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1.nt roducti on

1.10vervi ew

The EM3568 development board is equipped with the RK3568 quad-core ARM Cortex-
AS55 processor. This processor delivers high performance with low power consumption,
supporting nearly all H.264 decoding at 4K@60fps, H.265 decoding at 4K@601ps,
H.264/H.265 encoding at 1080p@601ps, and high-quality JPEG encoding/decoding. The

RK3568 is ideal for personal mobile internet devices and AloT applications.

1 .P2r odRactamet er s

BasicParameters

SOC ARK3568

CPU AQuad-core 64-bit ARM Cortex-A55@ up to 2.0GHz
* OpenCL 2.0

GPU AOpenGLES 1.1/2.0/3.2
Avulkan 1.1
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Al TOPS AI computing power
NPU
ASupports int8/int16/fp16/bfp16 hybrid MAC operations
ASupport 4K@60fps H.265/H.264/VP9 video decoding
ASupport 1080P@60fps VP8/VC1/MPEG-4,2,1 video
Decoder
decoding
Video
ASupport 720x576@60fps H.263 video decoding
ASupport 1080P@60fps H.265/H.264 video encoding
Encoder
ASupport YUV/RGB video source with rotation and mirror
RAM A2GB LPDDR4X (up to 8GB)
ROM A8GB eMMC (up to 64GB)
Support system Android, Debian, Buildroot
Har dwRame met er s
ASupport SATA
Extended Storage
ASupport MicroSD Card
ASupport HDMI TX 4K @60fps display
Display
ASupport LVDS display
ASupport HDMI TX audio output
Audio ASupport Headphone output/input
ASupport Speaker output
ASupport USB3.0
USB
ASupport 3x USB2.0
ASupport 2x Gigabit Ethernet
Network ASupport WIFI/BT module
ASupport 4G module
Camera ASupport 2x Camera (ov13850)
ASupport CAN
Peripheral
ASupport RS485
communication
ASupport 3xUART

6
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Other parameters

Power supply input
voltage

RTC input voltage
Operating temperature

Storage temperature

Core board
dimensions
Motherboard

dimensions

1 HBar dwar e |

Headset

Power in
DC 12V

UART4 —— o
SATA Power

Speaker
GPIO —— o

¥

SPI

RS485

WIFi&BT

LCD(RGB)

Support Debug, IR, RTC, OTG.

El ectPatr amet er s
12V/3A

3V/0.6uA
0~703
-40 ~ 853

Structur al Par ameter s

60.0mm x 45.0mm

135.0mm x 100.0mm

nterface |

2x Gigabit
2x USB2.0 Ethernet

USB3.0
Host

PCle
4G model

Recover

SATAO
SATAZ2(optional)

Reset
Power

Camera0 LVDS/MIPI

ntro



ﬁ BOARDCON
uEmbedded Design

Customi ze

t

he

e mb &bd ttha d

Power in pc 12v
USB2.0 Host
Headset
2xUSB2.0 Host
RTC
2xGigabit Ethernet
USB3.0 Host
HDMI

USB OTG
PCle 4G model
Micro SD
Nano SIM
Recover
SATAO
SATA?2 optional
Reset

Power

eDP
LVDS/MIPI
Debug

Key con
Camera0
Cameral
LCD(RGB)
SPIO

WIFI&BT

Il nterface
12V DC power input interface
USB expansion interface
Headset output/input
Dual-layer USB2.0 HOST interface
RTC coin cell connector
Gigabit Ethernet RJ45 interface
USB3.0 Host interface
HDMI2.0 TX interface
OTG download interface
4G module interface
MicroSD card slot
Nano SIM card port
Recovery key
SATAO interface
SATA? interface
Reset key
Power key
eDP screen display interface
LVDS/MIPI screen display interface

UART?2, debug the serial port

par ameter s

Including PWM3_IR/Reset/Recover/Power GPIO

MIPI camera interface

MIPI camera interface

RGB screen display interface
SPIO interface

Realtek RTL8723DU module

8
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RS485 RS485 communication interface
SPI2 SPI2 interface
CAN CAN communication interface
GPIO GPIO/I2C5 extension interface
Speaker Speaker interface
SATA Power SATA power interface(5V)
UART4 UART4,TTL level interface
UART3 UART3,TTL level interface
UARTS UARTS5,TTL level interface
Power in pc 12v 12V DC power 1/O, GPIO interface

2l.nst al | Dri ver s an

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

to be installed (for Windows computers):

NumbeDriver naDriver Use
1 RK Driver Assitant  DriverInstall.exe OT.G USB driver installation
assitant
CH9102x SETUP.EXE Serial port debugging driver
3 Serial Terminal Tool = SecureCRT.exe Debugging tool

2. 1lnstkDhrdi IResi t ant

St e:@pedDr i ver Assitant v5. 1.1/ Driverlnstall . e
St e:fdo awbid driver conflicts, click“Un i n st aT tbunibstali the érixer.
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A RK Driver Assitant hod

Install Driver E'nsta]l Driver

St e:flicBbutton“In st al |” tobhstall.v e r

& RK Driver Assitant ot

Install Driver Iminstall Driver

St d:pfter the installation is complete, connect the board and PC with Micro USB
cable and press the R € ¢ 0 key #iny hold then power the board, the following
information is displayed in the Computer De v i ¢ e Mmliba@ing that the USB

driver was successfully installed.
v & DESKTOP-JRUOUSN
w |J Class for rockushb devices
B Rockusb Device

St e:pfth&following device information appearsinthe De v i ¢ e Mfgentha g e r

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

- =) ADMINISTRATOR
+ H8 Acronis Devices
= \> Class for rockusb devices
\3‘- USE download zadgzet

St &:[ghe WINDOW will pop up found New Hardware Wizard dialog box, choose to
install from the specified location, and then select: Dr i ver Assi tant._v5. 1. 1/
St e:pfter/the installation is completed, the following device information can be seen

inthe ComputerDevi ce Manager

10
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SPC’ ¥ ADNINISTRATOR

+ HB Acronis Devices
- \>Class for rockush devices
\> Rockusb Device

2 .12nst al | CH9102X Driver

2. Holw t o Connect t he Seri al Port

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. 2nx3tall Dri ver

St e:PRlugthe CH9102X Module to the PC
St &pnzipCH3 4 3 S Eor Widdbwi.
St e:Seled and install the corresponding S E T U P .adeoXding to the computer

properties.

11
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&2 DriverSetup(X64) — (=] =S|
Device Driver Install / UnlInstall
Select INF CH3A3SER . INF -
WCH.CN
INSTALL |__ USB-ENHANCED-SERIAL-A CH342
|__ 05/85/2822, 1.61.2022.85
UNINSTALL
HELP
= e

ﬁ DriverSetup(X64)

Device Driver Install / Unlnstall

HELP

Select INF CH343SER.INF -
DriverSetup ﬁ
INSTALL CH342
pa22 .85
[ | Driver install success!
UNINSTALL ' '

St e pAfted the installation is completed, the device will be listed under De vi c e

Ma n a goetswith unique serial port assigned.

2 .13nst al |

= Device Manager

:Eg

File Action View Help

> =|E HE

| s s

> ¥ Metwork adapters

477 Ports (COM & LPT)

-5 USB-Enhanced-SERIAL CHI102 (COM3)
T USB-SERIAL CH340 (COML4)

7 FTEDHIERL (LPTL)

I EERED (Con)

e

F

Ser

a l

Ter mi nal

The serial terminal SecureCRT is used for debugging in Windows. It can be used

directly after decompression.

St e:ynzip Pl at f or m/ Sendd.r e CRT. r ar
St e:€lickRS e c u r/eSCeRcTu r eopeR the. Secute€RT.

12



$ BOARDCON

uEmbeddedDesign Customi ze t he embe&abtbad
not connected - SecureCRT - m} >

File Edit WView Options Transfer Script Tools Window Help
223 21 [ & 3 [Enter host <Alt+R= 2a B 44 [ [a B o | [ o

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

St e:®onfdrm that the CH9102X driver has been installed and the CH9102X module

is connecting to the PC.
St e:flicMthe“Qu i ¢ k C duttam ® gotto the Quick Connect configuration

screen.

not connected - SecureCRT — m} it
File Edit View Options Transfer Script Tools Window Help

s6 |G| (-] 2] X Enter host <Alt+R= 2y 8 38 Lo B o | e Gk g

Quick Connect

Protocol:

Hostname:

Port:

Authentication
[~Password
[Z]Publickey
[Akeyboard Interactive
[l Gs5API

[ show quick connect on startup

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

St e:fonfogure as shown in the following figure.

13
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not connected - SecureCRT
File Edit View Options Transfer Script Tools Window Help

CQuick Connect

potoct

Port: COM3 b

oot o
[rTsfcTs

Galah= [CIxommoFF

i

sop i

Flow Control

[ show quidk connect on startup [ save session
openinatab

Ready 00 0 Rows, 0 Cols CAP NUM .

St e:pftebelicking “Co n n’ebatton, the terminal serial interface will be

successfully accessed.

serial-com3 - SecureCRT
Fle Edit View Options Transfer Script Tools Window Help

EE; %; i! (JH ﬂ Enter host <Alt+R=
« serial-com3 x
~

Ready Serial: COM3, 1500000 1, 1 24 Rows, B0 Cols  VT100 CAP NUM .

14
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3Upgrade | ntroduct

3.Upgrade Mode

The firmware can be upgraded via USB cable in two modes:

1. L oadvorde:
The standard mode used for firmware upgrades.

2. MaskRom Mode:
Alast-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. Holw t o Enter Loader Mo d e

3. 1Har dwar e

St elpDisconnect the power adapter.

St @:1@onnect one end of the Micro cable to the host and the other end to the
development board.

St &:Press and hold the R e ¢ 0 \bigten yn the board

St d:[Connect the power supply.

15
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Power in

St &:pAfter a few seconds, release the R e ¢ 0 \bw@ton ywhen the flashing tool shows

“Found

one

LOADER Devi

c

'y RKDevTool v3.32

Download Image Upgrade Firmware Advanced Funetien

[]Write by Address

# | O Storage Address Heme Fath
HF____-
z | Iv 0x00000000 | pavameter | .. wockdeviparameter. txt
3 |« 0300004000 uboot . rockdeviubost. img
4 |[v 0200006000 mizo ‘rockdevinise. img

5 | ¥ 000005000 boot . rockdeviboot. ing

6 |Iv 000028000 recovery | .. '\rockdevirecovery. img
7 [T 0200063000 backup

8 |« D:x01C 78000 sem . trockdevioem. img
ERC 0200075000 rootfs rockdeviractfs. ing
10 |2 0x01015000 userdata | .. rockdeviuserdata img
R | Run || swich | DevPaton | Clear

I Found One LOADER Device

| 15 :LoapER
1

3.1SafPRware

After connecting the Micro cable, execute the following command in the serial debug

terminal or adb shell.

# reboot loader

3. Hoav

St d:isconnect the power adapter.

t o M&nktRedvim d e

St epConnect one end of the Micro cable to the host and the other end to the

development board.

St &:Jse tweezers to short the two test points on the CM3568.

16
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0 o _

Power in USB OTG

g

St d:pfter connecting the power cable, the device will enter MaskRom mode.

4 RKDevTool v3.32 — *
Download Imaze Upgrade Firmware Advanced Funetion
# | O Storage Address Hame Eath ...
o 00000000 loader . frockdevWMiniloaderillbin
z |[# 0x00000000 | parameter | .. ‘rockdeviparameter. txt
3 | 000004000 nboot ‘rockdeviuboot. img
4 ¥ 000006000 mise . Arockdevimise. img
5 | 0x00008000 boot ‘rackdevibaot. img
& | 0x00023000 | recovery | .. '\rockdevirecerery. img
T 0x00068000 backup
s | 0x01C73000 oem . Arockdevhoen. img
3 | 0x00078000 rootfs . wrockdevirootfs. ing
10 | ¥ 0x01D13000 | mserdata | .. '\rockdeviuserdata img
LR . Run || swich | DevPariion | | Clear
[Jwrite by Address
| Found One MASKROM Device |l msimm o

3. Burfn r mwar e
Envi r o iVindowstOS (Operating System).

3. BufUpdati éagr mwar e

St e:ynzip RK D e v T oon Windowa. r
St @WpenRKDe VIREDE V To o \RKRRd veTaasoel . e x e

17
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4 RKDevTool v3.32

Download Image Upgrade Firnware Advanced Funotion

# | O/ Storage Address Hame
I

lz |I¥ 0x00000000 | parameter
ERIC 000004000 uboot
14 | 0::00006000 misc
s |« 000008000 haot
6 | 000028000 recovery
17 | 0x00063000 backup
s |Iv 0x01C 73000 aem
ENic 000078000 rootfs
1o | v 0x01013000 nserdata
Loader Run Switch

[CJwrite by Address

Fath

. rockder\parameter. txt
. Arockderiuboot. img
. hrockderimise. img

trockderiboot. ing

. Arockderirecovery. img

trockdev\oen ing

- reckderirootfs. img
.. \rockder\userdata. inmg

Dev Partition Clear

| No Devices Found

St

e:Ppwitdhtol oader.(Hmovd ¢ 0

Ent e

Loader

Mo d e

4 RKDevTool v3.32

Download Image Upgrade Firmware Advanced Functien

*

<o

z v (0000000 parameter
3 v 000004000 uboot

¢ v 0x00006000 mise

5 | 000003000 baot

g v 0x00023000 recorery
[ (0063000 backnp
g | 0x01C 79000 cem

a | Iv 0x00073000 rootfs
o | v 0x01D18000 userdata

Run Switch

Loader:
[]write by Address

| 3 Storage Address Hame Fath

‘rockdeviparameter. txt

- \rockderiuboot. ing
. \rockderimise. img

trockderiboot. ing

. \rockderirecovery. img

. Arockderioem. img
. Arockder\rootfs. img

.. \rockdevluserdata. img

Dev Partition Clear

| Found One LOADER Device

I 1-8 :LOADER

St d:flickUpgr ade
to flash.

F+ R intwnawsadectel p d a t ,aheniclillgUp gr ad e

s RKDevTool v3.32

Dovnload Insge Advanced Punction

‘ Found One ADB Device

Switch
3
Fwver  [LD00 |  Loaderver ompie: [
Firmware: ‘E'\I"‘ﬂge\updatg ing ‘
16 :ADE

Test Device Start
Test Device Success
Check Chip Start
Check Chip Success
Get FlashInfo Start
Get FlashInfo Success
Prepare IDE Start
Prepare IIF Success
Download IDE Start
Download IDE Success
Download Firmware Start

Download Firmwere Success

Download Firmware(100%). ..

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

18
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3. BuzSpl it

St &:pPwitchtoLoader.

Fi

mo d e

r mwar e

St e:[Check the partitions to be flashed, multiple partitions can be selected.

St &:[¥nsure the image file path is correct. If necessary, click the blank cell next to the

path to reselect it.

St d:€lick the R u button to flash the image.

'y RKDevTool v3.32 *
Download Image lpgrade Firmware Advanced Function
# 9 Storage Address Hans Fath
v |0x00000000 | Leader
[v 000000000 parameter ‘rockdev\parameter. txt
[v 0x00004000 uboat rockdeviubeoot. ing
r 000006000 misc rockdevimise. ing
v 00005000 boot rockdeviboot. ing
[v 0x00025000 recovery ‘rockder\recovery. img
r 00065000 baslup
[v 0x00C 7000 wem hrockdevioem. img
[ 0000 75000 rootfs yrockdevirootfs, ing
[v 0x00CEE000 nserdata vrockdeviuserdata img
()
Loader Ver1.01 Switch Dev Partition Clear
o [] Write by Address
I Found One LOADER Device I IaCRITOATER,
After the flashing is complete, the board will automatically reboot.
+ RKDevTool v3.32 o
Download Insge Upgrade Firmwave Advanced Fumction Check Chip Success -
Get FlashInfo Start
Get FlachInfo Suecess
# O | Storage Addreszs Hame Fath L. Frepare IDB Start
oo osder BN Prevere IO Suocess
z |v 0x00000000 | parameter | .. 'rockdev\parameter. txt Download IDE Start
3 |Iv 000004000 ubaot _trockdeviuboot. ing Download IDE Suzcess
+ | 000005000 mize trockdevinize. img Wait For Loader Start
5 | 0x00005000 boot . rockderiboot. img Wait For Loader Suosess
s |Iv 000028000 | recovery | .. trockdevirecovery. img Test Device Start
T DLI006E000 backr Test Device Success
g |[v 0x00C 753000 oem ‘rockdevioem. ing Dovaload Gpt. .. (1008)
: - Start to download uboot
g |Iv 000075000 rootfs ‘rockdevirootfs img Download uboot. . {100%)
10 |~ 0x00CES000 userdata | .. ‘rockdeviuserdata img Start to download boot. ..
Download beot.. . (100%)
Start to download recovery. ..
Townload recovery. . . (100%)
Start to dewrload cem..
Downlead oem. .. (L00W,
Loader Ver1.01 Run Switch Dev Partition Clear Start to duwr\luirl ruztfs
[]Write by Address Download rootfs. .. (1008)
Start to dowslead userdata ..
Download userdata. .. {1008)
Found One ADB Device 178 AL Download inage OK .

19
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4Devel opment Enviro

4 . Plreparing t hen\wierverd mgme n

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 80G. If you do multiple builds, you will need Ubuntu 22.04

more hard drive space.

4. 12nst al ling Libraries and

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.

Ubuntu 22.04 online root

To install the required tools, execute the following commands:

20
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$ sudo apt - get install git ssh make gcc libssl -dev liblz4 -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

5Compi |l e Source

N o t The Debian system and Buildroot system use the same SDK source package. The
difference lies in the rootfs.img used, meaning the steps for building the filesystem are
different, while the other steps are the same.

Step 1: muzicep t he

To extract the source files, execute the following commands:

$ tar xvf EM3568_Linux6.1 - rk* .tar.bz2
$ cd EM3568 Linux6.1-rkr5 /

Step 2: CdCoimpgBome dt he

To configure the board, execute:

$ ./build.sh lunch

Afterrunning . / b u i | d,thesystenm willlist available defconfig files.
ATo use LVDS (1280x800) as the display, select:

2. boardcon_rk3568 em3568 v4 v2 lvds defconfig

ATo use MIPI (800x1280) as the display, select:

3. boardcon_rk3568 em3568 v4 v2 mipi_defconfig

Example (MIPI display):

21
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liuyuan@boardcon:~/opt/EM3568/Linux6.1/linux6.1 - rkr5/bcnO/EM3568_ Linux6.1 -rkr5% ./build

HHHEHHHEHEE Rockehip Linux SDK ####HHEHIHHHIH
Manifest: rk3566_rk3568_linux 6.1_release_v1.1.0_20241220.xml
Log colors: mes  sage notice warning error fatal
Log saved at  /home/liuyuan/opt/EM3568/Linux6.1/linux6.1 - rkr5/bcn0/EM3568_Linux6.1 -
rkr5/output/sessions/2025 -08-08_09-43- 16
Pick a defconfig:
1. rockchip_defconfig
2. boardcon_rk3568_em3568_v4_v2_lvds_defconfig
3. boardcon_rk3568_em3568_v4_v2_mipi_defconfig
4. rockchip_  rk3566_evb2_Ip4x_v10_32bit_defconfig
. rockchip_rk3566_evb2_Ip4x_v10_defconfig
. rockchip_rk3568_evb1_ddr4_v10_32bit_defconfig
. rockchip_rk3568_evb1_ddr4_v10_defconfig
. rockchip_rk3568_evb8_Ip4_v10_32bit_defconfig
9. rockchip_rk3568_evb8_Ip4_v10_defc onfig
10. rockchip_rk3568_pcie_ep_lp4x_v10_defconfig

Which would you like? [1]: 3

.sh lunch

Switching to defconfig: /home/liuyuan/opt/EM3568/Linux6.1/linux6.1 - rkr5/bcn0/EM3568_Linux6.1 -

rkr5/device/rockchip/.chip/boardcon_rk3568_em3568_v4_ v2_mipi_defconfig

#

# configuration written to /home/liuyuan/opt/EM3568/Linux6.1/linux6.1 - rkr5/bcn0/EM3568_Linux6.1

rkr5/output/.config
#

Using last kernel version(6.1)

Step 3: @Gompil e U

To compile uboot, execute the following command:

Step 41 eCompi Ker nel

To compile the kernel, execute the following command:

Step 5: Compil e Recovery

To compile recovery, execute the following command:
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$ ./build.sh recovery

St &fLompi det f s
(1) C o mp Dd beilaPermission: root)

To compile debian12, execute the following command:

$ sudo ./build.sh debian

After compilation, a linaro-rootfs.img is generated in the debian directory.

N o t Related dependencies must be installed beforehand.

$ cd debian

$ sudo apt - get install binfmt - support gemu - user - static live - build
$ sudo dpkg -iubuntu -build -service/packages/*

$ sudo apt - get install -f

(2Z)ompBuUiel dr oot

To compile buildroot, execute the following command:

$ ./build.sh buildroot

St @dp Generate and Check Firmwares

To generate firmware, execute the following command:

$ ./build.sh firmware

Imagesandu p d a t ere genenaged inr 0 c K direztory.
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oDebi anl2 Test

6. 1 Seri al Ter mi nal

Debug_UART

° RX
L) TX
® GND

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 (1) - SecureCRT — [} x
File Edit View Options Transfer Script Tools Window Help
jﬁﬁm@ﬁ Enter host <Alt+R= EEN =Y i %%d @% ’ @ @ "
I~./ serial-com8 (1) x 4 I

[ 30.437755] rkcif-mipi-lvds2: rkcif_update sensor_info: stream[3] get remote termin ,
al sensor failed!

[ 30.437758] rkcif_scale_ch3: update sensor info failed -19

L 30.437813] rkcif-mipi-lvds2: rkcif_update sensor_info: stream[0] get remote termin
al sensor failed!

[ 30.437817] rkcif_tools_id0: update sensor info failed -19

L 30.437873] rkcif-mipi-lvds2: rkcif_update _sensor_info: stream[1] get remote termin
al sensor failed!

[ 30.437877] rkcif_tools_idl: update sensor info failed -19

L 35.297850] vcc3v3_lcd0_n: disabling

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/# | v

Ready Serial: COMB, 1500000 27, 21 27 Rows, 86 Cols  VT100 CAP NUM

6. 2 Di spl ay

The EM3568 Debian12 system supports dual displays with independent output interfaces,
including LVDS/MIPI and HDMI.

=
b 1

A A
HDMITX
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The display effect diagram is as follows:

6.3He adasred Speaker

St d:Plug the headset into the headset jack and connect the speaker.

Headset

St @:iew sound card.

# cat /proc/asound/cards

root@linaro - alip:/# cat /proc/asound/cards
0 [rockchiprk809 ]: rockchip -rk809 - rockchip -rk809

rockchip -rk809
1 [rockchiphdmi ]: rockchip -hdmi - rockchip -hdmi
rockchip - hdmi

St e:pleadet recording.

# arecord -Dhw:0,0 -fcd record.wav
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root@linaro - alip:/# arecord -Dhw:0,0 -fcd record.wav

Recording WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

St e:pleadbet/speaker play audio.

# aplay -Dhw:0,0 record.wav

root@linaro - alip:/# aplay - Dhw:0,0 record.wav

Playing WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Not e
AWhen the headset is connected, audio is output through the headset.
AWhen no headset is connected, audio is output through the speaker.

ASupplementary instructions on audio output:

# aplay -Dhw:0,0 record.wav Il Headset/Speaker audio output
# aplay -Dhw:1,0 record.wav //HDMI TX audio output

64USB HoOost

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

2x USB2.0

After connecting the USB flash drive, if the device is successfully recognized, an icon
will appear on the desktop. Users need to click the icon in order to access the files on the

device.
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¥ Applications :|[*] 5488-0CF6 - Thunar

] 5488-0CF6 - Thunar
File Edit View Go Bookmarks Help

A (@) P /medialinaro/5488-0CF6/

Places P s

Computer
File System I comp
[z linaro

P: Desktop
a Trash m— [ e

Devices

3588-gms adb

 File System Android Audiobooks

i i

woo -

debianl2 Documents Download

=
! _— — —

62 GB DriverAssitant_v5.1 Image LOST.DIR
Volume 2
26 folders | 9 files: 272.3 MiB (285552269 bytes) | Free space: ...

The user can identify whether the mounted flash drive is USB 2.0 or USB 3.0 from the
debug log.

» USB2.0 print information in high-speed mode.

root@linaro -alip:/# [ 100.401796] usb 5 -1.1: new high - speed USB device number 5 using ehci - platform
[ 100.540580] usb 5 -1.1: New USB device found, idVendor=0dd8, idProduct=3b00, bc dDevice= 0.02
[ 100.540631] usb 5 - 1.1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 100.540654] usb 5 - 1.1: Product: OnlyDisk

[ 100.540674] usb 5 - 1.1: Manufacturer: Netac

[ 100.540715] usb 5 - 1.1: SerialNumber: 0A6544CD10427AB2

[ 100.542566] usb -storage 5 -1.1:1.0: USB Mass Storage device detected

[ 100.543718] scsi hostl: usb -storage 5 -1.1:1.0

[ 101.684785] scsi 1:0 Direct -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 101.690705] sd 1:0:0:0: [sdb] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 101.691923] sd 1:0:0:0: [sdb] Write Protect is off

[ 101.692854] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA

[ 101.701334] sdb: sdbl

[ 101.701915] sd 1:0:0:0: [sdb] Attached SCSI removable disk

» USB3.0 print information in SuperSpeed mode.

root@linaro -alip:/# [ 667.590292] usb 2 - 1: new SuperSpeed USB device number 2 using xhci - hed
[ 667.621251] usb 2 - 1: New USB device found, idVendor=0dd8, idProduct=3b00, bcdD evice= 0.02

[ 667.621301] usb 2 - 1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 667.621324] usb 2 - 1: Product: OnlyDisk

[ 667.621343] usb 2 - 1: Manufacturer: Netac

[ 667.621363] usb 2 - 1: SerialNumber: 0A6544CD10427AB2

[ 667.623814] usb  -sto rage 2 - 1:1.0: USB Mass Storage device detected

[ 667.625045] scsi hostl - storage 2 -1:1.0

[ 668.863371] scsi 1 i -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 668.867339] sd 1:0 sdb] 121610240 512 - byte logical blocks: (6 2.3 GB/58.0 GiB)
[ 668.868328] sd 1:0:0:0: [sdb] Write Protect is off

[ 668.869049] sd 1:0:0:0: [sdb] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 668.874950] sdb: sdb1l

[ 668.875290] sd 1:0:0:0: [sdb] Attached SCSI removable disk

65Et her net

St e:fondect the network cable to the Ethernet port.
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According to the log, it can be seen that the Gigabit Ethernet recognition is successful.

root@linaro - alip:/# [ 692.796677] rk_gmac - dwmac fe2a0000.ethernet end0: Link is Up - 1Gbps/Full | - flow
control rx/tx

[ 692.796927] IPv6: ADDRCONF(NETDEV_CH ANGE): endO: link becomes ready

root@linaro - alip:/# [ 701.021088] rk_gmac - dwmac fe010000.ethernet end1: Link is Up - 1Gbps/Full | - flow
control rx/  tx

[ 701.021324] IPv6: ADDRCONF(NETDEV_CH ANGE): end1: link becomes ready

St @:View network interface information.

# ifconfig

root@linaro - alip:/# ifconfig
end0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.166 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::409e:9682:242:7712 prefixlen 64 scopeid 0x20<link>
ether 3a:1a:24:6f:bd:ba txqueuelen 1000 (Ethernet)
RX packets 113 bytes 13038 (12.7 KiB)
RX errors O dropped 3 overruns 0 frame 0
TX packets 89 bytes 8284 (8.0 KiB)
TX errors 0 dropped 0 overruns O carrier O collisions 0
device interrupt 56

endl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.167 netma sk 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::df1f:fec7:a33b:72c5 prefixlen 64 scopeid 0x20<link>
ether 3e:1a:24:6f:bd:ba txqueuelen 1000 (Ethernet)
RX packets 8 bytes 1044 (1.0 KiB)
RX errors O dropped O over runs 0 frame O
TX packets 12 bytes 1370 (1.3 KiB)
TX errors O dropped 0 overruns O carrier O collisions 0
device interrunt 54

St &:NNetwork connection test.

#ping -1 end0 www.armdesigner.com

#ping -lendl www.armdesigner.com
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root@linaro - alip:/# ping

-1 end0 www.armdesigner.com

Cust omi

Z e

PING www.armdesigner.com (67.222.54.196) from 192.168.0.166 end0: 56(84) bytes of data.

64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from 67
Ay

- 222- 54- 196.unifiedlayer.com (67.222.54.196):
- 222- 54- 196.unifiedlayer.com (67.222.54.196):
- 222- 54- 196.unifiedlayer.com (67.222.54.196):
- 222- 54- 196.unifiedlayer.com (67.222.54.196):
- 222- 54- 196.unifiedlayer.com (67.222.54.196):
.54.196): icmp_seq=6 ttl=

- 222- 54- 196.unifiedlayer.com (67.222

icmp_seq=
icmp_seq=.
icmp_seq=

1 ttI=48 time=205 ms

=48 time=204 ms

t

he

ttI=48 time=205 ms
icmp_seq=4 ttl=48 time=205 ms
icmp_seq=5 ttI=47 time=205 ms

- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttI=47 time=205 ms

www.armdesigner.com ping statistics
7 packets transmitted, 7 received, 0% packet loss, time 6003ms

rtt min/avg/ma

x/mdev = 204.492/204.793/205.157/0.237 ms

root@linaro - alip:/#
root@linaro - alip:/#

root@linaro - alip:/# ping

-1 end1 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.167 end1: 56(84) bytes of data.

64 bytes from 67
64 bytes from 67
64 bytes from 67
64 bytes from
64 bytes from 67
64 bytes from 67
64 bytes from 67
"C

- 222- 54- 196.unifi
- 222- 54- 196.unifiedlayer.com (67.222.54.196):
- 222- 54- 196.unifiedlayer.com (67.222.54.196): i

67- 222- 54- 196.unifiedlayer.com (67.222.54.196): i
- 222- 54- 196.unifiedlayer.com (67.222.54.196): i
- 222- 54- 196.unifiedlayer.com (67.222.54.196): i

- 222- 54- 196.unifiedlayer.com (67.222.54.196):

www.armdesigner.com ping statistics --
7 packets transmitted, 7 received, 0% packet loss, time 6009ms

rtt min/avg/max/mdev

6.6ADB

St d:@onnect the board and PC host with Micro usb cable.

# adb shell

= 204.464/205.261/207.274/0.917 ms

icmp_ seq =7 ttl

St @:pnstall ADB driver on Windows system.

=47 time=204 ms
=47 time=206 ms
=47 time=205 ms
=47 time=205 ms
=47 time=

=47 time=205 ms

St d:jExecute the following command to enable ADB.

7 time=205 ms

edlayer.com (67.222.54. 196) icmp_seqg=1 ttl=47 time=207 ms

B C:\Windows\system32ycmd.

#
#
#
#
#
#
#
#

674G & GPS

St 4:pnsert 4G module to PCle socket (4G model: EC20).

exe ..
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St @:@onnect antenna and insert SIM card.

St & Power on.

GPS Antenna 4G Module

6.7.1 4G Test

St e:pnitidte the PPP connection.

# pppd call quectel -ppp &
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root@linaro - alip:/# pppd call quectel -ppp &
[1] 2554
root@linaro - alip:/# pppd options in effect:
debug # (from /etc/ppp/peers/quectel - ppp)
nodetach # (from /etc/ppp/peers/quectel
dump # (from /etc/ ppp/peers/quectel - ppp)
noauth # (from /etc/ppp/peers/quectel - ppp)
user test # (from /etc/ppp/peers/quectel
# (from /etc/ppp/peers/quectel
remotename 3gppp # (from /etc/ppp/peers/quecte | - ppp)
/dev/ttyUSB3 # (from /etc/ppp/peers/quectel
115200 # (from /etc/ppp/peers/quectel - ppp)
lock # (from /etc/ppp/peers/quectel - ppp)
connectchat -s -v -f/etc/ppp/peers/quectel - chat - connect # (from /fetc/ ppp/peers/quectel - ppp)
disconnect chat -s -v -f/etc/ppp/peers/quectel - chat - disconnect # (from /etc/ppp/peers/quectel - ppp)
nocrtscts # (from /etc/ppp/peers/quectel
modem # (from /etc/ppp/peers/quectel
asyncmap 0 # (from /etc/ppp/options)
Icp - echo- failure 4 # (from /etc/ppp/options)
Icp - echo-interval 30 # (from /etc/ppp/options)
hide - password # (from /etc/ppp/peers/quectel
novj # (from /etc/ppp/peers/quec tel - ppp)
novjccomp # (from /etc/ppp/peers/quectel
ipcp - accept - local # (from /etc/ppp/peers/quectel
ipcp - accept - remote # (from /etc/ppp/peers/quectel - ppp)
ipparam 3gppp # (from /etc/ppp/peers/ quectel - ppp)
noipdefault # (from /etc/ppp/peers/quectel )]
ipcp - max failure 30 # (from /etc/ppp/peers/quectel - ppp)
defaultroute # (from /etc/ppp/peers/quectel
usepeerdns # (from /etc/ppp/peers/quectel
noccp # (from /etc/ppp/peers/quectel
noipx # (from /etc/ppp/options)
abort on (BUSY)
abort on (NO CARRIER)
abort on (NO DIALTONE)
abort on (ERROR)
abort on (NO ANSWER)
timeout set to 30 seconds
send (AT"M)
expect (OK)
ATAMM
X
-- gotit

send (ATEO"M)
expect (OK)
"M

ATEO"M"M
OK

send (ATI;+CSUB;+CSQ;+CPIN?;+COPS?;+CGREG?;&D2"M)
expect (OK)
M

M

QuectelM

EC25"M

Revision: EC25EUXGAR08A17M1G"M
M

SubEdition: VO1"M

M

+CSQ: 31,99"M

"M

+CPIN: READYM

A

+COPS: 0,0,"CHINA MOBILE",7"M
M

+CGREG: 0,1"M

A

OK
-- gotit
send (AT+CGDCONT=1,"IP","3gnet",,0,0"M)
expect (OK)
M

send (ATD*99#"M)
expect (CONNECT)
M

M
CONNECT
-- gotit

Script chat -s -v -f/etc/ppp/peers/quectel - chat - connect finished (pid 2555), status = 0x0

Serial connection established.

using channel 1

Using interface ppp0

Connect: ppp0 < -- > /dev/ttyUSB3

sent [LCP ConfReq id=0x1 <asyncmap 0x0> <magic 0x6ff22c2e> <pcomp> <accomp>]

rcvd [LCP ConfReq id=0x0 <asyncmap 0x0> <auth chap MD5 > <magic 0x3b1465ce> <pcomp> <accomp>]
sent [LCP ConfAck id=0x0 <asyncmap 0x0> <auth chap MD5> <magic 0x3b1465ce> <pcomp> <accomp>]
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St e:[Check the status of the network interfaces.

# ifconfig

root@linaro - alip:/# ifconfig

pppO: flags=4305<UP,POINTOPOINT,RUNNING,NOARP,MULTICAST> mtu 1500
inet 10.33.147.246 netmask 255.255.255.255 destination 10.64.64.64
ppp txqueuelen 3 (Point - to - Point Protocol)

RX packets 141 bytes 10464 (10.2 KiB)

RX errors O dropped 0 overruns O frame O

TX packets 180 byt es 12814 (12.5 KiB)

TX errors 0 dropped 0 overruns O carrier O collisions 0

St e:fdest the PPP connection.

#ping - ppp0 www.armdesigner.com

root@linaro - alip:/# ping - | ppp0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 10.33.147.246 ppp0: 56(84) bytes of data.
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=47 time=212 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=47 time=210 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=47 time=209 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=47 time=208 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttI=47 time=206 ms
64 b ytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttI=47 time=229 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttl=47 time=208 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=8 ttl =47 time=207 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=9 ttI=47 time=220 ms
"C

- www.armdesigner.com ping statistics

9 packets transmitted, 9 received, 0% packet loss, time 8010ms

rtt min/avg/max/mdev =206.463/211.970/228.782/7.196 ms

6.7. 2 GPS Test

St d:f¥nable GPS functionality.

#echo -e"AT+QGPS=1r\n"> /dev/ttyUSB2

St @:Read GPS data.

# cat /dev/ttyUSB1
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root@linaro - alip:/# echo -e "AT+QGPS=1r\ n" > /dev/ttyUSB2
root@linaro - alip :/# cat /dev/ttyUSB1
$GPVTG,,T, M,N, K,N*2C

$GPGSAAL,, 1,¥32

$GPGGA,,,,,,0,,,,11, *66

$GPRMC,.V, 111011, N,V*29

$GPVTG,, T, M,,N, K,N*2C
$GPGSAA,L, 1,¥32
$GPGGA,,,.,,0,,111111 *66

$GPRMC,,V, ;... N,V*29

6.8SD Car d

St d:pnsert the micro SD card into the card slot.

| asss s wR

Micro SD

St @:pfter inserting the SD card, if it is recognized successfully, an icon will appear

on the desktop. Users need to click the icon in order to access the SD card.

% Applications - ™ CO8A-197A - Thunar u

| CO8A-197A - Thunar

File Edit View Go Bookmarks Help

A @O P /mediaflinaro/C08A-197A/

Places
- Computer

File System iy linaro
P Desktop

B

RKDevTool_Releas System Volume Screenshot from
e v3.31 Information 2024-10-21
ES‘ Trash 18-29-43.png

Devices

File System

M 32GB\Volume &

update.img

2 folders | 2 files: 3.0 GiB (3187950247 bytes) | Free space: 26...

69SATA

The SATA on Debian 12 only supports the ext4 format.

St e:[@ondect the sata and sata power, then power on.
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St e:pfth&SATA device is successfully recognized, an icon will appear on the desktop.

Users can click the icon to access the SATA device.

# Applications - ] 937a2318-7108-4062-b. ..
o] 937a2318-7108-4062-bc2e-79ed14220e32 - Thunar

File Edit View Go Bookmarks Help
{ > A @) [ /mediaflinaro/937a2318-7108-4062-bc2e- 79ed14220e32/ Q

= Places T = T T
- Computer

&

120 GB
Volume

‘i linaro
h Desktop 4KP25 4KP30 4KP50 4KP60
ol

i Trash

| Devices
File System

Trash

File System
B 120 GB Volume

4 folders | Free space: 96.2 GiB

Note: If devices that are not in ext4 format, the user can choose to format them on the

board. After formatting, the files on the device will be permanently lost, so please proceed

with caution.

# mke2fs -t ext4 /dev/ sda

6.l T amer a

The EM3568 Debianl2 system is configured with two cameras (ov13850) by default. To

preview them normally, please make sure both cameras are connected.
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Cameral Cameral

St e:piewlthe device channel.

# grep " /sys/class/video4linux/v*/name | grep mainpath

"

# grep /syslclass/video4linux/v*/name | grep selfpath

root@linaro - alip:/# grep " /sys/class/video4linux/v*/name | grep mainpath
Isys/class/videodlinux/video18/name:rkisp_mainpath
Isys/class/video4linux/video8/name:rkisp_mainpath

root@linaro - alip:/# grep " [sys/class/video4linux/v*/name | grep selfpath
Isys/class/videodlinux/video19/name:rkisp_selfpath
Isys/class/videodlinux/video9/name:rkisp_selfpath

» C a melrcoaresponds to the devicenode/d e v/ @irlde o / 9.i de o
» C a melrcoaresponds to the devicenode/d e v / & Biddkeeov / L1 O deo
* The following test uses Camera0 as an example.

St e:freviéw camera.

# gst -launch - 1.0 v4l2src device=/dev/video8 ! video/x -
raw,format=NV12,width=1280,height=800, framerate=30/1 ! xvimagesink

root@linaro -alip: /# gst -launch - 1.0 v4l2src device=/dev/video8 ! video/x
raw,format=NV12,width=1280,height=800, framerate=30/1 ! xvimagesink

Setting pipeline to PAUSED ... - 1.0 v4l2src device=/dev/video8 ! video/x
raw,format=NV12,width=1280,height=800, framerate=30/1 ! xvima gesink
Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 390.346464] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 390.377996] rockc hip - csi2 - dphy1: dphy1l, data_rate_mbps 600

[ 390.378111] rockchip - csi2 -dphy csi2 - dphyl: csi2_dphy_s_stream stream on:1, dphy1, ret 0
[ 390.435308] rkisp - vir0: tx stream:4 lose frame:0, isp state:0x20001 frame:0
Redistribute latency...

0:00:05.9/ 99:99:99.

St e:fRecasd the video.

# gst - launch - 1.0 v4I2src device=/dev/video8 num buffers=100 ! \
video/x - raw,format=NV12,width=1920,height=1088,framerate=30/1 ! \
videoconvert ! mpph264enc ! h264parse ! mp4mux ! \

filesink location=/tmp/h264.mp4
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root@linaro - alip:/# gst - launch - 1.0 v4I2src device=/dev/video8 num - buffers=100 !
video/x - raw,format=NV12,width=1920,height=1088,framerate=30/1 ! \ - buffers=100 !
videoconvert | mpph264enc ! h264parse ! mp4mux ! \ merate=30/1! \

filesink location=/tmp/h2 64.mp44parse ! mpdmux !\

Setting pipeline to PAUSED ...4

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 1629.373671] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 1629.384098] rkisp rkisp - vir0: first params buf queue

[ 1629.384248] rockchip - csi2 - dphyl: dphyl, data_rate_mbps 600

[ 1629.384299] rockchip - csi2 -dphy csi2 -dphyl: csi2_dphy_s_stream stream on:1, dphy1, ret 0
[16 29.456547] rkisp - vir0: tx stream:4 lose frame:0, isp state:0x20001 frame:12
Redistribute latency...

Redistribute latency...

0:00:02.3 / 99:99:99.

St e:fakedhotos.

root@linaro - alip:/# gst  -launch - 1.0 -v v4l2src device=/dev/video8 num - buffers=10!

video/x - raw,format=NV12,width=1280,height=800 ! mppjpegenc ! \ 08 num- buffers=10 !

multifilesink location=/tmp/test%05d.jpgt=800 ! mppjpegenc ! \

Setting pipeline to PAUSED ...st%05d.jpg

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

| GstPipeline:pipeline0/GstV4I2Src:v4l2src0: crop - bounds = < (int)0, (int)0, (int)2112, (int)1568 >

New clock: GstSystemClock

/GstPipeline:pipeline0/GstV4I2Src:v4I2src0.GstPad:src: caps = video/x - raw, format=(string)NV12,
width=(int)1280, height=(int)800, fr amerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

/GstPipeline:pipeline0/GstCapskFilter:capsfilter0.GstPad:src: caps = video/x - raw, format=(string)NV12,
width=(int)1280, height=(int)800, framerate=(fraction)120/1, inte rlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

/GstPipeline:pipeline0/GstMppJpegEnc:mppjpegenc0.GstPad:src: caps = image/jpeg, width=(int)1280,
height=(int)800, pixel - aspect - ratio=(fraction)1/1, framerate=(fraction)120/1, interlace

mode=(strin g)progressive, colorimetry=(string)1:3:5:1
/GstPipeline:pipeline0/GstMultiFileSink:multifilesink0.GstPad:sink: caps = image/jpeg, width=(int)1280,
height=(int)800, pixel - aspect - ratio=(fraction)1/1, framerate=(fraction)120/1, interlace -
mode=(string)progress ive, colorimetry=(string)1:3:5:1
/GstPipeline:pipeline0/GstMppJpegEnc:mppjpegenc0.GstPad:sink: caps = video/x - raw, format=(string)NV12,
width=(int)1280, height=(int)800, framerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3 511

/GstPipeline:pipeline0/GstCapskFilter:capsfilter0.GstPad:sink: caps = video/x - raw, format=(string)NV12,
width=(int)1280, height=(int)800, framerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

[ 929.451468] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 929.471828] rkisp rkisp - vir0: first params buf queue

[ 929.472125] rockchip - csi2 - dphyl: dphyl, data_rate_mbps 600

6.1 SPI

St e:phortlcircuit MISO_M1 and MOSI_M1 pins of SPL

36



ﬁ BOARDCON

uembeddednesign Customi ze the embe&abtkd
S o st o ¢ =
nm.: ';{}:”////, K
{  ———
® GND
® SPI0_MISO
® SPI0O_MISI
cld x5
s %
w e
T3uz
‘N‘NU
==
" u
el

St e:fExete thetestscript: S pi dev OrsPitdeswvt2. 0 _t est
*s p i @.e@ emrésponds to the SPIO device.
*s p i 2.eW ewmrésponds to the SPI2 device.

* The following test uses SPI0 as an example.

# spidev0.0_test

root@linaro - alip:/# spidev0.0_test
spi mode: 0

bits per word: 8

max speed: 500000 Hz (500 KHz)

FF FF FF FF FF FF
40 00 00 00 00 95
FF FF FF FF FF FF
FF FF FF FF FF FF
FF FF FF FF FF FF
DE AD BE EF BA AD
FO 0D

6. ARS 4 8 5

AT L beny cHBET
3 =g e~

‘RS485 Adapter:

B A GND |
ce

GND .
BATeND —
USB-to-RS485 Adapter PC

St e:@pe2the corresponding serial terminal, set the baud rate of the board to 1500000,
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and set the baud rate of the RS485 test tool to 115200.

serial-com8 (1) - SecureCRT - O x serial-com6 - SecureCRT - o X
File Edit View Optiens Transfer Script Tools Window Help Fle Edit View Options Transfer Script Tools Window Help

3 3 [ 49 3 Enter host <Alt+Rz L EA R ms e el F 39 5[] £ %) Enter host <Alt+R> Y == N N

« gerial-com8 (1) xl 4 b |+ serial-comé xl 4 b

9.840928] rk_gmac-dwmac e010000.ethernet endl
9.840960] rk_gmac-dwmac fe010000.ethernet endl
9.841335] rk_gmac-dwmac fe010000.ethernet endl
9.843462] rk_gmac-dwmac fe010000.ethernet endi
] started blueman-mechanism.2X- Bluetooth management mecl ism.
ok ] Reached target multi-user.target - multi-user System.
] reached targee-%rapln(a'l .target - Graphical Interface.
starting systemd-update-utgkRecord Runlevel change in utMP...

No safety Features . ~
IEEE 1588-2008 Adv
registered PTP clo
configuring for ph

[ ok ] Finishe systeld update-ut£%X- Record Runlevel change in uTMP.
[  10.011809] ttyFIQ r_port_close_start: tty->count = 1 por
root@linaro-alip:/# [ 13. HZﬂ FrEm;E drl_'logn memory: 1384K
14.496122] dwhdmi-rockchip fe0: Imi: Rate O missing; compute N
14.497149] dwhdmi-rockchip fe0a0000.hdmi: Rate 0 missing; compute N
14.499626] dwhdmi - ro(k(lnp fEﬂaI)I)OO hdmi: Rate 0 missing; compute N
14.500491] dwhdmi-rockchi g €0a0000. hdwi: Rate 0 missing; compute N
19.600803] pwm-backlight backlightl: supp1yogmer not found, using
19.605685] platform backlightl: deferred probe pending

19.605728] platform mtd_vendor_storage: deferred probe pending

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
iootehnartrahp:/#

v v

Ready Serial: COMS, 1500000 26, 1 26 Rows, 71Cols  VT100 CA Ready Serial: COMS6, 115200 1, 1 26 Rows, 68 Cols V100

St e:fExecdte the following command on the board to test the RS485 transmission and

reception functionality.

# com /dev/ttySO 115200801

serial-cam8 (1) - SecureCRT - O X serial-com6 - SecureCRT - m] X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help

453 5 [ 21 3 Erter host <Alt+R AR IRESS R e @l g 55508 e host <AltR= LR SRS T2 e

« serial-com8 (1) x I 4 b | « serial-comé x 1 4 b

root@linaro-ali /i

~ 00000000000000000000 ~

#
#
#
'#
#
#

i com /dev/ttys0 115200 8 0 1

Eort = [dev/ttys0

audrate = 115200
cs = 8
parity =0
stopb = 1
[ 41. 555974] of _dma_request_slave_channel: dma-names property
missing

[ 41 55608 dw-apb-uart fdd50000.serial: failed to request DM
000000000000000000000

EEEEEEEEE

R
2

Ready Serial: COMS, 1500000 26, 1 26 Rows, 64 Cols  VT100 | Ready Serial: COMS6, 115200 1, 1 25 Rows, 61 Cols  VT100

6. ACAN

St e:fondect the CAN test tool to the board as shown in the diagram below.
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. 2 USB-CAN 2

USB-to-CAN Adapter

PC

St e:®peR2the CAN test software and set the baud rate to 500000.

seria
File Edit View Options Script  Tools
& F () £ ] Enter host L BEg TR 6

« serial-com8 (1) x 4

- O

Transfer Window  Help

Startin
10.053585] rk_gmac-dwmac fe010000.ethernet e :
10.054437] dwmac4: Master AXI performs any burst Tes
10.054514] rk_gmac-dwmac fe010000.ethernet endl:
10.054575] rk_gmac-dwmac fe010000. ethernet endl:

10.056142] rk_gmac-dwmac fe010000. ethernet endl: registered
10.058038] rk_gmac-dwmac £e010000. ethernet endi: configuring
ok ] Finished syste-d update-utgk- Record Runlevel change in
10.148560] TtyFIQ TTyFIQO: Tty port close start: tty->count
r'om:!lhnaru—i ip:/# [ 13.84986 { Freeing drm_logo memory: 1384
913055 sﬁtm—]uurna'ld[lzl] Fﬂe /uarﬂng/]uumausﬂg
14 727165 mi —rockch 0a0000.
14.728696, Imi -rockch 0a0000- hdm
14.731430] dwhdmi-rockch namlﬂﬂ.hdm
14.732135] dwhdmi-rockchi g hdmwi: rate 0 mssmg, o
19.422440] pwm-backlight ackhght]. suppe¥ power not found,
19.423716] platform mtd_vendor_storage: deferred probe pendi
19.423758] platform backlightl: deferred probe pending

&

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#

Ready Serial: COMS, 1500000 26, 1 26 Rows, 64 Cols  VT100

=] O

B . -

=

& Measurement Setup

¥ Network 1
~ Interfaces

Can Databases

Driver
Interface

Interface Details

(=]

Bitrate

Sample Foint

CanFD Bitrate:

CanFD SamplePoint

Options

Add Network

BRemove Hetwark

(- J

CandlehPT
candled
\\7hushévid_1 508pi d_G08 Fim:

500000

87.5% -

configured by operating :
[ Listen only mode

One—Shot made

Triple Sampling

Cancel

St e:Confdgure and activate the CAN network, setting the bitrate to 500000.

# ip link set can0 down
# ip link set can0 type can bitrate 500000
# ip link set canO up

serial-com8 (1) - SecureCRT —

Tools

Transfer

File Edit View Options
23 [ & 3 Enter hos

« serial-com8 (1) x

Script Window Help

[ 19.418753] platform mtd_vendor_storage:
[ 19.418788] platform backlightl: deferred probe pending

root@linaro-ali
root@linaro-a
root@linaro-ali
root@linaro-ali
root@linaro-ali
root@linaro-ali
root@linaro-ali
root@linaro-ali
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/#

root@linaro-alip:/# ip link set can0 down
root@linaro-alip:/# ip 1ink set can0 type can bitrate 5
[ 72.609259
root@linaro-alip:/# ip link set can0 u
[ 83.979533,
root@linaro-alip:/#
root@linaro-alip:/#

Ready Serial: COMB8, 1500000 26, 21 26 Rows, 70 Cols

VT100

St e:f®onfAgure CAN as the receiver.

# candump can0

Bh Esd #ET @

[ 19.417642] pwm-backTight backTighti: sup not found, using
de¥erred probe per|d1ng .

00000
rockch'lp canfd fe580000.can can0: bitrate error 0.3%

p
IPv6: ADDRCONF{NETDEV_CHANGE): can0: 1link becomes ready

x| @ con

i Timeztamps

delta

- sgzrezats by 1D

suto serell

A | ——

Channel

Ry/Tx CAN ID Sender

B X Transmit View

20:18:25
20:18:25

Level

inf
inf

o} Trace
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serial-com8 (1) - SecureCRT - m} X | @ cangaroo* - O x
Fle Edit View Options Transfer Script Tools Window Help File Measurement Window Help
& A = = e
S B G F Frierhost AR (BB BB FHER G E | rinestans: i by @) W sk socat]
« serial-com8 (1) x 4 >
Timestamp Channel Rx/Tx CAN ID Sender Nar|
root@linaro-alip:/# '~
root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/# ip link set can0 down
root@linaro-alip:/# ip link set can0 e can bitrate 500000
[ 184.337156] rockchip_canfd fe580000.can can0: bitrate error 0.3%
root@linaro-alip:/# ip link set can0 up
[ 197.440940] IPv6: ADDRCONF(NETDEV_CHANGE): canO: Tlink becomes re: < >
root@linaro-alip:/# candump can0
can0 000 [E] 00 00 00 00 00 00 00 00 |1 v
oo 000 F’% 00 00 00 00 00 00 00 00 Log 8 X Tramsmit View & x
can0 000 8 00 00 00 00 00 00 00 00 3 ~
can0 000 Es% 00 00 00 00 00 00 00 00 Time Level . Addves: Payload
can0 000 8 00 00 00 00 00 00 00 00 20:15:12 info
can0 000 [8] 00 00 OO 00 00 00 00 00 201513 nfo @IWWEE
can0 000 Es% 00 00 00 00 00 00 00 00 20‘ '13 o t 2z 3 4+ 5 & 7 8
can0 000 8 00 00 00 00 00 00 00 00 :15: info .
Sane 000 fe] 00 00 00 00 00 00 00 00 s e [] Extended ID [JRTE [ Error Fram
can0 000 [8] 00 00 OO 00 00 00 00 00 e !
can0 000 [8] 00 00 0O 00 0O 00 00 00 info
can0 000 [8] 00 00 00 00 00 00 00 00 info ns 1 values sre | Send Single |
can0 000 [8] 00 00 OO 00 00 00 00 00 .
can0 000 [8] 00 00 00 00 00 00 00 00 15: info
can0 000 [8] 00 0O 0O 00 00 00 00 66 2011521 info v
bl K >
Ready Serial: COMS8, 1500000 26, 1 26 Rows, 67 Cals  VT100 Trace
St e:f®onfagure CAN as the sender.
# cansend can0 123#DEADBEEF
serial-com8 (1) - SecureCRT - O X | @ cangaroo* - u] *
fle Edit View Options Transfer Script Tools Window Help Eile surement  Tre Help
: 2z Al . 3 = = p
HH QR Frerbost <AkiR> | BB BRI ERE @ s _ B sesragste by @) [ wato sewoll
« serial-com8 (1) x ‘ 4 b
Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data
can0 000 8 00 00 00 00 00 00 00 00 ~
can0 000 [8] 00 00 0O 0O 00 00 00 00 1.2212 candled rx 0x123 4 DE aD BE EF
can0 000 [8] 00 00 00 0O 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 OO 00 00 00 OO0
can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 00 00 00 00 00
can0 000 [8] 00 00 00 0O 00 00 00 00 < >
can0 000 ES% 00 00 00 00 00 00 00 00
can0 000 g] 00 00 00 00 00 00 00 00 it
ha 1000 [#] ?0 00 00 00 00 00 00 66 Log & X | Transmit View & X
ACroot@linaro-ali '# 3 ~
roor@linaro-ali .p i Level . Addres: Fayload
root@linaro-alip:/# 20:15:12 infa
rootSinaro alie:/t wisia o ] o] ] o) ]
root@linaro-alip:/# cansend can0 123#DEADBEEF o o 12 3 ¢4 5 6 7 8
root@linaro-alip:/# cansend can0 123#DEADBEEF 20: into Extended ID RTE E Fram
root@linaro-alip:/# cansend can0 123#DEADBEEF 20 info L] Bxtende U W) e e
root@linaro-alip:/# cansend can0 123#DEADBEEF ) .
root@linaro-alip:/# cansend can0 123#DEADBEEF 20: info
ruutﬂ'h_mro—a'h_p /# cansend can0 123#DEADBEEF 20: info me ALl values are | Send
root@linaro-alip:/# cansend can0 123#DEADBEEF .
root@linaro-alip:/# cansend can0 123#DEADBEEF 20:15:14 info
root@linaro-alip:/# cansend can0 123#DEADBEEF 20:15:21 info ¥
root@linaro-alip:/# I vl e >
Ready Serial: COMS, 1500000 26, 21 26 Rows, 61 Cols  VT100 Trace

6. AUART

St &:@hort circuit RX and TX pins of UART.

UARTS

St @QART4 test.

UART3 UART4

# com /dev/ttyS4 115200 8 0 1
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root@linaro - alip:/# com  /dev/ttyS4 115200 8 0 1

port = /dev/ttyS4
baudrate = 115200

cs=8
parity =0
stopb =1
Irrrrrreer

RECV: rrrrrrrerr
88888888
RECV: 88888888
opuuy

RECV: opuuy
0000

St 8 WARTS3 test.

root@linaro - alip:/# com /dev/ttyS3
port = /dev/ttyS3
baudrate = 115200
cs=8

parity =0

stopb =1
rreerererrrQ

RECV: rrrrrrrrerrQ
56565656

RECV: 56565656
yul

RECV: yul

St d:pJARTS test.

115200801

root@linaro - alip:/# com /dev/ttyS5 115200 8 0 1

port = /dev/ttyS5
baudrate = 115200

rtrtrtrt44

RECV: rtrtrtrt44
5656pp

RECV: 5656pp
tt

RECV: 55

6. ART C

St d:pnstall the coin cell battery.
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St &:Set the system time.

# date -s"2024 -11-27 14:4 5:30"

St &:pPWrite the system time to the hardware clock.

# hwclock -w

St d:isplay the current hardware clock time.

# hwclock

root@linaro - alip:/# date -s"2024 -11-27 14:45:30"
Wed Nov 27 14:45:30 UTC 2024

root@linaro - alip:/# hwclock -wW

root@linaro - alip:/# hwclock

2024- 11- 27 14:45:36.256490+00:00

root@linaro - alip:/# hwclock

2024- 11- 27 14:46:04.285064+00:00

root@linaro - alip:/# hwclock

2024- 11- 27 14:46:35.383927+00:00

St &:Power off, after a period of time to turn on the power again, check whether the
time is saved.

root@linaro - alip:/# hwclock
2024- 11- 27 15:22:23.071969+00:00
root@linaro - alip:/# hwclock
2024- 11- 27 15:23:18.106270+00:00

root@linaro - alip:/# hwclock
2024- 11- 27 15:2 .183721+00:00
root@linaro - alip:/# hwclock
2024- 11- 27 15:27:41.025372+00:00

6.1 Vi F | & Bl uet oot h

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

ket

6.1 6 Wi Fi

St d:pClick the network icon in the top right corner of the interface, then select the

" Av ai Nat e ophos to view the list of available hotspots.
|

ETHERNET NETWORK (ENDO)

) 2025:0208 oy

% Applications = 06:46

£

ETHERNET NETWORK (END1)
Wi-Fi NETWORKS

Boardcon Available networks
DIRECT-4A-HP Laser 136w Ry inect to Hidden Wi-Fi Network..

Create New Wi-Fi Network
HYLS_2.4G

VPN Connections
15C-2.4G
LYB-2.4G

ssY

. SZGX
XYLX-Shoeroom

File System LEDNet0006C80FBF

Home

2113131

BEgsam
St &:%elect the SSID from the list of available networks and enter the password.

% Applications = < Wi-Fi Network Authenti... Bl Screenshot ﬂ C O O 2°%%% linaro

62 GB
Volume

32GB
Volume

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network
Passwords or encryption keys are required to access the Wi-
Fi network “Boardcon”

Password 0000000000000000

Show password

120 GB
Volume

St e:pAfteBthe WiFi successfully connects to the hotspot, the system will display the

corresponding connection status icon in the top right corner.
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 Applications [ ] all € © 2°%5%2° linaro

62 GB
Volume

120 GB
Volume

32GB
Volume

File Syste

St e:fJserd can test network connectivity using the desktop's built-in browser or verify
it through the following command method.

(1) View network interface information.

# ifconfig

root@linaro - alip:/# ifconfig
wIx9803cfe5e009: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.126 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::5ae:7d44:3d65:99f1 prefixlen 64 scopeid 0x20<link>
ether 98:03:cf:e5:€0:09 txqu euelen 1000 (Ethernet)
RX packets 412 bytes 59521 (58.1 KiB)
RX errors 0 dropped 60 overruns O frame 0
TX packets 150 bytes 17797 (17.3 KiB)
TX errors O dropped 0 overruns O carrier 0 collisions 0

(2) Network connection test.

#ping -1 wlx9803cfe5e009 www.armdesigner.com

root@linaro - alip:/# ping - | wix9803cfe5e009 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.126 wIx9803cfe5e009: 56(84) bytes of data.

64 bytes from 67 - 222 - 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttI=48 time=279 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=212 ms

64 bytes from 67 - 222 - 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=48 time=191 ms
64 bytes from 67 - 222 - 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=48 time=193 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=188 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222 4.196): icmp_seq=6 ttl=48 time=189 ms
icmp_seq=7 ttI=48 time=192 ms

icmp_seq=8 tt|=48 time=191 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196):

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196):

64 bytes from 67 - 222 - 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=9 ttI=48 time=282 ms
)
)

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196):
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196):
A

C
---  www.armdesigner.com ping statistics
11 packets transmitted, 11 received, 0% packet loss, time 20423ms
rtt min/avg/max/mdev = 188.298/209.258/282.383/34.272 ms

icmp_seq=10 ttI=48 time=192 ms
icmp_seq= 11 ttl=48 time=192 ms
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6162 Bl uet oot h

St 4:&lick the Bluetooth icon in the top right corner of the desktop.

3 Applications = § Bluetooth Devices

P e

A X
Shall bluetooth get enabled automatically?

e

St &:prhe Bluetooth device name is hidden by default. Set it to be visible by clicking
AdaptPrefereAlnoweasy s . vi si bl e

% Applications = §) Bluetooth Devices

il © © %R iinaro

Volume 8 Bluetooth Devices
Adapter Device View Help

Q search o v — @ send

e @ linaro-alip

324
Volume [ Prefprences

G Exit

File System

A5.25KB 0.00 B/s\759.00 B 0.00 8/s @ &
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% Applications = [ Bluetooth Adapters © Bluetooth Devices El dll ) ¢ 2°255%°8 linaro

62 GB
Volume

¥
120 GB
Volume

Bluetooth Adapters

linaro-alip

Visibility Setting
Hidden
O Aways visiblg
Temporarily visible

. Name

File System linaro-alip

Home

St &:&lick Search to start searching and select the available device in the list to pair.

% Applications = @ liuy © Bluetooth Devices E dll @ ¢ 2°%5%%°% tinaro

62GB
Volume

)

A - X
liuy

Connected

File System

Home

After successful configuration, Bluetooth devices can communicate with each other

directly.

6. Vi deo Pl ay back

(1) The directory for the built-in video testing scripts inthe system: / r ock ekt p vi deo

root@linaro - alip:/# Is /rockchip - test/video/
test_dec -gst.sh test _enc - gst.sh test_gst_video_maxfps.sh

test_dec -mpv.sh test_gst_multivideo.sh video_stresstest.sh
test_dec - parole.sh test_gst_video.sh  video_test.sh
test_dec -qt.sh test gst video_fps.sh

Simply execute the script.
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root@linaro - alip:/rockchip - test/video# ./test_gst_video.sh

Setting pipeline to PAUSED ...

Pipeline is PREROLLING ...

Redistribute latency...

mpp[2852] mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev erro

mpp[2852] mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp([2852]: mpp: unab e to create enc vp8 for soc rk3568 unsupported

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix attach dev error
issue

mpp[2852]: mpp_info: mpp version: 48962a10 author: Hongjin Li 2024 - 09- 19 fix[avsd]: Fix att ach dev error
issue

Redistribute latency...

mpp([2852]: h264d_api: is_avcC=1

Pipeline is PREROLLED ...0 %)

Prerolled, waiting for async message to finish...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

Redistribute latency...

0:00:02.3 / 0:00:2 9.5 (7.9 %)

¥ Applications = 7] gst-launch-1.0 B Screenshot

_
e @ 0 2%L2 linaro
A - OX

gst-launch-1.0

(2) Play the video using Google Chrome.

* Google Chrome supports video playback up to 4K at 60Hz, with support for the
following decoding formats: VP8, H.264, H.265, VP9, and AV 1.

* However, it is only compatible with certain H.265 video files.

St @:Pelect the video file, right-click, and choose “Op en Wi t h Ot h.eT Appl i c
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¢ Applications = [*] 4KP30 - Thunar

[l 4KP30 - Thunar
File Edit View Go Bookmarks Help

{ > A @) P imediaflinaro/5488-0CF6/video/4KP30/

Places
- Computer
iy linaro
h Desktop EUEHEEWNe & Open With “"Chromium Browser"
o
IE‘ Trash Open With Other Application...
Devi Set DEfauItAppf\ cation...
evices
0 Send To »
File System
@ @ Cut
120 GB Volume
- # Copy
_ 62GB\Volume @&

Paste
@ Move to Trash
Rename...

Properties...

Choose another application with which to open the selected file

St &pindChr omi um
file.

B thedisy selecrit, and click “O p € o play the video

# Applications = 7 4KP30 - Thunar

=
h

4KP30 - Thunar

Go Bookmarks elp

‘Open With

n Open 4K30P-BLACKPINK-DDU-DU_DDU-DU.mp4 and other files of type "MPEG-4 video" with:

B Appearance

©, Application Finder
[ Bluetooth Adapters
e Bluetooth Manager
T Bulk Rename

= Cheese

& color Profiles

@ Create Launcher on the panel

g pefautt Appications
¥ neskton
» Use a custom command:

Use as default for this kind of file

Cancel Opjn
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& 4K30P-BLACKPINK-DDU..

¥ Applications = [ 4KP30 - Thunar

—
v | @ 4K30P-BLACKPINK-DD # x | +
(¢} @ File /media/linaro/5488-0CF6/video/4KP30/4K30P-BLACKPINK-DDU-DU_DDU-DU.mp4

Yeoou

.
9
[ ]
: [
&

(3) Use the gst-play-1.0 command to play the video.

# export GST_MPP_VIDEODEC_DEFAULT_ARM_AFBC=1
-- videosink="kmssink plane  -id=136" /media/linaro/5488

-- flags=3
-- audiosink="alsasink device=hw:0,0"

# gst - play - 1.0
O0CF6/video/4KP60/4KP60 - exist.mp4

Command explanati on:
* export GST MPP_VIDEODEC DEFAULT ARM_AFBC=I: Open AFBC.
* --videosink="kmssink plane-id=136": Specifies the plane. Which can be viewed using the command: cat

/sys/kernel/debug/dri/O/state | grep "plane\[".
* /media/linaro/5488-0CF6/video/4KP60/4KP60-exist. mp4: The media file path to be played.

* --audiosink="alsasink device=hw:0,0": Specifies the audio output device as hw:0,0.

root@linaro - alip:/# export GST_MPP_VIDEODEC_DEFAULT_ARM_AFBC=1
-- flags=3 -- videosink="kmssink plane -id=136" /media/linaro/5488 - OCF6/video/4KP60/4KP60 -
lane - id=136" /media/linaro/5488

gst -play - 1.0
existmp4  -- audiosink="alsasink device=hw:0,0"
Press 'k’ to see a list of keyboard shortcuts.ideosink="kmssink p
0CF6/video/4KP60/4KP60 - exist.mp4 -- audiosink="alsasink device=hw:0,0"
Now playing /media/linaro/5488 - OCF6/video/4KP60/4KP60 - exist.mp4

Redistribute latency...
Redistribute latency...
WARNING No volume control found

WARNING ebug information: ../gst/playback/gstplaysink.c(2908): gen_audio_chain ():
/GstPlayBin:playbin/GstPlaySink:playsink:

Volume/mute is not available

Redistribute latency...

Redistribute latency...

Redistribute latency...

0:00:39.6 / 0:04:01.9

N o t Ugsers can run the following command to switch video playback from the LVDS

screen to the HDMI screen: echo off > /sys/class/drm/card0-LVDS-1/status. After executing this

command, the LVDS screen will be turned off, and the video will be displayed on the

HDMI screen.
49



ﬁ BOARDCON

u €Embedded Design

Customi ze the embe&abtkd

7.

Bui

Ser i

al

Tdesbot

Ter mi nal

Debug_UART
e RX
e TX
e GND

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

boot information. The default baudrate is 1500000.

[{. 2

serial-com8 (1) - SecureCRT

File Edit View Options

= B E';| &] ¥ Enter host <Alt+R=

Transfer

Script Tools Window Help
EEEN: RSN MR R0 R

+« serial-com8 (1) x l

4 F

13.546863]

root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:

13.544449] usb 5-1: GSM modem (1l-port) converter now attached to t .
13.546048] option 5-1:1.1: GSM modem (l-port) converter detected
13.546735] pwm-backlight backlightl: supply power not found, using
usb 5-1: G5M modem (1-port) converter now attached to €
13.547802] option 5-1:1.2: G5M modem (l-port) converter detected
13.548595] usb 5-1: GSM modem (l-port) converter now attached to t
13.549296] option 5-1:1.3: G5M modem (l-port) converter detected
13.550154] usb 5-1: GSM modem (l-port) converter now attached to t
13.550334] pwm-backlight backlightl: supply power not found, using
13.553481] pwm-backlight backlightl: supply power not found, using
16.012508] pwm-backlight backlightl: suppl
16.015191] platform mtd_vendor_storage: deferred probe pending
16.015289] platform backlightl: deferred probe pending

power not found, using

Ready

Serial: COMB, 1500000 26, 26 26 Rows, 70 Cols  VT100 C

Di spl ay

The EM3568 Buildroot system supports dual displays with independent output interfaces,

including LVDS/MIPI and HDMI.

HDMITX




ﬁ BOARDCON .
uEmbeddEd Design Cust omi ze t

he

e mb &ak tea d

The display effect diagram is as follows:

73Headasred Speaker

St d:Plug the headset into the headset jack and connect the speaker.

St @:iew sound card.

# cat /proc/asound/cards

root@rk3568 - buildroot:/# cat /proc/asound/cards
0 [rockchiprk809 ]: rockchip -rk809 - rockchip -rk809

rockchip -rk809
1 [rockchiphdmi ]: rockchip -hdmi - rockchip -hdmi
rockchip - hdmi

St e:fHeadBet recording.

# arecord -Dhw:0,0 -fcd record.wav
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root@rk3568 - buildroot:/# arecord -Dhw:0,0 -fcd record.wav

Recording WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

St e:fleadbet/speaker play audio.

# aplay - Dhw:0,0 record.wav

root@rk3568 - buildroot:/# aplay - Dhw:0,0 record.wav

Playing WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Not e
AWhen the headset is connected, audio is output through the headset.
AWhen no headset is connected, audio is output through the speaker.

ASupplementary instructions on audio output:

# aplay -Dhw:0,0 record.wav Il Headset/Speaker audio output
# aplay -Dhw:1,0 record.wav //HDMI TX audio output

74USB Host

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

flash drives, and other USB peripherals.
!‘!‘E- =

©

2x USB2.0
The user can identify whether the mounted flash drive is USB 2.0 or USB 3.0 from the

debug log.

* USB2.0 print information in high-speed mode.
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root@rk3568 - buildroot:/# [ 179.888192] usb 6 -1.3: new high - speed USB device number 6 using ehci - platform
[ 180.023320] usb 6 -1.3: New USB device found, idVendor=0dd8, idProduct=3b00, bcdDevice= 0.02

[ 180.023472] usb 6-1.3: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 180.023516] usb 6 - 1.3: Product: OnlyDisk

[ 180.023551] usb 6 - 1.3: Manufacturer: Netac

[ 180.023586] usb 6 - 1.3: SerialNumber: COE8BFA3EC38F796

[ 180.027444] usb  -storage 6 -1.3:1.0: USB Ma ss Storage device detected

[ 180.031107] scsi host2: usb - storage 6 -1.3:1.0

[ 180.033259] pwm - backlight backlight1: supply power not found, using dummy regulator

[ 181.307619] scsi 2 : Direct -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 181.317725]sd 2 : [sdc] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 181.318968] sd 2:0:0:0: [sdc] Write Protect is off

[ 181.319786] sd 2:0:0:0: [sdc] Write cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 181.32955 2] sdc: sdcl

[ 181.330329] sd 2:0:0:0: [sdc] Attached SCSI removable disk

» USB3.0 print information in SuperSpeed mode.

root@rk3568 - buildroot:/# [ 150.924867] usb 2 - 1: new SuperSpeed USB device number 2 using xhci
[ 150.956208] usb 2-1: New USB device found, idVendor=0dd8, idProduct=3b00, bcdDevice= 0.02

[ 150.956320] usb 2 - 1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 150.956362] usb 2 - 1: Product: OnlyDisk

[ 150.956395] usb 2 - 1: Manufacturer: Netac

[ 150.956428] usb 2 - 1: SerialNumber: 0A6544CD10427AB2

[ 150.960781] usb  -storage 2 -1:1.0: USB Mass Storage device detected

[ 150.964311] scsi hostl: usb

[ 150.965920] pwm - backlight backlight1: supply power not found, using dummy regulator

[ 152.10005 1] scsi 1:0:0:0: Direct -Access Netac OnlyDisk 8.01 PQ: 0 ANSI: 6

[ 152.106459] sd 1:0:0:0: [sdb] 121610240 512 - byte logical blocks: (62.3 GB/58.0 GiB)

[ 152.107081] sd 1:0:0:0: [sdb] Write Protect is off

[ 152.107443] sd 1:0:0:0: [sdb] Wr ite cache: disabled, read cache: enabled, doesn't support DPO or FUA
[ 152.114714] sdb: sdbl

[ 152.116313] sd 1:0:0:0: [sd b] Attached SCSI removable disk

After connecting the USB flash drive, it will be automatically mounted, execute the

following command to view the path where the device is mounted:

# df -h

root@rk3568 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root  5.9G 717M 5.0G 13%/

devtmpfs ~ 967M 8.0K 967M 1% /dev

tmpfs 979M 136K 979M 1% /tmp
tmpfs 979M 548K 978M 1% /run

tmpfs 979M 144K 979M 1% /var/log

tmpfs 979M 0 979M 0% /dev/shm
/dev/immcblkOp7 123M 12M 108M 10% /oem
/dev/immcblkOp8 936M 340K 920M 1% /userdata
/devimmcblklpl 30G 752K 30G 1% /mnt/sdcard
/dev/sdbl 58G 34G 25G 59% /mnt/udisk
/dev/sdcl 31G 20G 11G 66% /media/udiskl

7. BEt her net

St e:[@ondect the network cable to the Ethernet port.

- = -

Ethernet0 Ethernetl
According to the log, it can be seen that the Gigabit Ethernet recognition is successful.
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[ 33.614297] rk_gmac - dwmac fe010000.ethernet ethO: Link is Up - 1Gbps/Full | - flow control rx/tx
[ 33.614531] IPv6: ADDRCONF(NETDEV_CHANGE): ethO: link becomes ready

root@rk3568 - buildroot:/# [ 4 5.005735] rk_gmac - dwmac fe2a0000.ethernet ethl: Link is Up - 1Gbps/Full -
flow control rx/tx
[ 45.005986] IPv6: ADDRCONF(NETDEV_CHANGE): ethl: link becomes ready

St @:iew network interface information.

root@rk3568 - buildroot:/# ifconfig
ethO Link encap:Ethernet HWaddr 3E:1A:24:6F:BD:BA
inet addr:192.168.0.167 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::c695:6602:8be2:319/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metl
RX packets:89 errors:0 dropped:3 overruns:0 frame:0
TX packets:11 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:26528 (25.9 KiB) TX bytes:1410 (1.3 KiB)
Interrupt:52

ethl Link encap:Ethernet HWaddr 3A:1A:24:6F:BD:BA
inet addr:192.168.0.166 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::a62b:c29:f547:fea7/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:45 errors:0 dropped:1 overruns:0 frame:0
TX packets:9 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:11322 (11.0 KiB) TX bytes:1270 (1.2 KiB)
Interrupt:54

St &:Network connection test.

root@rk3568 - buildroot:/# ping - | ethO www.armdesigner.com
PING www.armdesigner.com (67.222.54.196) from 192.168.0.167 ethO: 56(84) bytes of data.
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=174 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttI=48 time=173 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=48 time=177 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=48 time=174 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=>5 ttI=48 time=173 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222 .54.196): icmp_seq=6 ttl=48 time=177 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttl=48 time=174 ms
"C
www.armdesigner.com ping statistics -
7 packets transmitted, 7 received, 0% packet loss, time 6380ms
rtt minfavg  /max/mdev = 173.338/174.577/177.125/1.464 ms
root@rk3568 - buildroot:/#
root@rk3568 - buildroot:/# ping - | ethl www.armdesigner.com
PING www.armdesigner.com (67.222.54.196) from 192.168.0.166 eth1: 56(84) bytes of data.
64 bytes from 67 - 222-54- 196.unifiedlayer  .com (67.222.54.196): icmp_seq=1 ttI=48 time=1191 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=182 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=48 time=174 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=48 time=174 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=177 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttI=48 time=173 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttI=48 time=176 ms
"C
www.armdesigner.com ping statistics -
7 packets transmitted, 7 received, 0% packet loss, time 6016ms
rtt min/avg/max/mdev = 173.469/320.831/1190.813/355.1 78 ms, pipe 2
root@rk3568 - buildroot:/#
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/{6ADB

St d:[@onnect the board and PC host with Micro usb cable.

St @:pnstall ADB driver on Windows system.
St &PressWi n d o w & optn thRRun program. Type “cmd” and press Enter.

St d:f¥xecute the following command to enable ADB.

# adb shell

B C\Windows\system32\cmd.exe - adb shell — | X

rting it now on port SO3T #
T

/. 4G & GPS

St d:pnsert 4G module to PCle socket (4G model: EC20).
St @:[@onnect antenna and insert SIM card.

St & Poweron.
GPS Antenna 4G Module

SIM
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77. 1 4G Test

St e:pnitidte the PPP connection.

root@rk3568 - buildroot:/# mkdir - p var/run/pppd/lock
root@rk3568 - buildroot:/# pppd call quectel -ppp &
[1] 1316
root@rk3568 - buildroot:/# pppd options in effect:
debug # (from /etc/ppp/peers/quectel
nodetach # (from /etc/ppp/peers/quectel
dump # (from /etc/ppp/peers/quectel
noauth # (from /etc/ppp/peers/quectel
user test # (from /etc/ppp/peers/quectel

# (from /etc/ppp/peers/quectel
remotenal gppp # (from /etc/ppp/peers/quectel
/dev/ttyUSB3 # (from /etc/ppp/peers/quectel
115200 # (from /etc/ppp/peers/quectel
lock # (from /etc/pp p/peers/quectel
connectchat -s -v -f/etc/ppp/peers/quectel
disconnect chat -s -v -f/etc/ppp/peers/quectel
nocrtscts # (from /etc/ppp/peers/quectel
modem # (from /etc/ppp/peers/quectel
hide - password # (from /etc/ppp/peers/quectel
novj # (from /etc/ppp/peers/quectel
novjccomp # (from /etc/ppp/peers/quec
ipcp - accept - local # (from /etc/ppp/peers/quectel
ipcp - accept - remote # (from /etc/ppp/peers/quectel
ipparam 3gppp # (from /etc/ppp/peers/quectel
noipdefault # (from /etc/ppp/peers/quec
ipcp - max failure 30 # (from /etc/ppp/peers/quectel
defaultroute # (from /etc/ppp/peers/quectel
usepeerdns # (from /etc/ppp/peers/quectel
noccp # (from /etc/ppp/peers/quectel
aborto n (BUSY)
abort on (NO CARRIER)
abort on (NO DIALTONE)
abort on (ERROR)
abort on (NO ANSWER)
timeout set to 30 seconds
send (AT"M)
expect (OK)
AT MM
OK

-- gotit

- ppPP)

- ppp)
- pPP)

- ppPP)
- ppp)

- ppp)

send (ATEO"M)
expect (OK)
M

ATEO"M"M
OK

send (ATl;+ CSUB;+CSQ;+CPIN?;+COPS?;+CGREG?;&D2"M)
expect (OK)
M

- chat - connect
- chat - disconnect

- PPP)

-ppp)
- ppPP)

- ppPpP)
- Ppp)

# (from /etc/ppp/peers/quectel
# (from /etc/ppp/peers/quectel

- ppPpP)
- Ppp)

tel - ppp)

- ppPp)
- PpP)
- ppPP)

St @:[Check the status of the network interfaces.
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root@rk3568 - buildroot:/# ifconfig

ppp0  Link encap:Point - to - Point Protocol
inet addr:10.38.117.205 P -t-P:10.64.64.64 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:4 errors:0 dropped:0 overruns:0 frame:0
TX packets:13 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:3

RX bytes:52 (52. 0 B) TX bytes:184 (184.0 B)

St e:fest the PPP connection.

#ping -1 ppp0 www.armdesigner.com

root@rk3568 - buildroot:/# ping - |1 ppp0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 10.38.117.205 ppp0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=46 time=488 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=46 time=388 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttI=46 time=346 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttl=46 time=290 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=46 time=569 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=46 time=528 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttl=46 time=496 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=8 ttI=46 time=463 ms
"C

www.armdesigner.com ping statistics
8 packets transmitted, 8 received, 0% packet loss, time 7082ms
rtt min/avg/max/mdev = 289.656/445.847/568.590/89.425 ms

77. 2 GPS Test

St d:fEnable GPS functionality.

#echo -e"AT+QGPS=Ar\n"> /dev/ttyUSB2

St @:Read GPS data.

# cat /dev/ttyUSB1
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root@rk3568 - buildroot:/# echo -e "AT+QGPS=1r\ n" > /dev/ttyUSB2
root@rk3568 - buildroot:/# cat /dev/ttyUSB1

$GPVTG,, T, M,,N, K,N*2C

$GPGSAA\L,, ,*32

$GPGGA,,,,,,0,,,,,,,,*66

$GPRMC,,V,,,,,,,,,,N,V*29

$GPVTG,,T, M,N, K,N*2C

SGPGSAAL,, 00000032

$GPGGA,,,,,,0,,,,,,,,*66

$GPRMC,,V,,,,,,1,, N,V*29
$GPVTG,,T,,M, N, K,N*2C
$SGPGSA AL, 00000, ¥32
$GPGGA,,,,,,0,,,.,, *66
$GPRMC,,V,,, ,,,,,,N,V*29
$GPVTG,,T,.M, N, K,N*2C
SGPGSAAL,.0iimi *32
$GPGGA,,,,,,0,,,,,,,,*66
$GPRMC,,V,,,,,..,,N,V*29
$GPVTG,,T,,M,,N,,K,N*2C
$GPGSA AL, 000000, ¥32
$GPGGA,,,,,,0,,,,,,,,*66

$GPRMC,,V,, 1111010 N,V*29

78SD Card

St d:pnsert the micro SD card into the card slot.

Micro SD

St @:The system will automatically mount it, view the device mount path.

root@rk3568 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root  5.9G 716M 5.0G 13% /
devtmpfs 967M 8.0K 967M 1% /dev

tmpfs 979M 136K 979M 1% /tmp

tmpfs 979M 592K 978M 1% /run

tmpfs 979M 164K 979M 1% /var/log

tmpfs 979M 0 979M 0% /dev/shm
/dev/mmcblkOp8 936M 324K 936M 1% /userdata
/dev/immcblkOp7 123M 12M 110M 10% /oem
/dev/immcblklpl 30G 752K 30G 1% /mnt/sdcard
/dev/sdbl ~ 58G 34G 25G 59% /mnt/udisk
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T9SATA

The SATA on Buildroot only supports the ext4 format.

St e:[@ondect the sata and sata power, then power on.
| i
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St e:fThe &stem will automatically mount it, view the device mount path.

# df -h

root@rk3568 - buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root  5.9G 716M 5.0G 13%/

devtmpfs 967M 8.0K 967M 1% /dev
tmpfs 979M 136K 979M 1% /tmp

tmpfs 979M 548K 978M 1% /run

tmpfs 979M 148K 979M 1% /var/log

tmpfs 979M 0 979M 0% /dev/shm
/dev/ImmcblkOp8 936M 324K 936M 1% /us erdata
/dev/immcblkOp7 123M 12M 110M 10% /oem
/dev/sda 110G 7.8G 97G 8% /mnt/storage
/devimmcblklpl 30G 752K 30G 1% /mnt/sdcard
/dev/sdcl 31G 20G 11G 66% /mnt/udisk
/dev/sdbl 58G 34G 25G 59% /media/udiskl

N o t I€devices that are not in ext4 format, the user can choose to format them on the
board. After formatting, the files on the device will be permanently lost, so please proceed

with caution.

# mke2fs -text4 /dev/ sda

71 Tamer a

The EM3568 Buildroot system is configured with two cameras (ov13850) by default. To

preview them normally, please make sure both cameras are connected.
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Cameral Cameral

St e:piewlthe device channel.

# grep " /sys/class/video4linux/v*/name | grep mainpath

m

# grep Isysl/class/video4linux/v*/name | grep selfpath

root@rk3568 - buildroot:/# grep " /sys/class/video4linux/v*/name | grep mainpath
Isys/class/videodlinux/video18/name:rkisp_mainpath
Isys/class/video4linux/video8/name:rkisp_mainpath

root@rk3568 - buildroo t:/# grep " /sys/class/video4linux/v*/name | grep selfpath
Isys/class/videodlinux/video19/name:rkisp_selfpath
Isys/class/videodlinux/video9/name:rkisp_selfpath

» C a melrcoaresponds to the devicenode/d e v/ @irlde o / 9.i de o
» C a melrcoaresponds to the devicenode/d e v / & Biddkeeov / L O deo
* The following test uses Camera0 as an example.

St e:freviéw camera.

# gst -launch - 1.0 v4l2src device=/dev/video8 ! video/x -
raw,format=NV12,width=1280,height=800, framerate=30/1 ! waylands ink

root@rk3568 - buildroot:/#

[format=NV12,width=1280,height=800, framerate=30/1 ! waylandsinko8 ! video/x

Setting pipeline to PAUSED ...

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 451.816692] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 451.823244] rkcif_mipi_lvds: stream[0] start streaming

[ 451.830090] rkcif_mipi_lvds: Allocate dummy buffer, size: 0x01944000

[ 451.830255] rockchip - mipi - csi2 mipi - csi2: stream on, src_sd: 00000000e98d5e0c, sd_name:rockchip
dphy1

[ 451.830276] rockchip - mipi - ¢si2 mipi - csi2: stream ON

[ 451.830323] rockchip - csi2 - dphyl: dphyl, data_rate_mbps 600

[ 451.830363] rockchip - csi2 -dphy csi2 - dphyl: csi2_dphy_s_stream stream on:1, dphyl, ret 0
Redistribute latency...

[07:29:09.481] seeing the first app

0:00:07.9 / 99:99:99.

St e:fRecasd the video.
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root@rk3568 - buildroot:/#

t ! mpph264enc ! h264parse ! mp4mux ! filesink location=/tmp/h264.mp4videoconvert
Setting  pipeline to PAUSED ...

Using mplane plugin for capture

Pipeline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 516.449013] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 5 16.474250] rkisp rkisp - vir0: first params buf queue

[ 516.474947] rkcif_mipi_lvds: stream[0] start streaming

[ 516.481842] rkcif_mipi_lvds: Allocate dummy buffer, size: 0x01944000

[ 516.481942] rockchip - mipi - ¢si2 mipi - csi2: stream on, src_sd: 00000000e9 8d5e0c, sd_name:rockchip  -csi2 -

dphyl

[ 516.481957] rockchip - mipi - csi2 mipi - csi2: stream ON

[ 516.481997] rockchip - csi2 - dphyl: dphyl, data_rate_mbps 600

[ 516.482033] rockchip - csi2 -dphy csi2 - dphyl: csi2_dphy_s_stream stream on:1, dphyl, ret 0
Redistribute latency...

Redistribute latency...

0:00:01.4 / 99:99:99.

St e:fakedhotos.

s=10! \568- buildroot:/# gst -launch - 1.0 -v v4l2src device=/dev/video8 num - buffers

> video/x - raw,format=NV12,width=1280,height=800 ! mppjpegenc ! \

> multifilesink location=/tmp/test%05d.jpg

Setting pipeline to PAUSED ...

Using mplane plugin for capture

Pi peline is live and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

/GstPipeline:pipeline0/GstV4I2Src:v4l2src0: crop - bounds = < (int)0, (int)0, (int)2112, (int)1568 >

New clock: GstSystemClock

/GstPipeline:pipeline0/GstV4 12Src:v4l2src0.GstPad:src: caps = video/x - raw, format=(string)NV12,
width=(int)1280, height=(int)800, framerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

/GstPipeline:pipeline0/GstCapsFilter:capsfilter0.GstPad:src: ca ps =video/x - raw, format=(string)NV12,

width=(int)1280, height=(int)800, framerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

/GstPipeline:pipeline0/GstMppJpegEnc:mppjpegenc0.GstPad:src: caps = image/jpeg, width=(int)1

height=(int)800, pixel - aspect - ratio=(fraction)1/1, framerate=(fraction)120/1, interlace
mode=(string)progressive, colorimetry=(string)1:3:5:1
/GstPipeline:pipeline0/GstMultiFileSink:multifilesink0.GstPad:sink: caps = image/jpeg, width=(int)1280,

heigh t=(int)800, pixel - aspect - ratio=(fraction)1/1, framerate=(fraction)120/1, interlace -
mode=(string)progressive, colorimetry=(string)1:3:5:1

280,

/GstPipeline:pipeline0/GstMppJpegEnc:mppjpegenc0.GstPad:sink: caps = video/x - raw, format=(string)NV12,

width=(int)1280, height=(int)800, framerate=(fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

/GstPipeline:pipeline0/GstCapsFilter:capsfilter0.GstPad:sink: caps = video/x - raw, format=(string)NV12,

width=(int)1280, height=(int)800, framerate= (fraction)120/1, interlace - mode=(string)progressive,
colorimetry=(string)1:3:5:1

[ 540.261060] rkisp_hw fdff0000.rkisp: set isp clk = 297000000Hz

[ 540.286062] rkisp rkisp - vir0: first params buf queue

[ 540.286675] rkcif_mipi_lvds: stream[0] start strea ming
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(1 SPI

St e:phortlcircuit MISO M1 and MOSI_M1 pins of SPL
= .n...fx\f\:}./z; K 5 3

LA RABRA] MARE AN T ¢ e

® GND
® SPI0_MISO
® SPI0_MISI

ISIN"ZIdS ®
osinzids @ &
ano @ =

St e:Exectethetestscript: s pi dev Ors(p itdevt2. 0 _t est
*s p i @.e@ emrésponds to the SPIO device.
*s p i A.eW ewmrésponds to the SPI2 device.

* The following test uses SPI0 as an example.

# spidev0.0_test

root@rk3568 - buildroot:/# spidev0.0_test
spi mode: 0

bits per word: 8

max speed: 500000 Hz (500 KHz)

FF FF FF FF FF FF
40 00 00 00 00 95
FFFFFFFFFF FF
FF FF FF FF FF FF
FF FF FF FF FF FF
DE AD BE EF BA AD
FO 0D

/. AR S48 5

E: " RSABS LAmmpY,
St e:ps sHown in the diagram, connect the RS485 test tool to the development board.
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iRS485Adapter§
e GND@® . *
S N B ® .
.
5 5 y N
: Board :

PC

USB-to-RS485 Adapter

St e:©@pe2the 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-coms (1) - SecureCRT - o X serial-com6 - SecureCRT - u] X
File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
45 33 [0 &3 ] Enter host <Alt+R> B RBEREg B2 el F 35 53 ) 43 B Enter host <Alt+R> AEs EEg B2 @ F
+ serial-com8 (1) x} 4 b |+ serial-comé x} 4 b
8.559167] Freeing drm_To?o memory: 1384K A ~
10.323533] rk_gmac-dwmac Te2a0000.ethernet ethl: Link is up - 1lcGbp
10.323790] IPvh: ADDRCONF(NETDEV_CHANGE): ethl: link becomes ready
13.567067] usbh 5-1: new high-speed usB device number 2 using ehci-
13.735415] usb 5-1: New USB device found, idvendor=2c7c, idProduct
13.735516] usb 5-1: New usB device strings: mfr=1, pProduct=2, seri
13.735572] usbh 5-1: Product: EC25-EUX
13.735607] ush 5-1: manufacturer: Quectel
13.735639] usb 5-1: SerialNumber: 0123456789ABCDEF
13.738627] option 5-1:1.0: GsM modem (l-port) converter detected
13.740516] usb 5-1: GsM modem (1-port) converter now attached to t
13.742333] option 5-1:1.1: GSM modem (l-port) converter detected
13.743364] usb 5-1: GsM modem (1-port) converter now attached to t
13.744195] option 5-1:1.2: GSM modem (l-port) converter detected
13.744795] usb 5-1: GsM modem (1-port) converter now attached to t
13.745606] option 5-1:1.3: GSM modem (l-port) converter detected
13.746078] usb 5-1: GsM modem (1-port) converter now attached to t
17.137246] platform mtd_vendor_storage: deferred probe pending
root@rk3568-buildroot: /#
root@rk3568-buildroot: /#
root@rk3568-buildroot: /#
root@rk3568-buildroot: /#
root@rk3568-buildroot: /#
root@rk3568-buildroot: /#
root@rk3568-buildroot: /# v v
Ready Serial: COMS, 1500000 26, 26 26 Rows, 70 Cols  VT100 C . Ready Serial: COM6, 115200 1, 1 26 Rows, 63 Cols  VT100

St e:fExecdte the following command on the board to test the RS485 transmission and

reception functionality.

# com /dev/ttySO 115200801

serial-com6 o x
File Edit View Options
451 T (51 20 ) Enter host <Alt+R=

+ gerial-comé  x I
YYYYYY222222222

SecureCRT

serial-com8 (1) - SecureCRT
Script Window  Help

L BA LS FRE @ F

4 b

Transfer Script Tools Window Help Transfer Tools

LBR BBl HHEY e

4 b

File Edit View Options
351 53 [, &3 X Enter host <Alt+R>

« serial-com8 (1) x

root@rk3566-bui Idroot :
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot:
root@rk3568-buildroot: /#

root@rk3568-buildroot:/# com /dev/ttys0 115200 8 0 1

ort = /dev/ttys0

audrate = 115200

cs =8

parity = 0

stopb = 1
[ 72.127584] of_dma_request_slave_channel: dma-names property of
or empty

72.127696] dw-apb-uart fdd50000.serial: failed to request Dma,

222222222222222

A A

YYYYYY
RECV:
RECV:

[TV (VIRIF AN o]

NS SNNBe o

VT100 26 Rows, 63 Cols  VT100

Serial: COMS, 1500000 26, 1 26 Rows, 66 Cols Ready Serial: COM6, 115200 1, 1
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& serial-co ) - SecureCRT - m] X - O X
File Edit View Options Transfer Script Tools Window Help Trace  Window
= . - = - p
o B[] G B Frver host <At~ annlaha &L e 5 Tinestanps: [delta  ~ | [ agoregate by 10 | auto soroll
+ sarial-com8 (1) | * "l % Measurement Setup ?ox
10.318112] rk_gmac-dwmac Te2a0000. ethernet ethl: Link 1s Up - 1Ghps, A
10.318353] IPvh: ADDRCONF(NETDEV_CHANGE): ethl: link becomes ready o m
13.589509] -1: new high-speed usB device number 2 using ehci- Netwaork 1 Driver CandledPT
13.757869] 1: New USB device found, idvendor=2c7c, idProduct=( v Interfaces Interface: dle0
13.757993] 1: New USB device strings: mfr=l, product=2, seria nbertace candlel
13.758036] 1: Product: EC25-EUX (2] Interface Details:  \?lusbvid L d504pid 606£mi 0046611314302
13.758073] : Manufacturer: Quectel Can Databases
13.758105] rialNumber: 0123456789ABCDEF .
13.761241] :1.0: GSM madem (1-port) converter detected Bitrate ()
13.763522] : GSM modem (1-port) converter now attached to tty

13.766613] option 5-1:1.1: GSM modem (1-port) converter detected

13.767270] usb 5-1: GsM modem (l-port) converter now attached to tTy
13.769249] option 5-1:1.2: GSM modem (l-port) converter detected
13.770050] usb 5-1: GSM modem (1-port) converter now attached to tty

13.773089] option 5-1:1.3: GSM modem (l-port) converter detected
13.774601] usb 5-1: GSM modem (1-port) converter now attached to tty
17.131605] placform mtd_vendor_storage: deferred probe pending

root@rk3568-buildroot: /#
root@rk3568-buildroot:/#
root@rk3568-buildroot : /#
root@rk3568-buildroot:/#
root@rk3568-buildroot : /#
root@rk3568-buildroot : /#
root@rk3568-buildroot: /#
root@rk3568-buildroot : /#
root@rk3568-buildroot:/# v

VT100 CAl

Ready Serial: COMS8, 1500000 27, 26 27 Rows, 71 Cols

Remove Network

Sanple Foint

CarFD Bitrate:

CarFD SampleFoint

Options

87.6% -

configured by operating systen
[ Liztan exly mods

One—Shot mode

bl Feml e o

Trace

St e:fConfdgure and activate the CAN network, setting the bitrate to 500000.

#ip link set can0 down
#ip link set can0 type
#ip link set can0 up

can bitrate 500000
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serial-com (1) - SecureCRT - o X | ® cangaroo - O x
File Edit View Options Transfer Script Tools Window Help I P

iod B 1 €3 K] Enter host <Ale+R> am BREg F2t @l; Timestanps: |delta 7| ] agsregate by I0  suto seroll

7 serial-com8 (1) x 1 " [ 1imestamp Channel Rx/Tx CAN ID Sender Name

13.758073] usb 5-1: manufacturer: Quectel IS
13.758105] usb 5-1: SerialNumber: 0123456789ABCDEF

13.761241] option 5-1:1.0: GSM modem (l-port) converter detected
13.763522] usb 5-1: GSM modem (1-port) converter now attached to ttyuUSE
13.766613] optwon 5-1:1.1: GSM modem (1-port) converter detected
13.767270] usb 5-1: GSM modem (1-port) converter now attached to ttyuSE
13.769249] option 5-1:1.2: GSM modem (1-port) converter detected
13.770050] usb 5-1: GSM modem (1-port) converter now attached to ttyuSE
13.773089] option 5-1:1.3: GSM modem (1-port) converter detected
13.774601] usb 5-1: GSM modem (1-port) converter now attached to ttyuUSE a B
17.131605] platform mtd_vendor_storage: deferred probe pending

/

-l
=

root@rk3568-buildroot: Log B X Transmit View B x
root@rk3568-buildroo m
root@rk3568-buildroo
root@rk3568-buildroo
root@rk3568-buildroo
root@rk3568-buildroo
root@rk3568-buildroo
root@rk3568-buildroo
root@rk3568-buildroo

Time Level Message | daves: s Padosd

#
#
"
15:48:10 info Starting me:
+ ‘ B bE E k] @] k] @] )
#
#

15:48:10 info Listening on T8
[ Extended In D BTE [ Error Fram

# ip Tink set can0 down

roumr <3568-buildroat :/# ip 1link set can0 type can bitrate 500000
1.640613] rockchip_canfd fe580000.can can0: bitrate error 0.3%

rODtﬂrkBSES buildroot: /# ip Tlink set can0 u 3end Repeat

[ 253.799879] IPV6: ADDRCONF(NETDEV_CHANGE): can0: 1ink becomes ready

root@rk3568-buildroot : /#

root@rk3568-buildroo

ms ALl values ave | Send Single

Ready Serial: COMB8, 1500000 27, 26 27 Rows, 74 Cols  VT100 CAP NL Trace

St e:f®onfgure CAN as the receiver.

# candump can0

& serial-com@ (1) - SecureCRT - O | #® cangaroo* - u] x

Flle Edit View Options Transfer Script Tools Window Help File Measurement Irace Window Help

& A =l v
o) 3 [ 40 3 Enter host <AlteR> L Bad BRa FH @ H Tinestanps: |delta  ~ | [ ageregate by I0 | | auto sercll
+ serial-com8 (1) x I 4 b

root@rk3568-bui Idroot : /# '~
root@rk3568-buildroot: /#

root@rk3568-buildroot: /#

root@rk3568-buildroot:/# ip 1ink set can0 down

root@rk3568-buildroot:/# ip 1ink set can0 type can bitrate 500000

[ 241.640613] rD(k(hi‘p_(an‘fd fe580000. can can0: bitrate error 0.3%
root@rk3568-buildroot:/# ip 1ink set can0 u

[ 253.799879] 1IPvé: ADDRCONF(NETDEV CHANGE): canQ: 1ink becomes ready
root@rk3568-buildroot: /#

root@rk3568-buildroot:/# candump can® < >

Timestamp Channel Rx/Tx CAN ID Sender Hame

can0 000  [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
can0 000 [8]
canQ 000 [8]

88 02 11 00 77 00 23 Log B X Tranzmit View g X

88 02 11 00 77 00 23 Time Level Mese ™ | jddras: ILE Payload
B8 03 11 00 77 00 33 155000 irfo send
88 02 11 00 77 00 23 15:50:01 info Send 1 5 6 7 8

88 02 11 00 77 00 23 15:50.01 info Send | [ xtended D OrR O zeror Fram
88 02 11 00 77 00 23 15:50:02 info Send
88 02 11 00 77 00 23 15:50:03 info Send

88 02 11 00 77 00 23 .
88 02 11 00 77 00 23 15:50:04 info Send Send Repeat ms KLl values are | Send Single
88 02 11 00 77 00 23 15:50:04 info Send
15:50:05 info Send ¥
>

2ERRERERERERERE
=
g
g

Ready Serial: COMBS, 1500000 27, 1 27 Rows, 72 Cols  VT100 CAP Trace

St e:fConfagure CAN as the sender.

# cansend can0 123#DEADBEEF

serial-com8 (1) - SecureCRT - O X | @ cangaroo” - o x

File Edit View Options Transfer Script Tools Window Help File Measur
£ 2 A = 5 pe
o B [ £ ) Foer host <Al-R- B Bf S FR Y@ B | riectwps: [dite v 7 azgregate by I || auto seroll

~ serial-

* serial-coms (1) x} o Timestamp Channel Rx/Tx CAN ID Sender Name DLC Data
can0 000 [&] 88 02 11 00 77 00 23 ~
can0 000  [8] 1.4333 candled rx 0x123 4 DE 2D BE EF
can0d 000 [8]
can0 000 [a8]
cand 000 [8]
can0d 000 [8]
can0d 000 [8]
can0 000 [a8]

RERRERERY
g
8
g

can0 000 [8] 8 02
Acroot@rk3568-buildroot: /# < >

root@rk3568-buildroot: /#
root@rk3568-buildroot: /# L
root@rk3568-buildroot: /# Loz & X Transmit View -3
root@rk3568-buildroot: /# cansend can0 123#DEADBEEF - 7
root@rléasss—guﬁ]‘groot:i# canseng can0 123#DEADBEEF Time Level Mess ™ | hddres: Payload
root@rk3s68-buildroot:/# cansend can0 123#DEADBEEF :
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF 15:50:00 f"&' Send o] - [o4]
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF 15:50:01 info Send 4 5 8 7
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF 15:50:01 info Send
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF D ! [J Extended In [JRIR [ Error Fram
root@rk3568-buildroot: /# cansend can0 123#DEADBEEF 15:50:02 info Send
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF 15:50:03 info Send
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF T .
root@rk3568-buildroot: /# cansend can0 123#DEADBEEF 15:50:04 info Send send Repeat ns AL values are | Send Single
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF 15:50:04 info Send
root@rk3568-buildroot:/# cansend can0 123#DEADBEEF T . v
root@rk3568-buildroot:/# | v 15:50:05 infa Send

< >
Ready Serial: COM8, 1500000 27, 26 27 Rows, 67 Cols  VT100 Trace
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/. 4AUART

St d4:@Short circuit RX and TX pins of UART.

UARTS UART3 UART4

St @PART4 test.

# com /dev/ttyS4 115200 8 0 1

root@rk3568 - buildroot:/# com /dev/ttyS4 115200 8 0 1
port = /dev/ttyS4

baudrate = 115200

cs=8

parity =0

stopb =1

ioioiooiyyy

RECV: ioioiooiyyy
232323223.

RECV: 232323223.

St S8 PARTS3 test.

# com /dev/ttyS3 115200 8 0 1

root@rk3568 - buildroot:/# com /dev/ttyS3 115200 8 0 1
port = /dev/ttyS3

baudrate = 115200

cs=8

parity =0

stopb =1

1212121211212
RECV: 1212121211212
eeeeeeeee

RECV: eeeeeeeee
nmnmnmbb

RECV: nmnmnmbb

St d:PARTS test.

# com /dev/ttyS5 115200 8 0 1
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root@rk3568 - buildroot:/# com /dev/ttyS5 115200 8 0 1
port = /dev/ttyS5

baudrate = 115200

cs=8

rtrtrtrtrtrtrt

RECV: rtrtrtrtrtrtrt
222222222
RECV: 222222222
0000000

RECV: 0000000
898989j

RECV: 898989j

/. ARTC

St d:pnstall the coin cell battery.

St @:Set the system time.

# date -s"2024 -11-25 11:26:00"

St &:PWrite the system time to the hardware clock.

# hwclock -w

St d:isplay the current hardware clock time.

# hwclock

root@rk3568 - buildroot:/# date -s"2024 -11-2516:17:30"
Mon Nov 25 16:17:30 UTC 2024

root@rk3568 - buildroot:/# hwclock -w

root@rk3568 - buildroot:/# hwclock

Mon Nov 25 16:17:38 2024 0.000000 seconds

root@rk3568 - buildroot:/# hwclock
Mon Nov 25 16 8 2024 0.000000 seconds
root@rk3568 - buildroot:/# hwclock
Mon Nov 25 16:19:18 2024 0.000000 seconds

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

time is saved.
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root@rk3568 - buildroot:/# hwclock
Mon Nov 25 17:45:10 2024 0.000000 seconds
root@rk3568 - buildroot:/# hwclock
Mon Nov 25 17:45:22 2024 0.000000 seconds

root@rk3568 - buildroot:/# hwclock
Mon Nov 25 17:48:54 2024 0.000000 seconds
root@r k3568- buildroot:/# hwclock
Mon Nov 25 17:49:10 2024 0.000000 seconds

7.1 6NViI F i & Bl uet oot h

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

WiFi& Bluetooth

s Antanna

S S

71 6 Wi Fi

St d:piew the device information.

# ifconfig

root@rk3568 - buildroot:/# ifconfig

wlan0 Link encap:Ethernet HWaddr 98:03:CF:E5:E0:09
UP BROADCAST MULTICAST U:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

St @:[Scan for available WiFi hotspots.

# iwlist wlanO scan
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root@rk3568 - buildroot:/# iwlist wlan0 scan
wlan0 Scan completed :
Cell01 - Address: 82:AE:54:45:E2:42

ESSID:™
Protocol:IEEE 802.11bgn
Mode:Master
Frequency:2.412 GHz (Channel 1)
Encryption key:on
Bit Rates:300 Mb/s

Extra:wpa_ie=dd160050f20101000050f20401000050f20401000050f202
IE: WPA Version 1
Group Cipher : CCMP

Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : PSK
Extra:
IE: IEEE 802.11i/WPAZ2 Version 1
Group Cipher : CCMP
Pairwise Ciphers (1) : CCMP
Authentication S uites (1) : PSK
Quality=100/100 Signal level=27/100
Extra:fm=0002
Cell02 - Address: 80:AE:54:45:E2:42
ESSID:"JSC- 2.4G"
Protocol:IEEE 802.11bgn

St e:@onct to the hotspot.

SSID PSK

root@rk3568 - buildroot:/# wifi - connect.sh Boardcon Boardcon43435656
connect to WiFi ssid: Boardcon, Passwd: Boardcon43435656

[ 606.760951] RTW: nolinked power save enter

Successfully initialized wpa_supplicant

St e:Viewdthe network interface status.

root@rk3568 - buildroot:/# ifconf ig
wlan0 Link encap:Ethernet HWaddr 98:03:CF:E5:E0:09
inet addr:192.168.0.126 Bcast :192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::a9¢3:40a2:613f:5a23/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:17 errors:0 dropped:1 overruns:0 frame:0
TX packets:13 errors:0 dro pped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:2540 (2.4 KiB) TX bytes:1790 (1.7 KiB)

St e:fest the WiFi network.

root@rk3568 - buildroot:/# ping -lwlan0 www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.126 wlan0: 56(84) bytes of data.

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=1 ttl=48 time=297 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54 .196): icmp_seq=2 ttl=48 time=207 ms
64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=192 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=4 ttI=48 time=192 ms

64 bytes from 67 - 222-54-196.unified layer.com (67.222.54.196): icmp_seq=5 ttI=48 time=206 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttI=48 time=190 ms

64 bytes from 67 - 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=7 ttI=48 time=199 ms
64 bytes from 6  7- 222- 54- 196.unifiedlayer.com (67.222.54.196): icmp_seq=8 ttI=48 time=190 ms
~C

www.armdesigner.com ping statistics -
8 packets transmitted, 8 received, 0% packet loss, time 7005ms
rtt min/avg/max/mdev = 190.313/209.279/296.509/33.566 ms
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On Buildroot, Bluetooth is by default configured to be used as a Bluetooth speaker.

St d:Set the Bluetooth adapter to be discoverable.

# hciconfig hciO piscan
St @:[fontrol and configure the Bluetooth device.
# bluetoothctl

root@rk3568 - buildroot:/# hciconfig hciO piscan
root@rk3568 - buildroot:/# bluetoothctl
hci0 new_settings: powered connectable discoverable bondable ssp br/edr le secure

Agent registered
[CHG] Controller 98:03:CF:E5:E0:0A Pairable: yes
[ bluetooth]#

St e:mn tBe phone, locate the device name of the speaker: B1 u e Z, anfd clidk o

connect.

AVAILABLE DEVICES

X  MC1C13A8
R 6C:0D:C4:24:3D:12

BlueZ 5.77

St e:fPermissions must be confirmed on both the phone and the speaker.

Phone:

Bluetooth pairing request

BlueZ 5.77 would like to pair with your
device. Confirm that this code is also
shown on BlueZ 5.77.

683895

Allow access to your contacts and call history

CANCEL PAIR
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Bluetooth speaker:

root@rk3568 - buildroot:/# hciconfig hciO pi scan
root@rk3568 - buildroot:/# bluetoothctl
hci0 new_settings: powered connectable discoverable bondable ssp br/edr le secure
Agent registered
[CHG] Controller 98:03:CF:E5:E0:0A Pairable: yes
hci0 A8:35:12:9A:EB:4D type BR/EDR connected eir_len 11
[CHG] Device A8:35:12:9A:EB:4D INFO: 0x000f (15)
[CHG] Device A8:35:12:9A:EB:4D Connected: yes
Request confirmation
[agent] Confirm passkey 683895 (yes/no): yes
hci0 new_link_key A8:35:12:9A:EB:4D type 0x05 pin_len 0 store_hint 1
Authorize service
[agent] Authorize service 00001108 - 0000- 1000- 8000- 00805f9b34fb (yes/no): yes
Authorize service
[agent] Authorize service 0000110d - 0000- 1000- 8000- 00805f9b34fb (yes/no): yes
[NEW] Endpoint /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/sepl
[NEW] Endpoint /org/bluez /hciO/dev_A8_35_12_9A EB_4D/sep2
[NEW] Endpoint /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/sep3
[NEW] Endpoint /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/sep4
[NEW] Transport /org/bluez/hciO/dev_A8_35_12_9A EB_4D/fd0
[liuy]# W: [pulseaudio] module - loopback.c: Config  ured latency of 200.00 ms is smaller than minimum
latency, using minimum instead
W: [pulseaudio] module - loopback.c: Cannot set requested sink latency of 35.20 ms, adjusting to 39.91 ms
W: [pulseaudio] module - loopback.c: Cannot set requested source latency of 66.67 ms, adjusting to 250.00 ms
[NEW] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 [default]
[liuy]# [08:43:25.307] event12 - liuy (AVRCP): is tagged by udev as: Keyboard
[08:43:25.307] event12 - liuy (AVRCP): device is a keyboard
[08:43:25.307 ] libinput: configuring device "liuy (AVRCP)".
[08:43:25.307] associating input device event12 with output LVDS - 1 (none by udev)
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/playerO Repeat: off
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/playe r0 Shuffle: off
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Type: Audio
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Subtype: None
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Status: paused
[CHG] Player /org/  bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Name: Bluetooth Player
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Status: stopped
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Track.Title: Not Provided
[CHG] Player /org/bluez/hci0O/dev _A8_35_12 9A_EB_4D/player0 Track.TrackNumber: 0x00000001 (1)
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Track.NumberOfTracks: 0x00000001 (1)
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Track.Duration: 0x00000000 (0)
[CHG] Pla yer /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Position: Oxffffffff (
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Position: Oxffffffff (
[CHG] Player /org/bluez/hciO/dev_A8_35_12_9A_EB_4D/player0 Position: Oxffffffff (
Mliuvi#

St e pThebconnection is successful.

PAIRED DEVICES

BlueZ 5.77
- ©

Connected for calls and media audio

7. Vi deo Pl ayback

(1) The directory for the built-in video testing scripts in the system:/ r ock e it p vi deo

root@rk3568 - buildroot:/# Is /rockchip - test/video/
test_gst_multivideo.sh test_gst_video_fps.sh video_stresstest.sh

test_gst_video.sh  test_gst_video_maxfps.sh video_test.sh

Simply execute the script.

71



ﬁ BOARDCON

uemeddednesign Customi ze the embe&abtkd

root@rk3568 - buildroot:/# /rockchip - test/video/test_gst_video.sh

Setting pipeline to PAUSED ...

Pipeline is PREROLLING ...

Redistribute latency...

mpp[1317]: mpp_info: mpp version: effle2ed author: Tingjin Huang 2024 - 09- 29 fix[vepu580]: Add md info
internal buffer

mpp[1317]: mpp_info: mpp version: effle2ed author: Tingjin Huang 2024 - 09- 29 fix[vepu580]: Add md info
internal buffer

mpp[1317]: mpp_info: mpp version: effle2ed author: Tingjin Huang 2024 - 09- 29 fix[vepu580]: Add md info
internal buffer

mpp[1317]: mpp: unable to create enc vp8 for soc rk3568 unsupported

mpp[1317]: mpp_info: mpp version: effle2ed author: Tingjin Huang 2024 -09- 29 fix [vepu580]: Add md info
internal buffer

mpp[1317]: mpp_info: mpp version: effle2ed author: Tingjin Huang 2024 - 09- 29 fix[vepu580]: Add md info
internal buffer

Redistribute latency...

mpp[1317]: h264d_api: is_avcC=1

Pipeline is PREROLLED ...

Prerolled, waitin g for async message to finish...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

Redistribute latency...

[16:20:51.064] seeing the first app

0:00:03.2 / 0:00:29.5 (11.0 %)

(2) Play the video using Google Chrome.

* Google Chrome supports video playback up to 4K at 60Hz, with support for the
following decoding formats: VP8, H.264, H.265, VP9, and AV 1.

* However, it is only compatible with certain H.265 video files.

Execute the following command to play the video using Google Chrome'

# chromium /mnt/udisk/video/4KP30/4K30P - BLACKPINKDDWDU_ DDIDU.mp4

Command explanati on:
* chromium: Launches the Chromium browser.
 /mnt/udisk/video/4KP30/4K30P-BLACKPINK-DDU-DU DDU-DU.mp4: The media file path to be played.

DDUDU.mp4 - buildroot:/# chromium /mn t/udisk/video/4KP30/4K30P - BLACKPINKDDWUDU_D
[1616:1635:1125/162734.968706:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are "tcp" and on UNIX "unix")

[1616:1635:1125/162734.9 69326:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are "tcp" and on UNIX "unix")
[1616:1635:1125/162734.969451:ERROR:bus.cc(407)] Failed to connect to the bus: Could not pars e server
address: Unknown address type (examples of valid types are "tcp" and on UNIX "unix")
[1616:1635:1125/162734.969520:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are " tcp" and on UNIX "unix")
[1616:1635:1125/162735.094616:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are "tcp” and on UNIX "unix")
[1616:1635:1125/162735.094929:ERROR:bus.cc(4  07)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are "tcp" and on UNIX "unix")
[1616:1634:1125/162735.178411:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server
address: Un known address type (examples of valid types are "tcp"” and on UNIX "unix")
[1616:1632:1125/162735.178466:ERROR:bus.cc(407)] Failed to connect to the bus: Could not parse server

address: Unknown address type (examples of valid types are "tcp” and on UNIX "un ix")

(proces;s:ll%lG): GLib - GIO CRITICAL **: 16:27:35.184: g_settings_schema_source_lookup: assertion 'source !=
NULL' faile

[1616:1616:1125/162735.435624:ERROR:0bject_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.NameHasOwner: object_path=/o rg/freedesktop/DBus: unknown error type:
[1616:1616:1125/162735.435954:ERROR:0bject_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.NameHasOwner: object_path= /org/freedesktop/DBus: unknown error type:
[1616:1631:1125/162735.435997:ERROR:bus.cc(  407)] Failed to connect to the bus: Could not parse server
address: Unknown address type (examples of valid types are “tcp" and on UNIX "unix")
[1616:1704:1125/162735.488691:ERROR:0bject_proxy.cc(576)] Failed to call method:
org.freedesktop.DBus.Properties .Get: object_path= lorg/freedesktop/UPower:
org.freedesktop.DBus.Error.ServiceUnknown: The name org.freedesktop.UPower was not provided by any .service

files

[1616:1704:1125/162735.489608:ERROR:0bject_proxy.cc(576)] Failed to method:
org.freedesktop.U  Power.GetDisplayDevice: object_path= /org/freedesktop/UPower

(3) Use the gst-play-1.0 command to play the video.

72



ﬁ BOARDCON

uembeddedoesign Customi ze the embe&abtkd

#export GST_MPP_VIDEODEC DEFAULT ARM_AFBC=1
# gst-play -1.0 -- videosink="waylandsink fullscreen=true"

/mnt/udisk/video/4KP60/4KP60 - exist.mp4 -- audiosink="alsasink device=hw:0,0"

Command explanation:
e export GST MPP_VIDEODEC DEFAULT ARM_ AFBC=I1: Open AFBC.
* /mnt/udisk/video/4KP60/4KP60-exist.mp4: The media file path to be played.

« --audiosink="alsasink device=hw:0,0": Specifies the audio output device as hw:0,0.

root@rk3568 - buildroot:/# export GST_MPP_VIDEODEC_DEFAULT_ARM_AFBC=1
root@rk3568 - buildroot:/#

/mnt/ udisk/video/4KP60/4KP60 - exist.mp4 -- audiosink="alsasink device=hw:0,0"rue" /
Press 'k’ to see a list of keyboard shortcuts.

Now playing /mnt/udisk/video/4KP60/4KP60 - exist.mp4

Redistribute latency...

Redistribute latency...
Redistribute latency...
Redistrib ute latency...
Redistribute latency...
0:00:44.7 / 0:04:01.9
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