 9 to sérvice 'exec 27 (/system/bin/Flags_he Auto-Restart o bus off condition
aThocheck UPDATABLE_CRASHING) " (pid 2233) process group...
[ 102.516515][  T1] libprocessgroup: Successfully killed process cgroup uid 1000 pid
2233 in oms
console
Conaole: / # echo 0 > /proc/sys /kernel/printk Add Network Eenore Network (5]
console v
H Cancel.
Ready Serial: COMS, 1500000 33, 13 33 Rows, 87 Cols  VT100 CAP NUM| | T
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Step 3: Configure and activate the CAN network, setting the bitrate to 500000.

# ip link set can@ down

# ip link set can@ up

# ip link set can@ type can bitrate 500000

serial-com - SecureCRT - O X | 4@ cangaroo® - o X
File Edit View Options Transfer Script Tools Windew Help File  Measurement Trace
o B [ 6] ] Frier host <AR-R- LEh g SR e 5 5| Tinestanps: [4elts =] agorests by 10 | anto sorall
7 serial-comd X‘ Y Timestamp Channel Rx/Ix CAN ID Sender Nams DL Data q
T comm= ealth_ch path-"/de 77propert Jes__/utobject_r:buiTd_; at(escanoru:rop,.
120" Govertmpre” ine=08 SCortextouir 25_healch_check:s0" tontext=usobject T:build a
testation_pi 0 tclass=file perm1ss1
Ee18s S0gtsth ras] TypeL ~1400 audwt(1750327125 945:289%): ave: denfed { msp } for
comm="F1ags_health_ch" path-"/dey/ properties__/uzchject_r:buiid_atrestarion_prop:so”
Gove empt o Tnosb6 Sconbextou, i 'Iags RS TR eRerk 120 feomtentan: oh]e(( ribuild_attest
ation_prop:s0_tclass=file permis:
C 10z 509742][ 7320] Type=1400 audﬂ:(1750327125 945:2896): ed { open } for
" Haga healthoh" bathe" /devy propereiea. /u:objactr build.i hoonmage prop:s0”
tmpfs 1no=97 scontext: 1ags_health_check:s0 tcontext object_r:build_bootima
e_prop:s0 tclass=file permissive=1
102" 509533][ T329] tyﬁe—lxﬂ)ﬂ audwt(1750327125 945:2897): denied { getattr }
for | comn="F1ags_heslth ch” path— —properties object r ibui1d.bootindge. propts
0" dev="tmpfs" {no=97 scontext=1 f'\a R etk 56 T ot extou  object r tbaiTd boot
image_prop:s0_tclass=file permsswe 1
[ 202 S16L770[ - T4] init: service "exec 27 (/systen/bin/flags health check uppaTasLe < >
_CRASHING)' (pid 2233) exited with status 0 waiting took 0.026000 second:
T 102, 51s2470[ - T1] nit: sending signal & to sérvice -exec 27 (/system/bin/Flags_he E 2 3 | el EES
alch check UpDATABLE CRaSHING) " (pid 2233) process group.. | 3 rannit View
[,,102,51651S)0  TLI Tibprocessgroup: successfully ki Ted process cgroup uid 1000 pid | qime Level Message e e Paload
10:00:38 info Starting measur.
R 00038 ko Suring mess
console:/ # echo 0 > /proc/sys/kernel/printk istening on inte. + s
console:/ 4 [ Bxtended 1D [JRE [ Ervor Fran:
console:/ #
consolei/ = o
conso # ip link set cand e values are
Console:/ # ib 19nk set can0 type can bitrate 500000 £, el S Sl
consol #
consolei/ # ip 1ink set can0 up
console:/ # I v
Ready Serial: COM8, 1500000 33, 13 33 Rows, 87 Cols  VT100 CAP NUM Trace
# candump can@
ial-com8 - SecureCRT - O % | @ cangaroe” - O x
Fle Edit View Options Transfer Script Tools Window Help Fle Measurement Irace Window Help
4 $ [ 5 3 Enter host <Alt+R- LBRRA LTS TR e F@ Tinestmps: [TSZCa 7] ager egate by 10| [ ] suto scxoll
 seria-coms x | CP | [Cimestamp  chemel mTe cw D Senter  weme i Daca E
Console: ~
console:
console:
conso]e:
Tink set cano doun
Tink set can0 type can bitrate 500000
Tink set can0 up
dump_can0
8] 00 00 00 00 00 00 00 00
8] 00 00 00 00 00 00 00 00
8] 00 00 00 00 00 00 00 00
8] 00 00 00 00 00 00 00 00
8 00 00 00 00 00 00 00 00
8] 00 00 00 00 00 00 00 00
8 00 00 00 00 00 00 00 00 < >
8] 00 00 00 00 00 00 00 00
8] 00 00 00 00 00 00 00 00
8 00 00 00 00 00 00 00 00 Loz & X Transmit View & X
8] 00 00 00 00 00 00 00 00 ~
8] 00 00 00 00 00 00 00 0O Time Level Message Address Payload
8] 00 00 00 00 00 00 00 00 10:02:10 info Send 00 00 0...
5] 00 00 00 00 00 00 00 00 : oo oo | [oo] [oo] [oo] foo] oo | [on]
8] 00 00 00 00 00 00 00 00 10:02:10 info Send [00 00 0. Tz 3 4 5 8 71 8
8] 00 00 00 00 00 00 00 00 10:02:10 info Send [00 00 0... e tande. rror Fram
81 00 00 00 00 00 00 00 00 10:02:11 info Send [00 00 0. A D L
8] 00 00 00 00 00 00 00 00 -
8] 00 00 00 00 00 00 00 00 10:02:11 info Send 00 00 0...
8] 00 00 00 00 00 00 00 00 e values are
8] 99 99 99 90 90 90 90 00 10:02:11 info Send 00 00 0. A1 val: Send Singl
8] 00 00 00 00 00 00 00 0O 10:02:12 info Send [00 00 0...
8] 00 00 00 00 00 00 00 0O E 10:02:12 info Send [00 00 0... ¥
< 3
Ready Serial: COMS, 1500000 33, 1 33 Rows, 87 Cols _ VT100 CAP NUM | Trece

Step 5: Configure CAN as the sender.

# cansend can@ 123#DEADBEEF
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serial-com8 - SecureCRT
Flle Edit View Options
HERAR

# serial-com8  x

Transfer Script Tools Window Help
Alt+R BA BB &

[e] oo
[s] oo
00

8]

[s] o0
[8] oo
[s] oo
[8] oo
8]

[s] o0
[8] oo
[s] oo

0 [8] o0
# cansend

cansend cal
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend canQ 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend canQ 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend canQ 123#DEADBEEF
cansend can0 123#DEADBEEF
cansend can0 123#DEADBEEF

00 00 00 00 00 00 00
00 00 00 00 00 00 00

0 00 00 00 00 00 00 00

00 00 00 00 00 00 00
00 00 00 00 00 00 00

00 00 00 00 00 00 00

0 00 00 00 00 00 00 00

00 00 00 00 00 00 00
00 00 00 00 00 00 00

00 00 00 00 00 00 00
can0_123#DEADBEEF
N0 123#DEADBEEF

x |4
of Tinestanps: [delta v | [ ezmegste by T aneo serall
| R ———— Channel Ry/Tx CEN 1D Sender  Name DILC  Data q
~ 0 candles  x ox123 4 DE D EEEF
< >
Log B X Transnit ¥iew & x
Time: Level Message 1 Address e Payload
weto e sedwomo. | s3] o] o] o] o] ] ] o] o]
o 2 Bl Bl B ) B el B
10:02:10 info Send (0000 [ Extended I0 CJ&R [ Eeror Fram:
10:02:11 info Send [00 00 0.
10:02:11 info Send [00 00 0.
10:02:11 info Send [00 00 0. Send Repeat ns ALl values are | Send Single
10:02:12 info Send [00 00
10:02:12 info Send 100 00
hdl 3
Trace

Serial: COMS, 1500000 33, 13 33 Rows, 87 Cols  VT100

6.14 RS232

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

Step 2: RS232 test.

# com /dev/ttyS7 115200 8 0 1

console:/ # com /dev/ttyS7 115200 8 © 1
port = /dev/ttyS7

baudrate = 115200

cs =8

parity = @

stopb = 1

KLKLKLKLKLKLKL

RECV: KLKLKLKLK
225555566

RECV: 225555566
0OPOPOPOP

RECV: OOPOPOPOP
HHHHHHH

RECV: HHHHHHH
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6.15 Camera

\‘“->' video i 4/ AHDE;ném

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/outd.yuv

130|console:/ #
op,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 : 1920/1080

Pixel Format : "Nv12'

Field : None

Number of planes : 1

Flags H

Colorspace : Default

Transfer Function : Default

YCbCr Encoding : Default

Quantization : Default

Plane © H

Bytes per Line : 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: ok
idx: - H bytesused: 3110400 : .187472
idx: - H bytesused: 3110400 : .227545 H ms
idx: seq: bytesused: 3110400 : .267545 H ms
idx: - H bytesused: 3110400 : .307546 H ms
idx: - H bytesused: 3110400 : .347547 H ms fps: 24.99
idx: seq: bytesused: 3110400 H .387558 H ms fps: 24.99
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The file will save as under the current directory.

console:/ # 1s /mnt/
androidwritable expand media_rw outl_0.yuv runtime secure

appfuse installer obb pass_through scratch user
asec iso out@.yuv product sdcard vendor

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

Format 8 x

5= -
11420 planer W12 -

Bit Order
ISB left () NSE left

| Auto Deteot

View 8 x
Channels
Mr HEv Mgy
A Oswep w
Grid
D [is ke ]
Zoon
’
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