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Introduction

1.0verview

EM3288 is equipped with MINI3288 core board, which integrates quad-core CortexA17 and a
separate NEON coprocessor. EM3288 is a high-performance platform with powerful multi-thread
computing capabilities, graphics processing capabilities and hardware decoding capabilities, and

supports 4K hardware decoding.

2.Product Parameters

Basic Parameters
SOC RK3288
CPU Quad-core Cortex-A17 up to 1.8GHz
* ARM Mali-T764 GPU, support AFBC(frame buffer compression)
GPU * OpenGL ES1.1/2.0/3.0, OpenCL 1.2, DirectX 11
* Embedded high performance 2D acceleration hardware
e Support 4KP@30fps H.265/H.264 video decoding

Decoder

Video  Support 1080P@60fps VC-1/MPEG-4,2,1 video decoding

Encoder Support 1080P@60fps H.264/VP8 video encoding
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RAM
ROM

Support system

Extended Storage

Display

Audio

uUSB

Ethernet

Wireless Network

Camera
GPS
Peripheral communication

Other parameters

Power supply input voltage
RTC input voltage
Operating temperature

Storage temperature

Core board dimensions

Motherboard dimensions

2GB DDR3

8GB EMMC

Debian10, Buildroot
Hardware Parameters

e Support 1xSATA

 Support 1x TF Card

* Support 1x LVDS 1280x800@60fps output
* Support 1x HDMI 4K@60fps output

* Support 1x VGA output

Support 1x HDMI audio output

Support 1x Headset output/input

Support 1x MIC input
Support 3xUSB2.0
Support 1x Gigabit Ethernet

Support 1x WIFI/BT module

Support 1x 4G module
Support 1xCamera
Support 1x GPS module
Support 1XUART, 1xSPIO0
Support 1xDebug, 1xOTG, 1xRTC
Electrical Parameters
5VI3A
3V
0~70°
-40~85°
Structural Parameters
70mm x 58mm

175.3mm x 117mm
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3.Hardware Interface

Ethernet USB Host
HDMI Linein

Power in
DC 5V/3A Qﬁ'EJJSSIB 3?% VGA

Micra 80 | |Mude l
l | {8
| ¥ L i | i

LVDS
RGB LCD
SATA o
Power MIPI CSI
ik Camara
SATA .
= GPS
optional
SIM card ————0 é
g WIiFi&BT
®

mBCle  power| control ~ GPIO  Debug
Recover
Interface parameters

Power in 5V/3A DC power input interface
Ethernet Gigabit Ethernet RJ45 interface
2x USB Host Dual-layer USB2.0 HOST interface
USB Host USB HOST interface
USB OTG OTG download interface
Micro SD MicroSD card slot
HDMI HDMI OUT interface
MIC Microphone
Line in Audio input interface
Audio out Audio output interface
VGA VGA display interface
LVDS LVDS/MIPI screen display interface
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RGB LCD RGB screen display interface
MIPI CSI MIPI camera interface

RTC RTC coin cell connector
GPS GPS module

WIFI&BT Realtek RTL8723DS module
Debug Debug the serial port

GPIO GPIO extension interface
Control Key GPIO interface

Recover Recover key

Power Power key

RTC RTC coin cell connector
mPCle 4G&GPS 4G module interface

SATA SATA interface

SATA Power SATA power Power

Install Drivers and Tool

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

installed(for Windows computers):

Number Driver name Driver Use
1 RK Driver Assitant Driverlnstall.exe OTG USB driver installation assistant
2 CP210x Prelnstaller.exe Serial port debugging driver
3 Serial Terminal Tool SecureCRT.exe Debugging tool

1.Install RK Driver Assitant

Step 1, open DriverAssitant_v5.12/Driverinstall.exe.
Step 2, to avoid driver conflicts, click Uninstall Driver to uninstall the driver.
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& RK Driver Assitant *

Install Driver F'nsta]l Driver

Step 3, click button Install Driver to install.

& RK Driver Assitant ",

Install Driver Iminstall Driver

Step 4, after the installation is complete, connect the board and PC with Micro USB cable and press
the Recovery key and hold then power the board, the following information is displayed in the
Computer Device Manager, indicating that the USB driver was successfully installed.
v A DESKTOP-IRUOUBMN
v d Class for rockusb devices
E? Rockusb Device

Step 5, if the following device information appears on the computer device manager after the
operation in step 4, you need to proceed to the next step.
= 2} ADNINISTRATOR
+ B Acronis Devices
- \> Class for rockusb devices
\:i‘- USE download gadget

Step 6, the WINDOW will pop up found New Hardware Wizard dialog box, choose to install from the
specified location, and then select: \DriverAssitant_v5.12\ADBDriver.
Step 7, after the installation is completed, the following device information can be seen in the

Computer Device Manager.

B ¥ ADNINISTRATOR

+ HE Acronis Devices
= \}Class for rockush devices
\> Rockusb Device
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2.Install CP210X Driver

2.1 How to connect the serial port tool

Pin Connection Description

3V3 No need to connect.

TXD Transmit, connect to TX pin of the board.
RXD Receive, connect to RX pin of the board.
GND Ground, connect to GND pin of the board.
+5V No need to connect.

Pin Connection Description
1 RX, connect to RXD pin of the CP210X Module.
2 TX, connect to TXD pin of the CP210X Module.

Ground, connect to GND pin of the CP210X Module.

2.2 Install driver

Step 1, plug the CP2102 Module to the PC.
Step 2, unzip CP210x_Windows_Drivers_with_Serial_Enumeration.zip on Windows.
Step 3, select and install the corresponding Prelnstaller.exe according to the computer properties.
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08 inceal Ociver S

1
CP210x USB to UART Bridge Controller Driver Set meS00

| C:\Program Files\SiLabs\MCU\CP210x Browse

Cancel

—

Step 4, after the installation is completed, the device will be listed under Device Manager -> ports
with unique serial port assigned.

ﬁ Silicon Labs CP210x USB to UART Bridge (COM3)

3.Install Serial Terminal Tool

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

Step 1, unzip Platform/SecureCRT.rar on PC.

Step 2, click SecureCRT/SecureCRT.exe open the SecureCRT.

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

LS i 48 Sl

Ready 00 0 Rows, 0 Cols CAP NUM

Step 3, confirm that the CP210x driver has been installed and the CP2102 module is connecting to
the PC.

Step 4, click the Quick Connect button to go to the Quick Connect configuration screen.

10
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not connected - SecureCRT — O bt

Enter host <Alt+R= | 2 pom. 8 | x

Quick Connect

Protocol: I’SH-IZ

Authentication
[~]Password
[IPublickey
[«]keyboard Interactive
[7]GSsAPL

[ show quick connect on startup

Ready 0,0  0Rows, 0Cals CAP NUM .

Step 5, configure as shown in the following figure.

11
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not connected - SecureCRT — O *
%E&ﬁm@pﬁm?ﬂﬂfér&mﬂTﬂc&s%ﬁwlﬂHp

Enter host <Alt+R=

Quick Connect

Protocol:
Port:

Baud rate:
Data bits:

Parity:

Stop bits:

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

Step 6, after clicking connect button, the terminal serial interface will be successfully accessed.

. serial-comd - SecureCRT - O b4
%E&ﬁm@pﬁm?ﬂwﬁr&nﬂTﬂcﬂs%ﬁpr

K] Enter host =Alt+R= WES

+« serial-com4 x 4 Fk

Ready Serial: COM4, 115200 1, 1 29 Rows, 85 Cols VT100 (CAP NUM .

12
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Debian11

1.Compiler Environment

It is recommended to use Ubuntu 20.04 system or above. If you encounter an error during compilation,
you can check the error message and install the corresponding software packages accordingly. Other
Ubuntu 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 40G. If you do = Ubuntu 20.04 system

multiple builds, you will need more hard drive space.

2.Install Tools

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.
PC OS: ubuntu 20.04 system
Network: online
Permission: root

# sudo apt-get install git ssh make gcc libssl-dev liblz4-tool

# sudo apt-get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat

# sudo apt-get install binfmt-support gemuuser-static live-build bison flex fakeroot

# 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

# sudo apt install python-is-python3

3.Compile Source

Step 1, unzip the source

$ tar xvf xx.tar.bz2
$ cd xx

Step 2, configure the compiled board

$ ./build.sh lunch
liuyuan@boardcon:~/opt/EM3288/linux_5.10$ ./build.sh lunch

Pick a defconfig:

13
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1. rockchip_defconfig

2. rockchip_rk3288w_evb_act8846_defconfig
3. rockchip_rk3288w_evb_rk808_defconfig
4. rockchip_rk3288w_firefly_defconfig

Which would you like? [1]: 2 /I rockchip_rk3288w_evb_act8846_defconfig

Switching to defconfig:
/home/liuyuan/opt/EM3288/linux_5.10/device/rockchip/.chip/rockchip_rk3288w_evb_act8846_defconf
ig

Step 3, compile uboot
$ ./build.sh uboot
Step 4, compile the kernel

$ ./build.sh kernel

If you need to modify the kernel configuration, use the following command to open the kernel
configuration menu:

$ cd kernel

$ make ARCH=arm menuconfig

The path to save the configuration content is .config by default, please update the modified content
to the path ./arch/arm/configs/rockchip_linux_defconfig in time, and then recompile the kernel to
make it take effect.

Step 5, compile recovery
$ ./build.sh recovery
Step 6, compile debian (Permission: root)

# ./build.sh debian

After compilation, generate linaro-rootfs. img in the Debian directory.

Description: When compiling Debian for the first time, you need to install dependency packages.
(Permission: root)

Debian compilation requires a dependent environment:

# cd debian

# sudo apt-get install binfmt-support gemu-user-static live-build

# sudo dpkg -i ubuntu-build-service/packages/*

# sudo apt-get install -f

Step 7, build update image

$ ./build.sh firmware

$ ./build.sh updateimg
Images and update.img are generated in rockdev/ directory.

If both the buildroot and debain systems are compiled, the packaged image defaults to the last
compiled system; If the last compilation was for the buildroot system, but you want to package the

14
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image of the Debian system, you can execute the following command to package it:
$ ./build.sh firmware
$ export RK_ROOTFS_SYSTEM=debian
$ ./build.sh updateimg

Because recompiling the Debian system takes a long time, while compiling the buildroot takes very
little time. After switching to the Debian system using instructions, if you want to package the image of
the buildroot system, you need to recompile the buildroot.

4.Images Operation

4.1 Unzip firmware

Step 1, unzip RKDevTool.rar on Windows.

RKDevTool

.E:.—;

1}

RKDevTool Release

rockdev

Step 2, open RKDevTool\RKDevTool Release\RKDevTool.exe.

+ RKDevTool v2.92 = X

Dowrload Image lUpgrade Firmware Advanced Functien

" 4 | O Storage Addrass | Wame Fath

T‘J

2 |I¥ 0x00000000 | parameter | .. \rockdeviImagelperameter. tut
ENi | 0200004000 uboot | .. \rockderiInagelubeot. ing

4 | 000006000 trust . \rockder'Imagel trust. img
Rl | Dx0000E000 miEE | viqneakdes Mnass e teE

6 [ | 0x00004000 boot | . trockdev\Inage\boot. ing
Eaicd 00001 AD00 recovery | .. '\rockder\Imagelrecovery. img
8 || | 0x0002A000 baskup | .. \rockder\Inage\backup. ing
g |Iv 000034000 aem ‘rockderiImazeloem img
|+ 0x0005A000 rootfs - \rockder'\Imagelrootfs. img
11 || | 0x007EAD00 | userdata | . trockdeviImageluserdata img
Loader Run Switch Dev Partition Clear

[write by Address

No Devices Found

Step 3, click Advanced Function -> Firmware, select update.img, then click Unpack to unzip.

15
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4 RKDevToaol v2.92 = X
Download Image Upgrade Firmware | Advanced Function Start to unpack wnien firmware. ..
Unpack wnion firmvare ok
Q Start to unpack andreid firmware...
Boot | || . Download Unpack smdroid Firmware ok, stere in the sutput dr of tool
Firmware |D:\Desktop\amﬁZSS\Image\update. ing EI R | | Unpack Ie
I 1. FLASH
ReadFlashiD | |ReadFlashinfo | ReadChipinfo  ReadCapabilty |,° par
- 3. 5D
4. 501
i i 5. SPINOR
TestDevice ResetDevice Go Maskrom Switch Storage ||2- STTHR
7. EAM
8. USE
Clearsn DetectSecure | ExportComLog| |t Selected Stora| |9, SATA
I L 10, PCIE
Expertimage EraselBA EraseAll

| No Devices Found

Step 4, the unzip files will be generated in \RKDevTool\RKDevTool_Release\Output\Android\Image
directory.

RKDevTool » RKDevToaol Release » Output » Android » Image

=5 i
] boctimg

| ] MiniLoaderAllbin

2| misc.img

cem.img

parameter.iut

recovery.img

rootfs.img

trustimg

uboot.img

) &) [&] &) [@) [ &) [E,

userdata.img

4.2 Pack image

Step 1, unzip RKDevTool.rar on Windows.

RKDevTool

1]

REDevToaol Release

rockdev

Step 2, copy the firmware file to be packaged to windows RKDevTool\rockdev\image.

16
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RKDevTool » rockdev » Image

=t i
] bootimg

| '] MiniLoaderAll.bin
-] misc.img

7] oem.img

':| parameter. bt

|| recoveryimg

1] rootfs.img

] trustimg

] ubootimg

] userdata.img

Step 3, enter RKDevTool\rockdev, double-click to run rk3288-mkupdate.bat.

RKDevTool » rockdev »

25 )
Image

[85] AFPTool.exe

mlkupdate.bat

| | package-file

| | recover-script

rk3288-mkupdate.bat

| | rk3288-package-file

[5] RKImageMaker.exe

| | update-script

17
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BR Android Firmware Package Tool v1.65 - O X

Step 4, the update.img will be generated in RKDevTool\rockdev directory.
RKDevTool » rockdev
=R

Image
5| AFPTool.exe
| mkupdate.bat

| package-file

| recover-script

[ rk328B-mkupdate.bat
| rk3288-package-file

[55] RKImageMaker.exe

°| update.img
| update-script

5.Burn Images

5.1 Burn update firmware

Step 1, unzip RKDevTool.rar on Windows.

RKDevTool

REDevToaol Release

rockdev

Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.

18
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4 RKDevTool v2.92 HE X
Download Image Upgrade Firmware Advanced Function
# | O Storage address Hams Fath .
z |V 0x00000000 | parameter \rockderiInazehpar ameter. txt
3 | 0500004000 uboat . rockderiImagetubost. img
4 | 000008000 trust . ArockderiImageltrust. img
5 |+ 000005000 mise . \rockdeviInageimisc. ing
6 |[v 000004000 boat \rockdeviInagetboot. imz
s 00001 4000 recovery .. \rockdeviImagelrecovery ing
s | 000024000 backup . ArockdeviImazetbacknp img
9 |Iv 000034000 oem .. \rockdeviInagehoen. ing
in | [# MhONGANN0 rontfs \rackderiTnagzelrootfs ing
1 | 0200054000 userdata .. \rockdeviImageluzerdata ing
loaderVer23a | Run | | Swich | DevPaton | | Clear
[ write by Address
| No Devices Found | 4l

Step 3, keep pressing the Recovery Key and connect PC and development board with Micro USB
cable, until the windows PC shows Found one LOADER Device release the Recovery Key .

'y RKDevTool v2.92 = X
Download Inage lpgrade Firmware Advanced Function
¥ O | Storage Address Hame Fath
z |V 0x00000000 | parameter | .. hrockderiInagelparameter. txt
3 | 000004000 uboot . roeckderiInagstubost. ing
4 |I¥ 0x00005000 trust .. \rockdeviInageltrust, ing
5 |[v 0x00008000 mise . \rockdeviInageimise. img
6 | [vw 000004000 boot . \rockderiImagetbaot. img
s 00001 ADO0 recovery \rockdeviImage'recorery img
s [T 0x00024000 backup . ArockderiImazeibackup. img
2 | [v 0x0003A000 oem . hrockdev\Inagehoem. ing
m | v 0x0005AD00 rootfs \rockdeviInagetrootfs img
1| Ox00CEA000 userdata | .. '\roskdeviInagetuserdata img
LoaderVer23a | Run | | Swich | DevPaiion | | Clear
[ write by Address
|  Found One LOADER Device |1 ok %

19
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Step 4, click Upgrade Firmware -> Firmware, select update.img, then click Upgrade to flash.

Dowrload Image Upgrade Firmwsre Mdvanced Function

Firmware | Upgrade Switch

Fuw Ver:

Loader Ver: 2 3a

-y RKDevTool v2.92 o o= X
e T T
e 3
Fw Ver: m Loader Ver: 2.3a Chip Infa:
S |n:\nesktop\em3233\mevrool\mkaev\upaate img |
| Found One LOADER Device L i
Step 5, wait for the completion of burning.
-, RKDevTool v2.92 = *

Chip Info:

Test Device Start
Test Deviee Success
Check Chip Start
Check Chip Success
Get FlashInfo Start
Get FlashInfo Suecess
Frepare IDE Start
Prepare IDB Success

e |D:\Desktop\em3283\R]GJevTool\rockdev\update. ing

| Dowrload IDE Start
Download IDB Suscess

| No Devices Found

Download Firmware Start
Dowrload Firmware(100%). ..
Download Firmware Success

5.2 Burn split firmware

Step 1, select the checkbox on the left.

Step 2, click the column on the right side for the path of the file want to flash.

Step 3, click run button to flash the image.

20
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-, RKDevTool v2.92 = X

Download Inaze Upgrade Firmware Advanced Funetion

0\ Storage

| Address
R — el
I~ 0x00000000 | parameter ‘wockdev\Inaze\paraneter. txt
1~ 00004000 ubost - wockderiInagetinbost ing
v | 0x00008000 | trmst ‘wockder\Inage trust ing
I~ | Dx0000BO00 | mise - wockderiInagenise. ing
2 | 0x00004000 | hoot . wockderiInagetiboot. img
v | Dx0DD1ADOD | vecovery .. \reckder\Imazelrecevery.img
i [0x0002AD00 | backup | . ‘wockdsviImage'backup. img
I 0200034000 oen . wackdeviInage\oen. ing
1~ 0x0005A000 rootfs . ‘wockderiInageirootfs. ing
v | OxDOCEADOD | userdata .. ‘\rockder\Imageluserdata img i}
2]

Loader Ver:2.3a Switch Dev Partition Clear

[]write by Address

| Found One LOADER Device 15 :LOATER =

Step 4, wait for the completion of burning.

' RKDevTool v2.92 = *

Dowsload Inaze Upgrade Firmware Advanced Function Prepare IIE Success -
Download IDE Start

Townload IDE Success
Wait For Loader Start

Wait For Loader Success
Test Device Start

000000000 parameter YrockdeviImagehparameter. txt :
0x00004000 ubost . \rockdeviInage\uboot. ing Test Usvicettuccess
0200006000 | trust | .. \rockdeviInage\trust. img | [Download Spt... (100K)
000008000 | misc | .. \rockder\Inageinise. img Sfemeirel dovrilodd mboity,
0x00004000 | boot | .. '\rockdeviImazeiboot. ing 2::&”:‘ 22::{;3&(1239:1..
0x0001A000 | recovery | .. 'rockdeviInagelrecovery.ing S e
0x00024000 backup \rockdev\Inage'backup. ing S e e
0x0003A000 oem . \rockdeviInagehoen. ing Dowslosd mize. .. (100%)
0x0005A000 | rootfs | .. reckdeviImage'weotfs. ing Stait b dreaiaad Bace
0x00C5A000 userdata | .. \rockdeviInageinserdata. img Download beot. .. (100%)
Start to download recovery
Download recovery. .. (100%)
Start te dewnload oem. ..

Download oem. .. (100%)

Start to dewnload rootfs. .

] write by Address Download rootfs... (100%)

Start to dewrload userdata ..

Download userdats. .. (1008}

Download image 0K =

Switch Dev Partition Clear

Loader Ver:2 3a

| No Devices Found

6.Debian11 Test
6.1 Display

1. EM3288 Debian11 supports LVDS and HDMI dual-screen different display by default, connect
the monitor to the connectors shown below:

The display effect diagram is as follows:

6.2 Ethernet

Step 1, connect the network cable to the Ethernet port.
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Step 2, according to the terminal serial port printing information, it can be seen that the Gigabit
Ethernet recognition is successful.

# ifconfig

root@linaro-alip:/#
root@linaro-alip:/# [ 92.378663] rk_gmac-dwmac TT280000.ethernet etho: Link is Up -|1Gbps/Full|- flow control rx/tx
[ 92.387486] IPv6: ADDRCONF(NETDEV_CHANGE): etho: link becomes ready

root@llnaro alip: f# Lfconflg

B N I
netmask 255.255. 255 [} bruadcast 192.1
TACdTieedl prefixlen 64— scopeid TRIO=TIARS
txqueuelen 1000 (Ethernet)
(2.8 KiB)
RX errors @ dropped @ overruns @ frame @
TX packets 9 bytes 1825 (1.0 KiB)
TX errors ® dropped 8 overruns ©@ carrier 8 collisions B
device interrupt 58

Step 3, internet test.

# ping -I ethO www.armdesigner.com

root@linaro-alip: /#

root@linaro-alip:/# ping - ethG mww armdestgner com

PING wwy . armdestgner com 19 1) from 182.168.0.190 etha: 56(84) bytes of data.
64 bytes from & 21): icmp_seg=1 ttl=46 time=199 ms
64 bytes from icmp_seq=2 ttl=46 time=200 ms
64 bytes from icmp_seg=3 ttl=46 time=200 ms
64 bytes from icmp_seq=4 ttl=46 time=199 ms
64 bytes from icmp_seg=5 ttl=46 time=200 ms
64 bytes from icmp_seq=6 ttl=46 time=200 ms
64 bytes from icmp_seq=7 ttl=46 time=199 ms
64 bytes from : icmp_seg=8 ttl=46 time=200 ms
64 bytes from : lemp_seg=9 ttl=46 time=199 ms
64 bytes from 3. : icmp_seg=10 ttl=46 time=280 ms
g 0

-—— vwww .armdesigner.com ping statistics -

11 packets transmitted, 10 received, 9.09091% packet loss, time 10002ms
rtt min/avg/max/mdev = 109.322/199.648/200.147/0.255 ms
root@linaro-alip:/# |

6.3 USB

Step 1, insert the USB flash drive into the USB interface.

i i
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Step 2, after inserting the USB U disk device, such an icon will be produced on the desktop, click
the icon to make it mount automatically.

¥ Applications =

KINGSTON

PKBACK#
001

= PKBACK# 001 A _0Ox
File Edit View Go Help

{ > A ) [ /mediafinaro/PKBACK# 001/ c

Places
g Computer
iy linaro
B=| Decktop 3188 Alarms Android
g Trash
Devices
] File System
| KINGSTON
B pkBACK# 001
aro/PKBACK# 001 (/dev/sdbl)

AnTuTu apk Audiobooks

> Nl

f 30.0 GiB free (75% used)

compact3566 DCIM

k Documents Download FOUND.000

29 folders, 58 files: 1.8 GiB (1912678172 bytes), Free space: 7.3 ...

6.4 SD card

Step 1, insert the micro SD card into the card slot.
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Step 2, after inserting the sd card device, such an icon will be produced on the desktop, click the
icon to make it mount automatically.

¥ Applications =

File System

32 GB
Volume

i 560D-DB44 A - O X
File Edit View Go Help
{ » A Y [ /mediaflinaro/560D-DB44/ =]
Places
'g‘ Computer
{iy linaro
| Desktop 4KP30 Alarms Android
Trash
Devices
(48] File System Audiobooks DCIM Documents
™ 32GB\Volume &
Download LOST.DIR Movies
L3
music Notifications Pictures
16 folders, 3 files: 1.6 GiB (1678416536 bytes), Free space: 27.1 ...

6.5 Headset & MIC

Step 1, audio interface:
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Step 2, MIC recording:
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 0

# arecord -Dhw:0,0 -f cd ww.wav

root@linaro-alip:/#
root@linaro-alip:/# amixer -c O cset numid=21 2
numid=21, iface=MIXER,name='Playback De-emphasis’
; type=ENUMERATED,access=rw------ ,values=1, items=4
; Item #8 'None'
; Item #1 '32Khz'
; Item #2 '44.1Khz'
, Item #3 '48Khz'
values=2
roct@llnaro alip:/# amixer -c 0 cset numid=33 0
numid=33, iface=MIXER,name='Left PGA Mux'
; type=ENUMERATED,access=rw------ ,values=1, items=3
; Item #9 'Line 1L'
; Item #1 'Line 2L'
; Item #2 'Differentiall’
values=0
root@llnaro allp J# arecord -Dhw:8,8 -7 cd ww.wav
Recording WAVE 'ww.wav' : Signed 16 bit Little Endian,

Step 3, Line_in recording: /I computer audio input

# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 1
# arecord -Dhw:0,0 -f cd ww.wav

root@linaro-alip:/# amixer -- 0 cset numid=21 2
numid=21, iface=MIXER,name='Playback De-emphasis'
; type=ENUMERATED,access=rw------ ,walues=1, items=4
: Item #0 'None'
; Item #1 '32Khz'
; Item #2 '44.1Khz'
: Item #3 '48khz'
values=2
root@llnaro alip:/# amixer -c 8 cset numid=33 1
numid=33, iface=MIXER,name='Left PGA Mux'
type=ENUMERATED,access=rw------ ,values=1, items=3
Item #0 'Line 1L'
Item #1 'Line 2L'
Item #2 'Differentiall’
values=1
rcot@ltnaro allp # arecord -Dhw:8,0 -+
Recording WAVE 'ww.wav'

!
3
3
!
cd ww.wav

Step 4, Line_out and HDMI play audio:

# aplay -Dhw:0,0 ww.wav

root@linaro-alip:/# aplay -Dhw:8,0 ww.wav
Playing WAVE 'ww.wav'

Rate 44108 Hz,

Stereo

: Signed 16 bit Little Endian, Rate 44180 Hz, Stereo

/I simultaneous sound from headphones and HDMI

Signed 16 bit Little Endian, Rate 44108 Hz, Stereo

Execute the following command to view more audio parameter configurations:

25



s BOARDCON

ue"‘bEddEd Design Customize the embedded system based on Your ldea

# amixer -c 0 contents

6.6 ADB

ADB: /I Please install the ADB driver on your computer by yourself

Step 1, connect Micro USB cable and power on.

| EMidd 18

Step 2, use the shortcut keys WIN + R to open the windows command run box, type: cmd, open
the windows console command window.

B C\Windows\system32\cmd.exe — O x

Step 3, execute the follow commands to enable ADB.
# adb shell

ow on port 5l

6.7 WiFi

Step 1, connect WiFi Antenna.
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Step 2, execute the following command to open WiFi:
# wifi_rtk_on

root@linaro-alip: /#

root@linarc-alip:/# wifi_rtk_on

[ 63.273814] RTL8723DS: out-of-tree module taints kernel.
[ 63.473154] [WLAN RFKILL]: rockchip wifi get oob_irg: Enter
root@linaro-alip: /#

root@linaro-alip:/# _

Step 3, click the network icon in the top right corner of the Ul interface, select the SSID from the list

of available networks and enter the password.

- _@ q) Sun 18 Jun, 15:28 linaro

Ethernet Network (eth0)

Ethernet Network (ethl)

Wi-Fi Networks

a60-7841 il

BMW666

Boardcon

DIRECT-4A-HP Laser 136w
HYLS 2.4G Nl

More networks »
Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...

VPN Connections

Wi-Fi Network Authentication Required A X

Authentication required by Wi-Fi network

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

Password -

Show password

Cancel k Connect
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- gl ®) Sun 18 Jun, 15:30 linaro

Step 4, execute the following to view the network interface status:ss

# ifconfig

root@linaro-alip:/# ifconfig
etho: flags=4899<UP, BROADCAST,MULTICAST> mtu 1500

ether 2e:de 7b txqueuelen 1080 (Ethernet)

RX packets B bytes 8 (6.0 B)

RX errors 8 dropped @ overruns @ frame @

TX packets 8 bytes 0 (8.8 B)

TX errors @ dropped ® overruns 8 carrier @ collisions 0

device interrupt 50

lo: flags=73<=UP,LOOPBACK,RUNNING= mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid Ox10<host=
loop txqueuelen 1600 (Local Loopback)
RX packets 0 bytes 8 (8.8 B)

RX errors 8 dropped @ overruns @ frame @
TX packets @ bytes 0 (0.0 B)
TX errors @ dropped © overruns 8 carrier 8 collisions O

CAST RUNNING MULTICAST=__miu 1500
netmask 255.255.255.0 broadcast 192 . 16¢ 25" I

; o .
(8 |0 B = =1~ o g s I R vl e e = Fret TRrETeE :ll_upt:Lu URIUETTTR

ether fe:cf :0a:8 | txgueuelen 1080 (Ethernet)

RX packets 46 bytes 5818 (5.6 KiB)

RX errors @ dropped 1 owerruns 8 frame ©

TX packets 13 bytes 2044 (1.5 KiB)

TX errors @ dropped © overruns @ carrier @ collisions @
wlan@: flags=4059<UP, BROADCAST MULTICAST>= mtu 1580

ether Bc:cf: 174 txqueuelen 1008 (Ethernet)

RX packets 0 bytes 0 (6.0 B)

RX errors 8 dropped @ overruns @ frame @

TX packets 8 bytes 0 (0.8 B)

TX errors @ dropped © overruns 8 carrier 8 collisions O

root@linaro-alip:/# |}

Step 5, internet test:

# ping -l p2p0 www.armdesigner.com

root@linaro-alip:/#

root@linaro-alip:/# ping prB o armdes igner.com

PING www . armdestgner com f 21 131) from 192.168.0.200 p2pd: 56(84) bytes of data.
64 bytes from ¢ 1 121): icmp_seq=1 ttl=46 time=224 ms

64 bytes from

64 bytes from 8.219
64 bytes from 5.21%
64 bytes from

64 bytes from

64 bytes from

~g

- ww.armdesigner.com ping statistics

7 packets transmitted, 7 received, 0% packet loss, time G6808ms
rtt min/avgfmax/mdev = 209.785/220.334,/242 .606/168.528 ms
root@linaro-alip:/#

6.8 Bluetooth

Step 1, connect bluetooth Antenna.

):

): icmp_seq=2 ttl=46 time=224 ms
1): icmp_seq=3 ttl=46 time=213 ms
): icmp_seg=4 ttl=46 time=212 ms
):
)
)

1 icmp_seq=5 ttl=46 time=210 ms
1 icmp_seq=6 ttl=46 time=243 ms
: icmp_seq=7 ttl=46 time=217 ms
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Step 2, execute the following command to enable Bluetooth:

# bt_load_rtk_firmware

root@linaro-alip:/# bt _load rtk firmware

rtk_hciattach: no

453,
454,
454,
454,
454
454,
454,
454,
455,
455.
455.
455,
455,
455,
Can't g

[l L L L L o T o T D T o T

root@linaro-alip:/# [

Realtek
Realtek

Realtek
Realtek
Realtek
Realtek
Realtek
Realtek
Realtek

Step 3, click the Buletooth icon in the top right corner of the Ul interface, Select “Devices” enter the

process found

719800] [BT_RFKILL]: bt shut off power

232862] [BT_RFKILL]: rfkill_rk_set_power: set bt wake_host high!
315789] [BT_RFKILL]: rfkill_rk_set_power: set bt wake_host input!
322314] [BT_RFKILL]: ENABLE UART_RTS

446143] [BT_RFKILL]: DISABLE UART_RTS

450314] [BT_RFKILL]: bt turn on power

454529] [BT_RFKILL]: Reguest irg for bt wakeup host

460591] [BT_RFKILL]: %+ disable irq

©31181] Bluetooth:
837813] Bluetooth:
042621] Bluetooth:

HCI UART driver ver 2.2.3634cd9.20220519-142433
HCI H4 protocol initialized
HCI Realtek HS protocol initialized

0481417 rtk_btcoex: rtk_btcoex_init: version: 1.2
053188] rtk_btcoex: create workgueue
057389] rtk_btcoex: alloc buffers 1408, 2240 for ev and 12

et device

No such device
455.085298] dw-apb-uart ff180000.serial: got rx and tx dma channels

Bluetooth :Realtek Bluetooth init uart with init speed: 115280, type:HCI UART HS
Bluetooth :Realtek hciattach wersion 3.1.390badg8.20220519-142434

Bluetooth :Use epoll

Bluetooth :[SYNC] Get SYNC Resp Pkt
Bluetooth :[CONFIG] Get SYNC pkt
Bluetooth :[CONFIG] Get CONFG pkt
Bluetooth :[CONFIG] Get CONFG resp pkt
Bluetooth :dic is 1, cfg field ox14
Bluetooth :HS init finished

Buletooth Devices.

] all €) ) Thu190ct, 03:56 linaro
€3 Turn Bluetooth Off
@ Set Up New Device...

Send Files to Device...

¢] Adapters,._
[ Local Services...
* Plugins

Help
Exit
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)

Adapter

Q Search

Bluetooth Devices A - O X

View Help

435,97 KB 0.00 B/s<i7 1.82 KB 0.00 B/5 i &

Step 4, the Bluetooth device name is hidden by default. Set the Bluetooth device name to be visible

according to the following settings.

0

Adapter Device

Q, search
@ linaro-alip

Exit

Bluetooth Devices A _ O %

View Help

5507 KB 0.00 B/ssir 1.82 KB 0.00 B/s i I

Bluetooth Devices A _ O X

Bluetooth Adapters ~n _ X

linaro-alip

Visibility Seftting
Hidden

O Always visible
Temporarily visible

Always BE KB 0.00 B/ (g B
Friendly Name

linaro-alip

Step 5, click the “Search” button to start searching and select the available device in the list to pair.
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Mi Smart Band 6

Miscellaneous

C1:14.88:1E:63:B5

Baseus Bowie E3
Headset
41:AA:00:08:55:09
Magic3

Smart phone
F4:27:61:20:£9:31

MC1C13A8

Miscellaneous

9 10:0E:A1:1C:13:A8

#AN 5B-1E-3D-EC-3D-99

3
]

9 Bluetooth Devices A - 0O X
Adapter Device View Help
Q Search Setup... Send File

4 6.67 KB 0.00 B/s<37 11.00 KB 0.00 B/s & LJ

6.9 4G(EC20)

Step 1, insert 4G module to PCle slot (4G module:EC20), connect Antenna, inserting the SIM card,

then power on.

Step 2, execute the following command to realize ppp dialing:

# pppd call quectel-ppp &
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Script chat - fetc/ppp/peers/quectel-chat-connect finished (pid 1496), status = 9x0

Serial connection established.

using channel 1

Using interface pppo

Connect: ppp® ¢—=> /dev/ttyUSE3

sent [LCP ConfReq id=0x1 <asyncmap 0x0> <magic Bxd9519505> <pcomp> =accomps>]

revd [LCP cConfReq 1d=0x0 <asyncmap 0x0> <auth chap MD5> <magic 0xd11484b8> <pcomp> <accomps]

sent [LCP ConfAck 1d=0x0 <asyncmap 0x0> <auth chap MD5> <magic 0xd11484b&> <pcomp> <accomp=>]

rcvd [LCP ConfAck id=0xl <asyncmap 0x@> <magic 0xd9519505= <pcomp> <accomp=]

sent [LCP EchoReq id=8x0 magilc=0xd9519505]

revd [LCP DiscReq id=8x1 magic=0xd11484b3]

rcvd [CHAP Challenge id=8x1 <e7717a6c30a72739aa790a7265209¢ 6>, name = "UMTS_CHAP_SRVR"]

sent [CHAP Response id=0x1 =895864552e889548f1911429bd605c24>, name = "test"]

revd [LCP EchoRep 1d=0x0 magic=0xd11484b8 dg 51 95 05]

rcvd [CHAP Succe 1d=0x1 ""]

CHAP authentication seds

CHAP authentication =uc

sent [IPCP ConfReg 1d= Elxl -:addr 0.0.8.0> <ms-dnsl 8.0.8.0> <ms-dns2 0.0.0.8=]

sent [IPVGCP ConfReq id=0x1 <addr fe80::485d:lecf:002c:6022=]

revd [IPCP ConfReq 1d=0x8]

sent [IPCP ConfNak 1d=0x8 <addr ©.6.8.0=]

rcvd [IPCP ConfNak 1d=8x1 <addr 1

sent [IPCP ConfReg 1d=8x2 <addr 1

revd [IPCP ConfReq 1d=0x1]

sent [IPCP ConfAck 1d=8x1]

rcvd [IPCP ConfAck 1d=8x%2 <addr 10.39.124. 38> =ms-dns1
determine remote IP address: defaultmg to 10.6

Script /etc/ppp/ip-pre-up started (pid 1505)

Script jet(jppp/lp pre-up. flnlshed (pid 1505), status = Ox0

local :

remote 18.6

primary DNS address !

secondary DNS address 221.5

Script Jetc/ppp/ip-up started (pid 1508)

Script /etc/ppp/ip-up finished (pid 1508), status = 0x@

sent [IPVGCP ConfReq id=0x1 <addr fe2e::485d:lecf:002¢c:6022=]

sent [IPV6CP ConfReq id=0x1 <addr fe80::485d:lecf:802c:6022>]

sent [IPVGCP ConfReq 1d=0x1 <addr fe80::485d:lecf:002c:6022>]

sent [IPVGCP ConfReq id=0x1 <addr fe8©::4385d:1lecf:002c:6022=]

o> <ms-dns2 221.
0= =ms-dns2 221

<ms-dns1 128
<ms-dns1 120

go= <ms-dns2 221

Step 3, execute the following to view the network interface status:

# ifconfig

root@linaro-alip:/# ifconfig
etho: flags=4099<UP,BROADCAST,MULTICAST> mtu 1580
ether 2e:de:43:¢c7: F"" txqueuelen 1808 (Ethernet)
RX packets 8 bytes 0 (0.0 B)
RX errors 8 dropped @ overruns 8 frame 0
T packets 8 bytes 0 (6.0 B)
TX e s 8 dropped ® overruns @ carrier @ collisions @
device interrupt 50

lo: flags=73<UP,LO0PBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.6.0
inet6é ::1 prefixlen 128 scopeid 0x10<host=
loop txgueuelen 1808 (Local Loopback)

RX packets ® bytes 0 (8.0 B)

RX errors 8 dropped 8 overruns 8 frame ©
TX packets © bytes 8 (0.0 B)
TX errors 8@ dropped 0 overruns 8 carrier 8 collisions 0

LIICAST= mty 1500
inet 10. 12 5 netmask 255.255.255.255 destination 10.64.64.64 |
ppp  txqueuelen 3 (Pownt-to-Point Frotocol)

RX packets 8 bytes 463 (463.0 B)

PPPO:

RX errors 8 dropped 8 overruns 8@ frame ©
TX packets 16 bytes 540 (540.0 B)
TX errors @ dropped 0 overruns 8 carrier 8 collisions 0

root@linaro-alip:/# r r r

Step 4, execute the following to check the connectmty of the detection network:

# ping - ppp0 www.armdesigner.com

root@linaro—alib:f#
root@linaro-alip:/# ping - ppp@ i armdesigner.com
131

PING . armdestgner com { ) from 10.39.124.38 pppO: 56(84) bytes of data.
64 bytes from ¢ E):: Lcmp_seq—l ttl=47 time=76.9 ms
64 bytes from ! icmp_seq=2 ttl=47 time=94.5 ms
64 bytes from ! icmp_seq=3 ttl=47 time=93.4 ms
64 bytes from ! icmp_seq=4 ttl=47 time=91.5 ms
64 bytes from ! icmp_seq=5 ttl=47 time=91.0 ms

64 bytes from
64 bytes from
64 bytes from
64 bytes from

icmp_seq=6 ttl=47 time=117 ms
icmp_seq=7 ttl=47 time=108 ms
icmp_seq=8 ttl=47 time=106 ms
icmp_seq=9 ttl=47 time=164 ms

—- ww.armdes igner.com ping statistics

9 packets transmitted, 9 received, 0% packet loss, time 8813ms
rtt minfavgfmaxfmdev = 76.888/97.912/116.696/11.083 ms
root@linaro-alip:/#
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6.10 GPS(EC20)

Refer to chapter 4G(EC20) to connect the device and then power on, execute the following

command to test GPS:
# echo -e "AT+QGPS=1\r\n" > /dev/ttyUSB2
# cat /dev/ttyUSB1

root@linaro—alib:f#
root@linaro-alip:/# echo -2 "AT+QGPS=1\r\n" > /dev/ttyUSB2

root@linaro-alip:/# cat /dev/ttyUSB1
F »a Ty, M, N, K, N*2C

T e P | =
P L O ]
T, N*53
sa T, ,M,,N, ,K,N*2C
O P 1 o
T T ]
i N*33
sa 1, ,M,,N, ,K,N*2C
T e P | =
P L O ]
T, N*53
sa T, ,M,,N, ,K,N*2C

Al *lE

6.11 SATA

Step 1, connect the SATA and the SATA power to the board.
"' » v

ARLRLLT .

SRR

Step 2, EM3288 Debain system only supports etx4 format SATA, if it is not etx4 format SATA,
please execute the following command to format the SATA device:
/I If the SATA device is in ext4 format, skip this step

# mke2fs -t ext4 /dev/sda
Step 3, execute follow command to mount SATA.
# Is /dev /I view sata device name
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root@linaro-alip:/# ls /dev
ashmem iep net tty22 tty54 vcs3
block 1io:device® null tty23 ttys5 vecsd
bsg initctl ppp tty24 ttys6e VeSS
bus input ptmx tty25 ttys7 VCsSE
cec@ kmsg pts tty26 tty58 vcs7
char log ramd tty27 ttyss vcsa
console loop-control random tty28 tty6 vesal
cpu_dma_latency loopd rfkill tty29 tty6o vcsa2
crypto loopl rk_cec tty3d  ttyel vcsal
disk loop2 rtc tty30 ttys2 vesad
dri loop3 ) tty31l ttye3 vesas
fbo loop4d tty3z tty? vcsab
fd loops i tty33 ttys vecsal
full loop6 snd tty3d ttyo vCsUu
fuse loop7 stderr tty35 ttyFIQo vesul
gpiochipe malin stdin tty36 ttyse vesu2
gpilochipl mapper stdout tty37 ttysi vesu3
gpiochip2 med1a0 teed tty38 ttys3 vesud
gpiochip3 mem teeprivd tty39 uhid vesus
gpiochip4d mmeblko tty tty4 uinput Vesub
gpilochips mmcblkObooto  ttyo tty40 urandom vesu7
gpiochip6 mmcblkObootl ttyl ttydl usb vhei
gpiochip? mmcblkOpl ttylo ttyd2 usb-ffs video-camera0d
gpiochips mmcblkep2 ttyll tty42 usbmon® video-decd
hdmi_hdcplx mmcblkop3 ttyl2 tty44 usbmonl video-enc
hidrawe mmcblkopd ttyl3 tty4s usbmon2 video®
hidrawl mmeblkops ttyld ttyd6 usbmon3 videol
hidraw2 mmchlk@p6 ttyl5 tty47 usbmond video2
hwrng mmcblkep7 ttyls tty4s w4l video3
12c-0 mmcblkops ttyl7 tty49 v4l-subdeve wvideod
12c-1 mmcblkop9 ttyls tty5  wvdl-subdevl zero
12c-2 mmcblk@rpmb  ttyl19 tty50 wv4l-subdev2 zram®
12¢c-3 mmeblk2 tty2 ttysl wvcs
12c-4 mmeblk2pl tty2e tty52 wvesl
i2c-6 mpp_service  tty2l tty53 wcs2

root@linaro-alip:/#
# mkdir /mnt/sata /l create a new directory
# mount /dev/sda /mnt/sata/ // mount sata to the new directory
# Is /mnt/sata/ /I view the contents of the sata
#df -h  // view the space size of the mounted disk

root@linaro-alip:/#

root@linarco-alip:/# mkdir /mnt/sata

root@linaro-alip:/# mount /dev/sda /mnt/sata/

[ 123.866047] EXT4-fs (sda): mounted filesystem with ordered data mode. Opts: (null)
root@linaro-alip:/#

root@linaro-alip:/# 1s /mnt/sata/

lost+found rk3588_buildroot

root@linaro-alip:/#

root@linaro-alip:/# df

Filesystem Size Used Avail Use% Mounted on
Jdev/root 5.96 2.5G 3.2G 44% /

devtmpfs 99M B.0K 998M 1% /dewv

tmpfs 998M 8 998M 8% /dev/shm
tmpfs 46M 1.1M 398M 1% frun

tmpfs 5.8M 4.8K 5.08M 1% /run/lock

Jfdev/mmeblkops 121M  12M 183M 11% /foem
Jfdev/mmcblkOps 722M 280K 703M 1% /juserdata
tmpfs 200M 40K  200M 1% frunfuser/1000
/dev/sda 118G 28K 104G 1% /mnt/sata
root@linaro-alip:/#

root@linarc-alip:/# _

6.12 Camera

.Step 1, Power on after connecting the camera module (ov13850).
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Step 2, check if there are threads in rkisp_3A_server, which indicates automatic startup:

# pidof rkisp_3A_server /I As shown in the following figure, rkisp_3A_server has started

raat@linara—alilp:}#

root@linaro-alip:/# pidof rkisp_3A server
189

root@linaro-alip:/# _

Step 3, if there are no threads, execute the following command to start rkisp_3A_server, if there
are already threads, please skip this step.

# letc/init.d/rkisp_3A.sh start

Step 4, execute the following command to preview:

# /rockchip-test/camera/camera_rkisp_test.sh

root@linaro-alip: /#

root@linaro-alip:/# /rockchip-test/camera/camera_rkisp_test.sh

/bin/bash: : setlocale: LC_ALL: change locale (zh_CN.UTF-8)
Start RKISP Camera Preview!

Setting pipeline to PAUSED ...

Using mplane plugin for capture

Pipeline is liwve and does not need PREROLL ...

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

New clock: GstSystemClock

[ 433.074785] rockchip-mipi-dphy-rx ff968000.mipi-phy-txlrxl: stream on:1
[ 433.082147] rockchip-mipi-dphy-rx: data_rate_mbps 600

B:00:11.5 s 99:99:99.

6.13 UART

Step 1, short circuit RX and TX pins of UART.

T

B i

Step 2, UART1 test:
# com /dev/ttyS1 115200 8 0 1
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root@linaro-alip:/# com /dev/ttySl 115200 8 0 1
port = /dew/ttySl

baudrate = 115200

cs = 8

parity = @

stoph = 1

[ 6080.584849] dw-apb-uart ff190008.serial: got rx and tx dma channels

nnmAmNmNmAm
RECV: nnmnmnmnmnm
78787878

RECV: 78787878
88888

RECV: 888ss

PRPPP

RECV: ppppp

0

RECV: o

i

RECV: 1

u

RECV: u

6.14 RTC

Step 1, install the coin cell battery.

Ruckehly

Step 2, execute the follow command to set the RTC time:
# date -s "2023-11-16 17:39:00"  //use the command date -s "YY-MM-DD hh:mm:ss" to modif

the date and time of the system
# hwclock -w

# hwclock

root@linarc-alip:/#

/I set RTC from system time

root@linaro-alip:/# date -= "2023-11-16 17:359:08"

Thu MNov 16 17:39:88 UTC 2823
root@linaro-alip:/# hwclock -
root@linaro-alip:/# hwclock
2023-11-16 17:39:07.524461+00:00
root@linaro-alip:/# hweclock
2023-11-16 17:39:35.898300+00:00
root@linaro-alip:/# hwclock
2023-11-16 17:39:43.2855474+00:00
root@linaro-alip:/#

Step 3, after the power is off, turn on the power after a period of time to check whether the time is

saved.
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root@Linaro-alip:/#
root@linaro-alip:/# hwclock
2023-11-16 17:51:22.351303+00:00
root@linaro-alip:/# hwclock
2023-11-16 17:51:30.968705+00:00
root@linaro-alip:/# hwclock
2023-11-16 17:51:43.274205+00:00
root@linaro-alip:/# hwclock
2023-11-16 17:52:02.587957+00:00
root@linaro-alip:/# _

6.16 GPS module

Step 1, Connect GPS Antenna.

ERAAN RS

Step 2, execute the following command to get GPS serial port information:
# cat /dev/ttyS3

6.17 About video playback

1. If you only need to try the video playback, the script instruction directory is in /rockchip-test/video,
just run it.

rootélinaro—alib:}#
root@linaro-alip:/# 1ls /rockchip-test/videos

test_dec-gst.sh test_enc-gst.sh test_gst_video_maxfps.sh
test_dec-mpv.sh test_gst_multivideo.sh wvideo stresstest.sh
test_dec-parole.sh test_gst_video.sh video_test.sh
test_dec-gt.sh test_gst_wvideo_fps.sh

root@}@naro—a}ip:f# "

2. Play video using commands:
# chromium --no-sandbox xx.mp4

rootelinaro-al ip: /#
rootelinaro-al ip: /#

root@linaro-alip:/# chromium —no-<anchor /media/linaro/5488-0CF6/video/4KP30/4K30P-BLACKPINK-DDU-DU_DDU-DU. mpd:
bin/bash: : setlocale: LC_ALI change locale (zh_CN.UTF-8)
3120:3139:1116/182628. 122614: ERRDR :bus. cc(399)] Faile : parse server address: address type (examples of valid types are “tcp” and on UNIX "unix")

bus.cc(399)] *
pu_intit.cc(s:

3120:3139:1116/182628. 122860
3152:3152:1116/182628.197128:

1116/182628. 198226
116/182628.198319: ER

rse server address: address type (examples of valid types are “tep" and on UNIX "unix')
=d, 6L is egl, ANGLE is
parse server address:
parse server address

address type (examples of valid types are "tcp” and on UNIX "unix")
address type (examples of valid types are "tcp” and on UNIX "unix")

3120:3139:1116/182628.303494 parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182628.303674: ERROR parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
iled to query video capabilities: Inappropriate

Failed to query video capabilities: Inappropriate

Failed to query video capabilities: Inappropriate

Failed to query video capabilities: Inappropriate

3120:3139:1116/182630. 927201 ERROF tbus . cc(399) ] parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3139:1116/182630.927759: ERROR bus . cc(399) parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3139:1116/182630. 928138 ERAOR bus . cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630. 9285031 ERROA bus . cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630. 928964 ERROR bus . cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.929345: £ Lcc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3130:1116/182630.029724: .cc(309)] parse server address: address type (examples of valid types are "tcp" and on UNIX "unix")
3120:3139:1116/182630.930100: Lcc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3139:1116/182630.930474: ERROR bus . cc(399) parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.930976: ERROR bus . cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.931355: ERAOR bus . cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.931825: R:bus.cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")

parse server address:
parse server address

address type (examples of valid types are "tcp and on UNIX "unix")
address type (examples of valid types are "tcp” and on UNIX "unix")

3120:3139:1116/182631.432006: cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3139:1116/182631.432122: cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")
3120:3139:1116/182631.432195: cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182631.432286: cc(399)] parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")

server address e "tcp" and on UNIX "unix")

3120:3139:1116/182631.432364: EF 1cc(399)] Failed to connect to 1l par: : P mpl Lid type: n
org. freedesktop.DBus .Properties.Get: object_path= /org/freedesktop/UPower: org.freedesktop.Dus.Error.Tinedout: Failed to activate

he bus:
3120:3216:1116/182638,031330: ERROR :object_proxy.cc(623)] Failed to call method:
Service 'org. freedesktop.UPower': timed out (service_start_timeout=25000ms)
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Buildroot

1.Compiler Environment

It is recommended to use Ubuntu 20.04 system or above. If you encounter an error during compilation,
you can check the error message and install the corresponding software packages accordingly. Other
Ubuntu 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 40G. If you do  Ubuntu 20.04 system
multiple builds, you will need more hard drive space.

2.Install Tools

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.
PC OS: ubuntu 20.04 system
Network: online
Permission: root

# sudo apt-get install git ssh make gcc libssl-dev liblz4-tool

# sudo apt-get install expect g++ patchelf chrpath gawk texinfo chrpath diffstat

# sudo apt-get install binfmt-support gemuuser-static live-build bison flex fakeroot

# 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

# sudo apt install python-is-python3

3.Compile Source

Step 1, unzip the source

$ tar xvf xx.tar.bz2
$ cd xx

Step 2, configure the compiled board

$ ./build.sh lunch
liuyuan@boardcon:~/opt/EM3288/linux_5.10%$ ./build.sh lunch
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Pick a defconfig:

1. rockchip_defconfig

2. rockchip_rk3288w_evb_act8846_defconfig
3. rockchip_rk3288w_evb_rk808_defconfig
4. rockchip_rk3288w_firefly_defconfig

Which would you like? [1]: 2 /I rockchip_rk3288w_evb_act8846_defconfig

Switching to defconfig:
/home/liuyuan/opt/EM3288/linux_5.10/device/rockchip/.chip/rockchip_rk3288w_evb_act8846_defconf
ig

Step 3, compile uboot
$ ./build.sh uboot
Step 4, compile the kernel

$ ./build.sh kernel

If you need to modify the kernel configuration, use the following command to open the kernel
configuration menu:

$ cd kernel

$ make ARCH=arm menuconfig

The path to save the configuration content is .config by default, please update the modified content
to the path ./arch/arm/configs/rockchip_linux_defconfig in time, and then recompile the kernel to
make it take effect.

Step 5, compile recovery
$ ./build.sh recovery
Step 6, compile Buildroot
$ ./build.sh buildroot
Step 7, generate and check firmwares
$ ./build.sh firmware
Step 8, build update image
$ ./build.sh updateimg

Images and update.img are generated in rockdev/ directory.

4.Images Operation

4.1 Unzip firmware

Step 1, unzip RKDevTool.rar on Windows.
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RKDevTool

£

REDevToaol Release

rockdev

Step 2, open RKDevTool\RKDevTool_Release\RKDevTool.exe.

. RKDevTool v2.92 = *

Download Image lUpgrade Firmware Advanced Functien

v

2 |v 0x00000000 | parameter ‘rockder'Tmaze\parameter txt
3 |~ 000004000 uboot - \rockder'\Imageluboot. img
4 | Dx00008000 trust | .. \rockder\Imagetrust. img
5 | | nx00008000 PR [ T o P e P e
6 | 00000AD00 boot - \rockder\Imagelboot. img
BN | 0x000LADOD recovery | . rockderiInagelrecovery. img
8 || | nx0002A000 backap | .. \rockderiInage\backup. img
Ellc 0x0003A000 oem CrockderiInazelomn ing

w |~ | 0z0005A000 rootfs | . \rockderiInagelrostfs. img
1 [ | 0x00764000 | userdata | .. ‘%rockder\Inageluserdata. img
Loader Run Switch Dev Partition Clear

[]write by Address

| No Devices Found &

Step 3, click Advanced Function -> Firmware, select update.img, then click Unpack to unzip.

4 RKDevToaol v2.92 = X
Download Image Upgrade Firmware | Advanced Function Start to unpack wnien firmware. ..
gl i e P L o
Q Start to unpack endroid firmwere. ..
Boot | || . Download Unpack smdroid Firmware ok, stere in the sutput dr of tool
Firmware [D:Desktop}sn3288\Inagetupdats. ing EI . | | Unpack Ie
| | 1. FLASH
ReadFlashiD | |ReadFlashinfo| | ReadChipinfo  ReadCapability |3 ma
o 3 =D
4. 501
i i 5. SPINOR
TastDevice ReseiDevice, | Gollasirom | | Switch Storage |2 FER
7. RN
I I &, USE
Clearsn DetectSecure | ExportComLog| |t Selected Stora |9. SATA
I Il i !l10, FCIE
Expertimage EraselBA EraseAll
| No Devices Found b

Step 4, the unzip files will be generated in \RKDevTool\RKDevTool_Release\Output\Android\Image
directory.
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RKDevTool » RKDevToaol Release » Output » Android » Image

Ea

3]

] boctimg
| ] MiniLoaderAllbin

] misc.img

2] cem.img

d parameter.iut
] recovery.img
] rootfsimg
] trustimg

] ubootimg
-] userdata.img

4.2 Pack image

Step 1, unzip RKDevTool.rar on Windows.

RKDevTool

1]

-R_—;

REDevToaol Release

rockdev

Step 2, copy the firmware file to be packaged to windows RKDevTool\rockdev\image.

RKDevTool » rockdev » Image

Fes

18]

R

] bootimg
| '] MiniLoaderAll.bin
-] misc.img

|2 oem.img

_J parameter. bt
|| recoveryimg
1] rootfs.img

] trustimg
] ubootimg
] userdata.img

Step 3, enter RKDevTool\rockdev, double-click to run rk356x-mkupdate.bat.
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RKDevTool » rockdev »

ey

R

Ik

Image
[85] AFPTool.exe
[%] mkupdate.bat
| package-file
recover-script
|| rk3288-mkupdate.bat
rk3288-package-file
[5=] RKImageMaker.exe

| | update-script

BR Android Firmware Package Tool v1.65 - O X

Step 4, the update.img will be generated in RKDevTool\rockdev directory.

RKDevTool » rockdev

| AFPTool.exe

[%] mkupdate.bat

| package-file

| recover-script

| rk3288-mkupdate.bat
| rk3288-package-file

| RKImageMalker.exe

update.img

L=

| update-script
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5.Burn Images

5.1 Burn update firmware

Step 1, unzip RKDevTool.rar on Windows.

RKDevTool

=R

| RKDevTool Release

| rockdev

Step 2, open RKDevTool\RKDevTool Release\RKDevTool.exe.

'y RKDevTool v2.92 = x
Download Image Ipgrade Firmware Advanced Fanetion
¥ O | Storage hddress Hame Fath .
v
z |[¥ 0x00000000 | parameter | .. rockdeviImage\paramster. txt
3 | 000004000 uboot . \rockdeviInagetuboot. img
4 |Iv 000006000 trust \rockderiImagel trust. img
s v 000005000 mize . ArockderiImagzetmize. img
& |V 000004000 boot . ArockderiImagetboot. img
i 000014000 recovery .. rockdeviImage\recovery. ing
s [T 00002 AD00 backup \rockdeviInageibackup img
a |Iv 000034000 aem . ArockdeviImagzetoem. ing
1 | ¥ 000054000 rootfs . \rockdeviImazelrootfs. img
1| 000054000 userdata | .. \rockdeviImageluserdata. ing
LoaderVer23a | Run | | Swich | DevPatton | | Clear
[Jwrite by Address
| No Devices Found | -l

Step 3, keep pressing the Recovery Key and connect PC and development board with Micro USB
cable, until the windows PC shows Found one LOADER Device release the Recovery Key .
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-y RKDevTool v2.92 o= X

Download Image Ipgrade Firmware Advanced Function

=] | addr | Fame | Path

¥ oomoong | loadsr

Icd 0x00000000  parameter \rockdev\Inageparaneter. txt

v 000004000 ubsot . \rockdeviInagetuboot. img

v | 0x00006000 trust | ..%reckder\Inagehtrust. ing

¥ | ox00005000 nize | . \rockdeviInagsimisc. img

v 0x0000A000 boot .. \rockdeviInageiboot. img

I | 0x0001A000 | recovery | .. \rockdev\Imazewecovery. img

r | ox0002A000 backup | .. \reckder\Inagaibackup. ing

v 0x0003A000 aen .. \rockdeviInagehoen. ing

Icd 000054000 rootfs . \rockdeviInageirootfs. img

v | Dx00CEADOD userdata | .. \rockdeviInegetuserdata. ing
Loader Ver2.2a Run Switch Dev Partition | Clear

[ write by Address

| Found One LOADER Device I'l—s LOADER T

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

RKDevTool v2.92 = >
= 1)
Dowaload Tnage [ Uperate Firmare | advanced Funotion
Switch
Fwver  [L0.00 | Loaderver Chip Info:
S |n:\nesktop\em3233\mevrool\mkaev\upaate ing |
| Found One LOADER Device L v

Step 5, wait for the completion of burning.

-, RKDevTool v2.92 = *

Dowzload Inage Upgrade Firmware Advanced Function Test Devicetan £
Test Deviee Success

Cheok Chip Start
Check Chip Succass
Get FlashInfo Start

Get FlashTnfo Success
Fuw Ver: Loaderver [23s |  Chipinfo: At

Prepare IIE Success
|D:\Desktop\em3288\RKDevTool\rockdev\update. e | Dowrload DB Start

Download IDE Sucecess

Download Firmware Start
Download Firmware(100%). ..
Dauslosd Firnwars Sucosss

Firmware Switch

Firmware:

| No Devices Found

5.2 Burn split firmware

Step 1, select the checkbox on the left.
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Step 2, click the column on the right side for the path of the file want to flash.

Step 3, click run button to flash the image.

-y RKDevTool v2.92

Download Inaze Upgrade Firmware Advanced Funetion

| Found One LOADER Device

Step 4, wait for the completion of burning.

W
z |Iv 210000 parameter ‘rackdeviImageparameter txt
3 |IF 0x00004000 uboot . wrockder\Inaze\uboot. img
4 |Iv | 0x00006000 trust \rockdeviInageltrust. ing
5 |¥ | Dx00O0E000 nise - wockderiInagenise. ing
& |Iv | 0x00004000 boot . wockder\Inage\boot. img
7|V | Dx0DD1ADOD | vecovery .. \reckder\Imazelrecevery.img
= | | ox0002A000 backup | .. ‘rockder\Inageibackup. ing
3 |IF 0x0003A000 oem . rockder\Inageloen. ing
w0 |V 000054000 rootfs . wockderiInageirootfe. ing
1 |7} | x00CBADDD | userdsta .. ‘wockderiInage'iuserdata. ing i}
@
Loader Ver23a Switch Dev Partition Clear
[]write by Address
1-5 :LOADER v

' RKDevTool v2.92

Download Image Ipgrade Firmware Advanced Function

4 [OfStorase | ad

ol

v a | L 1
2 |[[# 00000000 | parameter \rockdeviTnageiparameter txt
3 [ 000004000 uboot . hrockdev\Inage\uboot. img
P 00000600 tradty | o ineh el e ge Rt s
5 | 000005000 rw ST O PO = e e e
6 | [v 0x0000AD00 boot . hrockdev\Inage\boot. img
Nical 0xO001AD00 | recovery | .. \rockdev\Imags\recovery. img
8 [T | 000024000 backup \ockdev Thage\backnp: ing.
9 |[F 0x0003A000 oem . hrockdev\Inage\oen. ing
10 | [« 0x0005A000 rootfs . ArockderiImagelrootfs. img
ETaicdl 0x00C5A000 | userdats | .. irockdeviInageuserdata. ing
Loader Ver2 3a Run Switch Dev Partition Clear

[]Write by Address

| No Devices Found

Prepare IDB Success
Download IDE Start
Download IDE Success

Wait For Loader Start

Yait For Loader Success
Test Device Start

Test Device Success
Townload Gpt. .. (100%)
Start to dewnload uboot. .
Download uboot. .. (100%)
Start to dewnload trust..
Download trust... (100%)
Start to dewnload mize. ..
Download misc. .. (100%)
Start to dewnload boot
Download beot. .. (100%)
Start to download recovery
Download recovery. .. (100%)
Start to download cem. ..
Download oem. .. (100%)
Start to dewnload rootfs. .
Download reotfs. .. (100%)

Start to dewrload userdata ..

Download userdats. .. (1008}

Download image OK

6.Buildroot Test
6.1 Display

EM3568 Buildroot supports LVDS and HDMI dual-screen display by default, connect the monitor to

the connectors shown below:

The display effect diagram is as follows:

If only HDMI is required to be displayed separately and displayed in full screen, you need to

execute the following command to turn off the LVDS display:
# echo off > /sys/class/drm/card0-LVDS-1/status
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6.2 Ethernet

Step 1, connect the network cable to the Ethernet port.

Step 2, according to the terminal serial port printing information, it can be seen that the Gigabit
Ethernet recognition is successful.
# ifconfig

root@rk3288w-buildroot: /#
root@rk3288w-buildroot: /# [ 85.817705] rk_gmac-dwmac ff290000.ethernet ethd: Link 1s Up -] 16bps/Full}- flow control rx/tx
[ 85.826682] IPv6: ADDRCONF(NETDEV_CHANGE): ethd: link becomes ready

root@rk3288w-butildroot: /# ifconfig

etha Link encan:Eth iadde JC e -4
inet addr:192.168.0.196 Bceast:192. 5 Mask:255.255.255.0
(L= Ro R 1o (o) S 1o =l 15 o7 = PGB AT L T o g
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:90 = =:0 dropped:0 overruns:® frame:@
TX packets:41 e 5:0 dropped:® overruns:@ carrier:@
collisions:® txqueuelen:1e08
RX bytes:7413 (7.2 K1B) TX bytes:3106 (3.8 KiB)
Interrupt:58

Step 3, internet test.

# ping -1 ethO www.armdesigner.com
root@rk3288w-buildroot: /#

root@rk3288w-buildroot:/# ping -1 ethd® www.armdesigner.com

PING www.armdesigner.com 134 rom 192. 168 o ethe: 56(84) bytes of data.
64 bytes from 2 4 1 1 lcmp_seg=1 ttl=46 time=200 ms

64 bytes from 2. 1 icmp_seqg=2 ttl=46 time=200 ms

64 bytes from & 5 icmp_seqg=3 ttl=46 time=200 ms

64 bytes from 1 icmp_seg=4 ttl=46 time=200 ms

64 bytes from 1 icmp_seg=5 ttl=46 time=200 ms

64 bytes from 121): icmp_seq=6 ttl=46 time=200 ms

~C64 bytes from : lemp_seg=7 ttl=46 time=280 ms

—— www.armdesigner.com ping statistics

7 packets transmitted, 7 received, 0% packet loss, time 6001ms
rtt minjavgfmaxfmdev = 199.899/2080.102/200.225/0.102 ms
root@rk3288w-buildroot: /#
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6.3 USB

The USB interface can be connected to devices such as mouse, keyboard, USB, and U disk. If the

device is connected to a U disk, use the following command to view the directory automatically

mounted by the device.

#df -h

root@rk2288w-buildroot:/#
root@rk3288w-buildroot:/# df -

Filesystem Size Used Avail Use% Mounted on

Jdev/root 5.9G6 5034 5.2G6 9% /

devtmpfs 998M 8.0K 996M 1% /dev

tmpfs 998M 104K 998M 1% /tmp

tmpfs 998M 368K 998M 1% /run

tmpfs 998M 104K 998M 1% /var/log

tmpfs 998M B 998M 0% /dev/shm

J/dev/mmcblklpg 121M  12M 183M 11% /oem

/dev/mmcblk1lp9 722M 297K 703M 1% /userdata

Jdev/sdc 58G 3.8M 58G 1% /mnt/udisk

Jdev/sdb1l 316 236G 7.3G 76% /media/udiskl
206G 396G 35% Jr‘m_ed"Lz-!,r‘ud"LS|-(2

6.4 SD card

fdev/sddl 586
root@rk3288w-buildroot: /#

Step 1, insert the micro SD card into the card slot.

F a4 18

Step 2, use the following command to view the directory automatically mounted on the SD card.

47



ﬁ BOARDCON

ue"’bEddEd Design Customize the embedded system based on Your ldea

# df -h

root@rk3288w-buildroot: /#
root@rk3288w-buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
Jdev/root 5.96 503M 5.2G 9% /

devtmpfs 990M 8.8K 998M 1% /dev

tmpfs 998M 104K 998M 1% /tmp
tmpfs 998M 376K 998M 1% /run

tmpfs 998M 184K 998M 1% /var/log
tmpfs 998M B 998M 0% /dev/shm

Jdevy/mmcblklpg 121M  12M 183M 11% /joem
Jdevy/mmcblk1lpg 722M 297K 703M 1% /userdata
Jdev/sdc 586 3.8M 586G 1% /mnt/udisk
Jsdevssdb1 316 236G 7.3G 76% /mediasudiskl
5 35% /mediasudisk?
Jdev/mmcblk2pl 386 2.96G 28G  10% /mnt/sdcard I
TOULETRSZ8ow-DULLATOUL . /# _

6.5 Headset & MIC

Step 1, audio interface:

Step 2, MIC recording:
# amixer -c 0 cset numid=21 2
# amixer -c 0 cset numid=33 0

# arecord -Dhw:0,0 -f cd ww.wav

root@linaro-alip:/#
root@linaro-alip:/# amixer -c O cset numid=21 2
numid=21, iface=MIXER,name='Playback De-emphasis"
; type=ENUMERATED,access=rw------ ,values=1, items=4
; Item #8 'None'
; Item #1 '32Khz'
; Item #2 '44.1Khz'
; Item #3 '48Khz!

: values=2
root@linaro-alip:/# amixer -© 0 cset numid=33 0
numid=33, iface=MIXER,name='Left PGA Mux'
type=ENUMERATED, access=rw------ ,values=1,items=3

b
; Item #0 'Line 1L
; Item #1 'Line 2L'
; Item #2 'Differentiall’
values=0
root@linaro-alip:/# arecord -Dhw:8,0 -~ cd ww.wav
Recording WAVE 'ww.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

Step 3, Line_in recording: /I computer audio input
# amixer -c 0 cset numid=21 2

# amixer -c 0 cset numid=33 1

# arecord -Dhw:0,0 -f cd ww.wav
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root@Linaro-alip:/# amixer 8 cset numid=21 2
numid=21, iface=MIXER,name='Playback De-emphasis'

; type=ENUMERATED,access=rw------ ,values=1,items=4
Item #0 'None'
Item #1 '32Khz'
Item #2 '44.1khz'
Item #3 '48khz'

H
E
1
)

: values=2
root@linaro-alip:/# amixer 0 cset numid=33 1
numid=33, iface=MIXER,name='Left PGA Mux'
type=ENUMERATED ,access=rw------ ,values=1,items=3

Item #9 'Line 1L'
Item #1 'Line 2L'
Item #2 ‘'Differentiall’
: values=1
root@linaro-alip:/# arecord -Dhw:8,0 cd wwi.wav
Recording WAVE 'ww.wav' : Signed 16 bit Little Endian, Rate 44180 Hz, Stereo

1
1
3}
1

Step 4, Line_out and HDMI play audio:

# aplay -Dhw:0,0 ww.wav /[ simultaneous sound from headphones and HDMI

root@linaro-alip:/# aplay -Dhw:®,0 ww.wav
Playing WAVE 'ww.wav' : Signed 16 bit Little Endian, Rate 44108 Hz, Stereo

Execute the following command to view more audio parameter configurations:

# amixer -c¢ 0 contents

6.6 ADB

ADB: /I Please install the ADB driver on your computer by yourself
Step 1, connect Micro USB cable and power on.

Step 2, use the shortcut keys WIN + R to open the windows command run box, type: cmd, open

the windows console command window.

Step 3, execute the follow commands to enable ADB.
# adb shell
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BER C \Wmdows\systemEE\cmd exe. - O b

6.7 WiFi

Step 1, connect WiFi Antenna.

Step 2, check whether the wifi device exists:
# ifconfig

root@rk3288w-buildroot: /#
root@rk3288w-buildroot: /# ifconfig
etho Link encap thernet
inet addr:
inet6 addr:
UP BROADCAST RUNNING MULTICAST MTU:1580 Metric:l
RX packets:1743 errors:8 dropped:@ overruns:0 frame:0
TX packets:158 errcrs:@ dropped:@ overruns:@ carrier:@
collisions:0 txqueuelen:1000
RX bytes:209607 (204.6 KiB) TX bytes:9832 (9.6 KiB)
Interrupt:50

lo Link encap:Local Loopback
inet addr: .0.1 Mask:255.0.0.0
inet6 addr f128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets: :0 dropped:® overruns:@ frame:@
TX packets: <:0 dropped:® overruns:0 carrier:
collisions:0 txqueuelen 1000
RX bytes:0 (0.0 B) TX bytes:0 (8.0 B)

[s]

o
o)

p2po Link encap:Ethernet HWaddr cc:CF 74
UP BROADCAST MULTICAST MTU:1568 Metric
RX packets:0 r=:0 dropped:® overruns:0 frame:0
TX packets:@ :0 dropped:® overruns:@ carrier:@
collisions:® txqueuelen:leoe

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

wlano Link encap:Ethernet Hwaddr oc:cr aD:74
UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:® errors:@ dropped:@ overruns:8 frame:0
T% packets:® errors:0 dropped:® overruns:0 carrier:
collisions:@ txqueuelen 1008

RX bytes:0 (0.8 B) TX bytes:0 (0.0 B)

@

root@rk3288w-buildroot: /#

Step 3, search for available WiFi hotspots:

# iwlist wlan0 scan
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root@rk3288w-buildroot: /#
root@rk3288w-buildroot:/# iwlist wlano scan
wlang Scan completed
Cell 01 - Address: 5 84:CB:E4:35
ESSID: "HYLS_2.4G"
Protocol : TEEE 862.11bgn
Mode :Master
Freguency:2.412 GHz (Channel 1)
Encryption key:on
Bit Rates:144 Mb/s

Extra:wpa_ie=dd1a0056720160100005020262000050f2040050 262010008050 202

IE: WPA Version 1
Group Cipher : TKIP
Pairwise Ciphers (2) : CCMP TKIP
Authentication Suites (1) : PSK
Extra:
IE: IEEE 802.11i/WPA2 Version 1
Group Cipher : TKIP
Pairwise Ciphers (2) : CCMP TKIP
Authentication Suites (1) : PSK
Quality=83/180 Signal level=28/100
Extra: fm=0003
Cell 82 - Address: D
ESSID:"hzsm"
Protocol:IEEE 802.11lbgn
Mode :Master
Frequency:2.412 GHz (Channel 1)
Encryption key:on
Bit Rates:144 Mb/s

Extra:rsn_1e=30140100000fac040100000Tac040100000fac020000

IE: IEEE 802.111/WPA2 Version 1
Group Cipher : cCMP
Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : PSK
Quality=100/100 Signal level=36/100
Extra:fm=000
Cell 03 - Address: &2 A:BE:4A
ESSID: "DIRECT-4A-HP Laser 136w"
Protocol:IEEE 882.11gn
Mode :Master
Frequency:2.437 GHz (Channel &)
Encryption key:on
Bit Rates:72 Mb/s

Extra:rsn_1ie=30140100000fac040100000fac040106600fac020c00

IE: IEEE 882.11i/WPAZ Version 1
Group Cipher : CCMP
Pairwise Ciphers (1) : CCMP
Authentication Suites (1) : PSK
Quality=46/108 Signal level=56/100
Extra:fm=0003
Cell 84 - Address: B4:F1:8
ESSID: "Boardcon’
Protocol:IEEE 802.11lbgn

D:D1:24

Step 4, configure the name and password of the hotspot to be connected:

# vi /etc/wpa_supplicant.conf

FootékkSZBBw—buildfoot;}#

root@rk3288w-buildroot: /# vi /fetc/wpa_supplicant.conf

root@rk3288w-buildroot: /#

ctrl_interface=/var/run/wpa_supplicant
ap_scan=1
update_config=1

net

~

Step 5, connecting hotspots:

# wpa_supplicant -B -i wlanO -c /etc/wpa_supplicant.conf

/I Need to wait for 3-5 seconds

51



ﬁ BOARDCON

ue"’be"“d Design Customize the embedded system based on Your ldea

root@rk3288w-buildroot: /#,
root@rk3288w-buildroot: /#[upa suEEEhcant -E wlan0 - /etc/wpa_supplicant.cenf |
S ¢ initialized wpa_supplicantt - - wlan0 - /etc/wpa_supplicant.cont

nlge211: kernel reports: Authenticatien algorithm number required

root@rk3288u-buildroot: /# [ 1639, 771434] NOHZ tick-stop error: Non-RCU local softirq wnrk is pending, handler #08!!!
1039.829813] NOHZ tick-stop = -RCU local softirg work is pending, handler #os!
1039.846536] IPv6: ADDRCONF(NETDEV :HANGE): wlano: link becomes ready

1039.869001] NOHZ tick-stop err Non-RCU local softirg work is pending, handler #g8!!!
1040.377365] NOHZ tick-stop err Non-RCU local softirg work is pending, handler
1040.462175] NOHZ tick-stop Non-RCU local softirg work is pending, handler
1040.669487] NOHZ tick-stop Non-RCU local softirg work is pending, handler
1040.783068] NOHZ tick-stop error: Non-RCU lecal softirg work is pending, handler
1041.791024] NOHZ tick-stop Non-RCU local softirg work is pending, handler
1041.825519] NOHZ tick-stop Non-RcU local softirg work is pending, handler
1041.860186] NOHZ tick-stop e Non-RCU local softirg work is pending, handler

ruut@erZEBw buildroot:/# ifconfig
Link encap:Ethernet HWaddr 2£:DE:43
inet addr:192.168.0 )
inet6 addr:
UP BROADCAST

5 Mask:255.255.255.0
cope:Link

MULTICAST MTU:1500 Metric:i

RX packets:3632 :0 dropped:0 overruns:o frame:o

TX packets:264 crrors:0 dropped:0 overruns:@ carrier:0
collisiens:0 txqueuelen:1800

RX bytes:438533 (428.2 KiB) TX bytes:16576 (16.1 KiB)
Interrupt:so

lo Link encap:Local Loopback
inet addr: -1 Mask:255.0.0.0
inet6 addr: 28 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:l
RX packets:0 errors:0 dropped:0 overruns:0 frame:o
TX packets:0 errors:0 dropped:@ overruns:@ carrier:0
collisions:0 txqueuelen:1800
RX bytes:@ (8.8 B) TX bytes:0 (8.0 B)

p2po Link encap:Ethernet Hwaddr oF:CF:89 4

UP BROADCAST MULTICAST MTU:1500 Metric:l

RX packets:0 errors:0 dropped:® overruns:8 frame:o
TX packets:@ errors:@ dropped:@ overruns:@ carrier:@
collisions:0 txqueuelen:18060

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

Link encap:
inet addr

wlang

up BROADCAST RUNNING MULTICAST MTU:1500 Metric:l
RX packets:40 = ropped:0 overruns:0 frame:o
TX packets:19 er 0 dropped:0 overruns:8 carrier:e
collisions:0 txqueuelen:1000

RX bytes:4648 (4.5 KiB) TX bytes:2406 (2.3 KiB)

root@rk3288w-buildroot: /# I

Step 6, internet test:
# ping -l wlan0 www.armdesigner.com

root@rk3288w-buildroot: /#

root@rk3288w-buildroot: /# ang

PING ww . armdesu_;ner com (= 9
2l

'LanE:l i armdestgner com
from 192, o.12% wlan®: 56(84) bytes of data.

64 bytes 131 (8 1): icmp_seg=1 tt1—46 time=241 ms
64 bytes 131 (8.2 1): icmp_seg=2 ttl=46 time=224 ms
64 bytes 131 (8 1): icmp_seg=3 ttl=46 time=210 ms
64 bytes 131 (8 1): icmp_seg=4 ttl=46 time=209 ms
64 bytes 131 ( 1): icmp_seg=5 ttl=46 time=218 ms
64 bytes 13% ¢ 1): icmp_seqg=6 ttl=46 time=217 ms
64 bytes 131 4 1): icmp_seq=7 ttl=46 time=217 ms
64 bytes 131 4 1): icmp_seg=8 ttl=46 time=215 ms
64 bytes 131 (8 1): icmp_seg=9 ttl=46 time=215 ms
2

—— wwa .armdesigner.com ping statistics

9 packets transmitted, 9 received, 8% packet loss, time 2002ms
rtt mm;’avg{max{mdev = 209.266/218.399/240.562/8.801 ms
root@rk3288w-buildroot: /#

6.8 Bluetooth

Step 1, connect WiFi/BT Antenna.

g
1= 18/141M
Lual

Step 2, viewing device status:

# hciconfig -a
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root@rk3288w-buildroot: /#
root@rk3288w-buildroot: /# hciconfig
hcie: Type: Primary Bus UART

BD Address: GC:CF:&e D:75 ACL MTU: 1821:8 SCO MTU: 255:12
UP RUNNING

RX bytes:1812 acl:0 sco:0 events:52 errors:0

TX bytes:3942 acl:0 sco:® commands:53 errors:0

Features: Oxff oxff oxff oxfe oxdb oxfd ox7b oxa7
Packet type: DM1 DM3 DMS DH1 DH3 DHS HV1 HV2 HvV3
Link policy: RSWITCH HOLD SNIFF PARK
Link mode: PERIPHERAL ACCEPT

[ 1314.814286] Bluetooth: hu 66379fb4 retransmitting 1 pkts
Name: 'BlueZ 5.62'
Class: 0x2c0000
Service Classes: Rendering, Capturing, Audio
Device Class: Miscellaneous,

[ 1314.832704] rtk_btcoex: BTCOEX hci_rev 8xaaas
HCI Version: 4.1 (0x7) Revision: 0Oxaza8
LMP Version: 4.1 (8x7) Subversien: 0x2dfS[ 1314.840663] rtk_btceex: BTCOEX lmp_subver 8x2dfs

Manufacturer: Realtek Semiconductor Corperation (93)

root@rk3288w-buildroot: /#

Step 3, allow Bluetooth to search and be found:
# hciconfig hciO piscan /' If this command is not executed, the Bluetooth device name may
be hidden

root@rk3288w-buildroot: /#

root@rk3288w-buildroot: /# hciconfig hcid piscan

[ 1718.218218] Bluetooth: hu 66379fh4 retransmitting 1 pkts
root@rk3288w-buildroot:/# i

Step 4, enter bluetoothctl for Bluetooth connection testing:

# bluetoothctl

root@rk3288w-buildroot: /#

root@rk3288w-buildroot: /# bluetoothctl

Agent registered

[: ] controller OC:CF:89:0A:8D0:75 Pairable:

[bluetoothl# [ 1789.950046] rtk_btcoex: hci accept conn reg

Step 5, find BlueZ 5.62 (Bluetooth device name of EM3288 buildroot system) on the Bluetooth
search interface of the mobile device, and then click to pair.

1111 % © R W R 10T Ml Sl (0
& Bluetooth ®
Bluetooth D

Currently visible to nearby devices.

PAIRED DEVICES

O HUAWEI WATCH GT 4-D98 )
Connected

Q Baseus Bowie E3 @

() DingDong-702 3

Show more
AVAILABLE DEVICES
9 BlueZ5.62
linaro-alip
Mi Smart Band 6

MC1C13A8

D K K D

RER

< o} a
Step 6, regarding the pairing process, authorization authentication is required.
On the mobile device side:

/I Click PAIR to confirm the connection
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& Bluetooth

©)

Bluetooth [ ©)

Currently visible to nearby devices.

Device name Magic3 >

Received files

PAIRED DEVICES

HUAWEI WATCH GT 4-D98 @
Connected
R .~ ea -~

Bluetooth pairing request

BlueZ 5.62 would like to pair with this
device. Confirm that this code is also
shown on the BlueZ 5.62.

111346

Allow access to your contacts and call
history

CANCEL PAIR

In the serial terminal:

/I As long as there is permission authentication, enter: yes, until the pairing is successful.

root@rk3288w-buildroot:/# bluetoothetl
Agent registered
1 Controller BC:CF S Pairable: ye

thl# [ 1789.950046] rtk btcoex heci accept conn req

[ 1798.131369] rtk_btcoex: - =cted, handle 8082, status Bx@0
[ 1790.137264] rtk_btcoex: Page J

E 1}'90 174171] rtk btcoe w capabl‘llty request

[MEW] Dewice E4 21 Magic3

Request confirmation

Lagentj Confm‘n passkey 111346 tyes!no

L # [ 1799.845437] rtk _btcoex: 11AK Key nntlfy

.860360] rtk_btcoex: 12cap op 2, len 16, out

1799.865444] rtk_btcoex: RX 12cap conn reg, hndl Oxoooz PSM 0x0001, scid 0x0056

1799.865654] rtk_btcoex: 12cap op 3, len 28, out 1

1799.872886] rtk_btcoex: PSMthE)E)Oi] do not need parse

1799.883319] rtk_btcoex: TX l2cap conn rsp, hndl ©x0002, dcid ©x0040, scid Ox0056, result Ox0000
1799.946528] rtk_btcoex: 12cap op 6, len 16, out @

1798.951614] rtk_btcoex: RX 12cap disconn regq, hndl 0x8002, dcid 0x8048, scid Ox0O56
1799.959317] rtk_btcoex: handle_l2cap_discon_req: handle ©x0002, dcid 0x0040, scid 0x@056, dir @
1799.974019] rtk_btcoex: 12cap op 2, len 16, out @

1798.978946] rtk_btcoex: RX 12cap conn reg, hndl 9x8002, PSM Gx0801, scid Ox0040

1799.979108] rtk_btcoex: 12cap op 3. len 20, out 1

1799.986393] rtk_btcoex: PSM(Bx@081) do not need parse

1799.996400] rtk_btcoex: TX 12cap conn rsp, hndl ©x8002, dcid Ox0048, scid Ox0040, result OxDEOO
1800.049085] rtk_btcoex: 12cap op 6, len 16, out @

1800.054089] rtk_btcoex: RX 12cap disconn req, hndl 0xB002, dcid Ox8048, scid OxBE40
1800.061947] rtk_btcoex: handle_l2cap_discon_req: handle £x00082, dcid 8x0040, scid ©x0040, dir ©
1800.141848] rtk_btcoex: 12cap op 2, len 16, out @

1800.147289] rtk_btcoex: 12cap op 3, len 20, out 1

1800.147510] rtk_btcoex: RX 12cap conn reg, hndl OxB002, PSM 8x0801, scid ©x005c

1800.159607] rtk_btcoex: PSM(0x0001) do not need parse

1800.164913] rtk_btcoex: TX 12cap conn rsp, hndl 8xB002, dcid ©x8048, scid BxBESc, result BxDEEO
1800.192610] rtk_btcoex: 12cap op 6, len 16, out ©

1800.197368] rtk_btcoex: RX 12cap disconn reg, hndl 0x0002, dcid 0x0040, scid OxPOSc
1800.20850894] rtk_btcoex: handle 12cap discon_req: handle Bx0882, dcid 8x0840, scid Bx@BSc, dir ©
1800.214373] rtk_btcoex: 12cap op 2, len 16, out ©

1800.219113] rtk_btcoex: RX 12cap conn regq, hndl 0x2002, PSM 0x0001, scid 0x0048

.219139] rtk _btcoex: 12cap op 3, len 28, out 1

1800.226499] rtk_btcoex: PSM{OxB001) do not need parse

1800.236273] rtk_btcoex: TX 12cap conn rsp, hndl 0x2002, dcid Ox0040, scid Ox0048, result Ox000O
1800.258867] rtk_btcoex: 12cap op 6, len 16, out @

1800.263647] rtk_btcoex: RX 12cap disconn reg, hndl 0x8002, dcid Ox8048, scid Ox0048
1800.271342] rtk_btcoex: handle 12cap discen_reg: handle 0x0002, dcid 0x0040, scid 0x0048, dir 0
1800.3081845] rtk_btcoex: 12cap op 2, len 16, out @

1800.3086578] rtk_btcoex: RX 12cap conn reg, hndl OxB002, PSM 8x00803, scid OxE04f

1800.306618] rtk_btcoex: 12cap op 3, len 20, out 1

1800.318713] rtk_btcoex: TX 12cap conn rsp, hndl 9x8002, dcid Ox0048, scid Oxee4f, result BxDEED
1800.327475] rtk_btcoex: 12cap connection success, update connection

1800.333777] rtk_btcoex: update profile connection: is_add 1, profile_index 3

1800.340820] rtk_btcoex: update profile connection: btrtl_coex.profile bitmap ©x08

1800.348315] rtk_btcoex: update profile_connection: btrtl_coex.profile_refcount|
1800.356153] rtk_btcoex: update profile connection: btrtl_coex.profile refcount[1
1800.363987] rtk_btcoex: update profile connection: btrtl coex.profile refcount|
1800.371828] rtk_btcoex: update profile_connection: btrtl_coex.profile_refcount|
1800.379646] rtk_btcoex: update profile connection: btrtl_coex.profile refcount[4
1800.387488] rtk_btcoex: update profile connection: btrtl_coex.profile_refcount|
1800.395330] rtk_btcoex: update profile_connection: btrtl_coex.prefile_refcount|
1800.403171] rtk_btcoex: update profile connection: btrtl_coex.profile refcount|
1800.411088] rtk_btcoex: rtk_notify profileinfo_to fw: BufferSize 5
1800.417185] rtk_btcoex: rtk_notify profileinfo_to_fw: NumberOfHandles 1
1800.423823] rtk_btcoex: rtk_notify profileinfo_to_fw: handle oxo002
1800.430087] rtk_btcoex: rtk_notify profileinfo_to_fw: profile bitmap oxe8

ook oo

I e e e e e e e e e e
o
@
&
e
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[agent] Authurue service

1806.
1806.
1806.
1806.
1806.
1806.
1806.
1806.
1806.
1807.
1807.
1807.
1807.
1807.
1807.
1807.

729808 ]
734392]
741317]
748331]
754558]
761218]
767526]
774423]
781278]
842612]
848851]
855825]
863889]
869364 ]
876866 ]
882421]
1807 .889409 ]
1807.896316]

rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:

0880116d-0000- 1060 -8000-08805F9b34Th (yes/no):
pan idle—busy!

timeout_handler:

[ 1806.722482] rtk_btcoex: count_pan_packet_timeout: pan_packet_count 6

update_profile_state: btrtl_coex.profie_bitmap =

update_profile state: btrtl coex.profile status

rtk_notify profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rtk_notify _profileinfo_to fu:
rtk_notify_profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rtk_vendor_cmd_to_fw:
cnuntJanJacketitmenut: pan

Buffersize 5
NumberOfHandles 1
handle BxeE02
profile bitmap 0xB8
profile status 8x08

opcode Oxfcld

busy—s idle!

update_profile_state: btrtl_coex.profie_bitmap =
update profile state: btrtl _coex.profile status = @

rtk_notify_profileinfo_to_fw:
rik_notify_profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:

Buffersize 5
NumberOfHandles 1
handle BxEEO2
profile bitmap 0xe8
profile_status 8x00

rtk_vendor_cmd_to_fw: opcode 0xfc19

W: [pulseaudio] module-loopback.c:
W: [pulseaudio] module-loopback.c:
W: [pulseaudio] module-loopback.c:
w: [pulseaudic] module-loopback.c:
: [pulseaudio] module-loopback.c:
: [pulseaudio] module-loopback.c:

Configured
Cannot set
Cannot set
Configured
Cannot set
Cannot set

latency of 280.80 ms is smaller than minimum latency, using minimum instead
requested sink latency of 66.67 ms, adjusting to 250.80 ms

requested source latency of 16.80 ms, adjusting to 39.91 ms

latency of 280.00 ms is smaller than minimum latency, using minimum instead
requested sink latency of 35.20 ms, adjusting to 39.91 ms

requested source latency of 66.67 ms, adjusting to 258.08 ms

nnono

|_ 1810.003153]
L

95273]
204298]
210639]
218060]
225586]
233431]
241259]
249114]
256953]
264793]
272615]
280459]
288291]
294479]
301e85]
307361]
1812.314154]
1812.320932]
] Device £4

[ ;
[ 1812,
[ 1812.
[ 1B12.
[ 1812.
[ 1812.
[ 1812.
[ 1812,
[ 1812.
[ 1812.
[ 1812.
[ 1812.
[ 1812.
[ 1812.
[ 1812,
[ 1812.
L

[

L

rtk_btcoex:

rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btcoex:
rtk_btco

t r?k vendor_cmd_to_fw:

count_pan_packet_timeout: pan_packet_count 4
[ageﬂt] Authorize service DEOP110d-000E-1000-8000-80885f0b34fb (yes/no)

# [ 1812.188724] rtk btcoex: l2cap op 3, len 20,
T 12cap conn rsp, hndl 0x0082, dcid BXxBE41,
& update connection
_add 1, profile_index 2
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.
btrtl_coex.

12cap connection succe
update_profile_connection:
update_profile_connectio
update_profile_connectio
update_profile_connectio
update profile_connectio
update_profile_connectio
update profile_connectio
update_profile_connection:
update profile_connection:
update_profile_connection:
rtk_notify profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rtk_notify profileinfo_to_fw:
rtk_notify_profileinfo_to_fw:
rik_notify_profileinfo_to_fw:

1is

UUIDs : 00000462 -0908 - 1008~

out 1
scid Ox0e57, result Ox0000

profile bitmap @xoc
profile_refcount(0]
profile_refcount[1]
profile refcount|
profile_refcount[3
profile refcount[4]
L
L
L

profile_refcount
profile refcount
profile_refcount
Buffersize 5
NumberOfHandles 1
handle 0x0002
profile_bitmap 8xBc
profile status Oxeo

Cooorroo

opcode Bxfc1g

8000-00805fSb34 b

Step 7, after the Bluetooth pairing is successful, the EM3288 device can be used as an audio

output device.

Step 8, exit the current bluetooth test:

[Magic3]#

exit

<

Bluetooth

11:11%2 ® QR0

Bluetooth

®

«©

Currently visible to nearby devices.

Device name

Magic3

Received files

PAIRED DEVICES

63

BlueZ 5.62

Connected for calls and media audio

HUAWEI WATCH GT 4-D98

Connected

Baseus Bowie E3

Show more
AVAILABLE DEVICES i
63 linaro-alip

63
%

FreePods Mini

MC1C13A8
g
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[ 1848.817355] rtk_btcoex:
[ 1848.823732] rtk_btcoex:
[ 1848.830628] rtk_btcoex:
[ 1848.837589] rtk_btcoex:
J# [ 1854. 16558?] rtk btcoex

[Mag

[Magic3]# exit

rtk_notify_profileinfo_to_fw: handle exeeez
rtk_notify profileinfo_to_fw: profile bitmap &xac
rtk_notify profileinfo_to_fw: profile status 9xe0
rtk_vendor_cmd_to_fw: opcode Bxfcig

update hid active state: handle BxBE02,
d, nothtng To be down

interval 600

rEsZoow-puLldrooT/#

root@rk3288w-buildroot:/#
root@rk3288w-buildroot:/#
root@rk3288w-buildroot:/# [l

6.9 4G(EC20)

Step 1, insert 4G module to PCle slot (4G

then power on.

module:EC20), connect Antenna, inserting the SIM card,

Step 2, execute the following command to realize ppp dialing:

# pppd call quectel-ppp &

root@rkszaaw-buildroot:/# pppd call quectel-ppp &

[1] 1

root@rk3298w bulldrcot /# pppd options in effect:

debug
nodetach
dump
noauth
user test

# (from

# (from
# (from

remotename 3gppp
/dev/ttyUsB3
115208 # (from
Tock # (from
connect chat -5 -
chat -s -
nocrtscts
modem
hide-password
novj
novjccomp
ipcp-accept-local
ipcp-accept-remote
ipparam 3gppp
noipdefault
ipcp-max-failure 30
defaultroute
usepeerdns
nocep
abort
abort
abort
abort
abort

# (from

# (from

# (from
on
on
on
on
on

(BUSY)

(N0 CARRIER)
(N0 DIALTONE )
(ERROR)

(10 ANSWER)

¢ /etc/ppp/peers/quectel-chat-connect
-1 fetc/ppp/peers/quectel-chat-disconnect

Jetc/ppp/peers/quectel-ppp)
# {from /etc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# {from /etc/ppp/peers/quectel-ppp)

# (from /etc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
/Jetc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)
# (from fetc/ppp/peers/quectel-ppp)
# (from /fetc/ppp/peers/quectel-ppp)
# (from setc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
# (from fetc/ppp/peers/quectel-ppp)
# (from /etc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp )
Jetc/ppp/peers/quectel-ppp)
# (from fetc/ppp/peers/quectel-ppp}
# (from /etc/ppp/peers/quectel-ppp)
# (from Jetc/ppp/peers/quectel-ppp)
Jetc/ppp/peers/quectel-ppp)

# (from
# (from

timeout set to 30 seconds

send (AT"M)
expect (OK)
AT™M™M
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Script chat /etc/ppp/peers/quectel-chat-connect finished (pid 1558), status = ©x0

Serial connection established.

using channel 1

Using interface ppp@

Connect: pppe +—> /dev/ttyUSB3

sent [LCP ConfReq 1d=Dx1 <asyncmap ©x@> <magic Oxb94Sca7b> <pcomp> <accomp=>]

rcvd [LCP ConfReq 1d=Dx@ <asyncmap ©x@> <auth chap MDS> <magic ©xd136cleZ> <pcomp> <accomp=>]

sent <asyncmap Ox@> <auth chap MDS> <magic Oxd136cle2> <pcomp> <accomp=>]

rcvd [LCP ConfAck 1d=Bx1 <asyncmap ©x@» <magic O©xb94Sca7b= <pcomp= <accomp=]

revd [LCP DiscReq 1d=0x1 magilc=0xd136cile2]

rcvd [CHAP Challenge id=Bx1 <487d48b90e4396d7fa97ca7edbbadbfo>, name = "UMTS_CHAP_SRVR"]

sent [CHAP Response 1id=8x1 <75c35a@38abf6315763ad4496f70fb72>, name = "test"]

revd [CHAP S x1 "]

CHAP authentication 2

CHAP authentication = B

sent [IPCP ConfReq 1d=0x1 <addr 0.8.0.8> <ms-dnsl 0.0.0.0> <ms-dns2 0.0.0.8>]

rcvd [IPCP ConfReq id=0x@]

sent [IPCP ConfNak id=0x® <addr 0.8.0.8>]

rewd [IPCP ConfNak 1d=0x1 <addr 1B

sent [IPCP ConfReq 1d=0x2 <addr 10,44

rcvd [IPCP ConfReq 1d=0x1]

sent [IPCP ConfAck id=0x1]

rewd [IPCP ConfAck 1d=0x2 <addr 10.44 iGd> ams-dnsl 1
determine remote IP address defau'ltmg to

not replacing extsttng default route via 152 2 with metric

local 1 A

remote 1

primary DNS address

secondary DNS address 2

5= ams-dnsl 1
i= ams-dnsl 1

root@rk3288w-buildroot:/#

Step 3, execute the following to view the network interface status:

# ifconfig

root@rk3288w-buildroot:/#
root@rk3288w-buildroot:/# ifconfig
ethe Link encap:Ethernet Hwaddr Z
UP BROADCAST MULTICAST MTU:1508 Metric:1
RX packets:4929 err 0 dropped:@ overruns:0 frame:Q
TX packets:374 e :0 dropped:® overruns:® carrier:@
collisions:0 txqueue'len 1080
RX bytes:591813 (577.9 KiB) TX bytes:23085 (22.5 KiB)
Interrupt:50

lo Link enca

ocal Luupback
inet addr Mask:255.0.0.0

inet6 add 1/‘128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:0 © dropped:@ overruns:0 frame:@
TX packets: 0 dropped:© overruns:@ carrier:d
collisions:0 txqueuelen:1000

RX bytes:@ (0.8 B) TX bytes:0 (0.0 B)

p2po Link encap:Ethernet Hwaddr &
UP BROADCAST MULTICAET MTU 1SDB Metrl
RX packets: © dropped:@ overruns: O frame: 0
TX packets:0 er dropped:© overruns:® carrier:0
collisions:0 txqueue'len 1000
RX bytes:@ (0.0 B) TX bytes:0 (0.0 B)

Customize the embedded system based on Your ldea

pppe Link encap:Point-to- ant Prntocn'l
inet addr:10.44 P-t-Pz 54.64 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1508 Metric:1
RX packets: © dropped:@ overruns:0 frame:@
TX packets: drupped 0 overruns:0 carrier:0
collisions: xqueue'len
RX bytes:52 (52.0 B} TX bytes:58 (58.9 B}

wlang Link encap:Ethernet Hwaddr 3
inet addr st Mask :255.255.255.0
inet6 addr: feB0::1d32:6a79:1095:7712/64 Scope:Link
UP BROADCAST RUNMING MULTICAST MTU:1560 Metric:1
RX packets:5214 »r=:0 dropped:0 overruns:0 frame:@

TX packets:101 e 5:0 dropped:® overruns:® carrier:@
collisions:0 txqueuelen:1808
RX bytes:757812 (740.0 KiB) TX bytes:11318 (11.0 KiB)

root@rk3288w-buildroot:/#

Step 4, execute the following to check the connectivity of the detection network:

# ping -l ppp0 www.armdesigner.com

root@rk3288w-buildroot:/#

root@rk3288w-buildroot:/# ping
PING www .armdesigner.com
64 bytes from

pppo: 56(84) bytes of data.
7 time=159 ms

64 bytes from ¢ time=73.1 ms
64 bytes from time=74.6 ms
64 bytes from time=63.7 ms
64 bytes from time=63.3 ms
64 bytes from —6 time=72.9 ms
64 bytes from =7 ttl=47 time=65.3 ms
64 bytes from =8 time=66.4 ms
64 bytes from time=65.7 ms

64 bytes from ¢
64 bytes from ¢
£C

—--— www.armdesigner.com ping statistics

11 packets transmitied, 11 received, 0% packet loss, time 10016ms
rtt min/avg/max/mdev = 63.310/76.068/159.153/26.539 ms
root@rk3288w-buildroot: /#

6.10 GPS(EC20)

3 1cmp_59q 10 ttl=47 time=66.1 ms
: icmp_seg=11 ttl=47 time=66.6 ms

Refer to chapter 4G(EC20) to connect the device and then power on, execute the following

command to test GPS:
# echo -e "AT+QGPS=1\r\n" > /dev/ttyUSB2
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# cat /dev/ttyUSB1

root@rk3288w-buildroot:/# =cho

= “"AT+QGPS=1\r\n" > /dev/ttyUSB2
root@rk3288w-buildroot:/# cat /dev/ttyUSB1
o oMo N, KONR2C

sV sryaB3
22T aMy N, K N#2C
P PR ———_ 1 | -
suar ey 00
s3V¥yarar0a9,,N¥53
22Ty sMy, N, K N*2C
A lyassrssrraanas¥1E
p31191301033023,%66
| N*53
2o 1My, N, KGNR2C

2o TeaMy o N, G NSRE

Aalssssassiaaasss s MIE

6.11 SATA

Step 1, connect the SATA and the SATA power to the board.
P =

Nengyeveee’ o

Step 2, execute the following command to test sata
#lIs /dev /l view sata device name
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rootérkszssw—buﬂdroot L

root@rk3288w-buildroot:/# 1s /dev

ashmem 12c-6 mmcblk@rpmb  tiyl7? tiy4s usb-ffs
block iep mpp_service tityls tiy46 usbmon@

bsg iio:deviced net tty19 tiya7 usbmon1

bus input null tty2  tty4s usbmon2
cecd kmsg PpP tiy20 tty4o usbmon3
char log pimx tty21 tiys usbmon4
console loop-control pis tty22 ttyse vdl
cpu_dma_latency loop® ramg tty23 tiys1 v4l-subdeve
crypto loopl random tty24 ttys52 val-subdevi
disk loop2 rfkill tty2s ttys3 vdl-subdev2
dri loop3 rk_cec tiy26 tiys4 veS

fbe loopd rtc tty27 ttyss vesl

fd loops ol tty28 ttyse vCsa

full loops | sda | tty2g ttys7  wvesal

fuse loop7 shm tty3 tiyse vesu
gpiochip® malig snd tty3e ttyso vesul
gpiochipl mapper stderr tiy31l tty6 vheti
gpiochip2 medial stdin tty32 tiy6o video-cameral
gpiochip3 mem stdout tty33 tty6l video-decd
gpiochipd mmchlke teed tty34 ttys2 video-encl
gpiochips mmchlkBbootl teeprive tiy35 tty63 video@
gpilochip6 mmcblkBbootl tty tty3e tty7 videol
gpiochip7 mmchlkepl tiyd tty37 tiys video2
gpiochipg mmchlkep2 ttyl tty38 tty9 video3
hdmi_hdcpix mmchlkBp3 ttylo tty39 ttyFIQ® videod
hwrng mmchlkepd ttyll tty4 tiyse zero

12¢-8 mmchlkeps ttyl2 tiyd0 tiysSi Zrame
i2c-1 mmchlk@ps ttyl3 ttydl ttys3

12c-2 mmchlkep7 ttyld tiy42 uhid

12c-3 mmchlkeps ttyls tty43 utinput

i2c-4 mmchlkBps ttyl6 ttydd urandom

root@rk3288w-buildroot: /#

# mkdir /mnt/sata

# mount /dev/sda /mnt/sata/

# Is /mnt/sata/

root@rk3288w-buildroot:
root@rk3288w-buildroot:
root@rk3288w-buildroot:
[ 287.082265) EXT4-fs
[ 287.886585] EXT4-fs
root@rk3288w-buildroot:
root@rk3288w-buildroot:

/I Create a directory
/ mount sata device

/I View sata device content

/#

/# mkdir /mnt/sata

/# mount /dev/sda /mnt/sata/

{sda}: recovery complete

(sda): mounted filesystem with ordered data mode. Opts:
/#

/# 1s /mnt/sata/

lost+found rk3588 buildroot
root@rk3288w-buildroot:/#
root@rk3288w-buildroot:/# df

Filesystem Size Used Avail Use% Mounted on
fdev/root 5.9G 503M 5.26
devtmpfs 996M 8.0K 990M 1% /dev
tmpfs 998M 184K 998M 1% /tmp
tmpfs 998M 288K 998M 1% /run
tmpfs 998M 92K 998M 1% fvar/log
tmpfs 998M B 998M % /dev/shm
/dev/mmcblk@p8 121M  12M 183M 11% /oem

722M 305K 703M 1% Juserdata
/dev/sda 116G 28K 104G 1% /mni/sata |

“BULtaroot: /% N

6.12 Camera

.Step 1, Power on after connecting the camera module (ov13850).

HDF 13850
~MiPi 1 B

Step 2, check if there are threads in rkisp_3A_server, which indicates automatic startup:

59



ﬁ BOARDCON

ue"’be"“d Design Customize the embedded system based on Your ldea

# pidof rkisp_3A_server /I As shown in the following figure, pidof rkisp_3A_server has started

root@rk3289w-buildroot: /¢
root@rk3288w-buildroot:/# pidof rkisp_3A_server
609

root@rk3288w-buildroot: /¢
root@rk3288w-buildroot: /¢

Step 3, if there are no threads, execute the following command to start rkaiq_3A_server, if there
are already threads, please skip this step. // Multiple processes cannot exist at the same time
# letc/init.d/rkisp_3A.sh start

Step 4, execute the following command to open the camera preview mode:

# /rockchip-test/camera/camera_rkisp_test.sh

root@rk3289w-buildroot:/#

root@rk3288w-buildroot:/# frockchip-test/camera/camera_rkisp_test.sh
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

[ 436.872529] rockchip-mipi-dphy-rx ff968000.mipi-phy-txirxi: stream on:1
[ 436.881409] rockchip-mipi-dphy-rx: data rate_mbps 600
Redistribute latency...

0fo0:02.8 / 99:99:99.

6.13 UART

Step 1, short circuit RX and TX pins of UART.

Step 2, UART1 test:
# com /dev/ttyS1 115200 8 0 1

root@rk3288w-buildroot: /#

root@rk3288w-buildroot:/# com /dev/ttyS1 115200 8 © 1
port = /dev/ttyS1

baudrate = 115200

cs =8

parity = @

stopb = 1

[ 493.928730] dw-apb-uart ff190000.serial: got rx and tx dma channels
000000

RECV: oooooo

T

RECV: 7

8

RECY: 8

9

RECV: 9
45454545

RECV: 45454545
PPPPPP

RECV: pppppp

6.14 RTC

Step 1, install the coin cell battery.
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Step 2, execute the follow command to set the RTC time:

# date -s "2023-11-17 11:37:00"

the date and time of the system

# hwclock -w /I set RTC from system time

# hwclock

roctérk3288w—buildrcot:f#
root@rk3288w-buildroot:/# date -=
Fri Nov 17 11:37:00 UTC 20823

root@rk3288w-buildroot:/# hwclock -

root@rk3288w-buildroot:/# hwclock

Fri Nov 17 11:37:28 2023 0.000000 seconds

root@rk3288w-buildroot:/# hwclock

Fri Nov 17 11:37:37 2023 0.000000 seconds

root@rk3288w-buildroot:/# hwclock

Fri Nov 17 11:37:54 2023 ©.000000 seconds

root@rk3288w-buildroot:/# hwclock

Fri Nov 17 11:38:08 2023 0.000000 seconds

roct@rks288wfbui}Qrcct:f# B

"2023-11-17 11:37:00"

/luse the command date -s "YY-MM-DD hh:mm:ss" to modif

Step 3, after the power is off, turn on the power after a period of time to check whether the time is

saved.

root@rk3288w-buildroot: /#
root@rk3288w-buildroot: /#
Fri Nov 17 12:83:19 2023
root@rk3288w-buildroot: /#
Fri Nowv 17 12:03:20 2023
root@rk3288w-buildroot: /#
Fri Now 17 12:03:43 2023
root@rk3288w-buildroot: /#
Fri Nowv 17 12:04:083 2023
root@rk3288w-buildroot: /#
root@rk3288w-buildroot: /#

hwelock
0.000000
hwelock
0.0e0000
hwelock
0.000000
hwelock
0.000800

6.15 GPS module

Step 1, Connect GPS Antenna.

seconds
seconds
seconds

seconds
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Step 2, execute the following command to get GPS serial port information:
# cat /dev/ttyS3

6.16 About video playback

1. If you only need to try the video playback, the script instruction directory is in /rockchip-test/video,
just run it.
rootélinaro—alib:}#

root@linaro-alip:/# 1ls /rockchip-test/videos
test_dec-gst.sh test_enc-gst.sh test_gst_video_maxfps.sh

test_dec-mpv.sh test_gst_multivideo.sh wvideo stresstest.sh
test_dec-parole.sh test_gst_video.sh video_test.sh
test_dec-gt.sh test_gst_wvideo_fps.sh

root@}@naro—a}ip:f# "

3. Play video using commands:

# chromium --no-sandbox xx.mp4

root@linaro-alip:/#
root@linaro-alip:/#
root@linaro-alip:/# chromium —n
in/bash: : setlocale

/media/1inaro/5488-0CF6/video/4KP30/4K30P -BLACKPINK-DDU-DU_DDU-DU. mpd
change locale (zh_CN.UTF-8)
bus.cc(399)] Failed to connact to the bu parse server address: address type (examples of valid types are “tcp” and on UNIX "unix")
bus.cc(399)] Foiled to comnect to the bu parse server address: address type (examples of valid types are "tcp and on UNIX "unix")
pported, GL is egl, ANGLE is

us: parse server address:
parse server address:
parse server address

3120:3139:1116/182628. 122614 &

AR
AR
address type (examples of valid types are "tcp” and on UNIX "unix")

address type (examples of valid types are "tcp” and on UNIX "unix")
address type (examples of valid types are "tcp” and on UNIX "unix")

bus.cc(399)] Failed to connect to the bu
bus.cc(399)] Failed to connect to the bu

3120:3139:1116/182628.303674: ERROR bus . cc(399)] Failed to connect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
Siled to query video capabilities: Inappropriate ioctl for device
Failed to query video capabilities: Inappropriate ioctl for device
Failed to query video capabilities: Inappropriate ioctl for device
Failed to query video capabilities: Inappropriate ioctl for device

parse server address: address type (examples of valid types are "tcp” and on UNIX *unix")

parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")

% parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")

.cc(399)] Failed parse server address: address type (examples of valid types are "tcp" and on UNIX "unix")

.cc(399)] Failed to connect to the bu
.cc(399)] Failed to connect to the bu
.cc(399)] Failed to connect to the bu
.cc(399)] Failed to connect to the bu

parse server address:
parse server address:
parse server address
parse server address

address type (examples of valid types are "tcp” and on UNIX "unix")
address type (examples of valid types are "tcp” and on UNIX "unix")
address type (examples of valid types are "tcp and on UNIX "unix")
address type (examples of valid types are "tcp and on UNIX "unix")

3120:3139:1116/182630.930474: 1cc(399)] Feiled to connect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.930976 1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.931355: 1cc(399)] Feiled to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.931825: 1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp and on UNIX "unix")
3120:3139:1116/182630.932195: 1cc(399)] Failed to connect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182630.932556 1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182631.432006: 1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
3120:3139:1116/182631.432122: 1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
13139 : 1cc(399)] Feiled to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")
1cc(399)] Failed to comnect to the bu parse server address: address type (examples of valid types are "tcp” and on UNIX "unix")

lcc(399)] Failed to connect to the bu: parse server address: address type (examples of valid types are nd on UN ")
AROR:object_proxy.cc(623)] Failed to call method: org.freedesktop.DBus.Properties.Get: object_path= /org/freedesktop/Upower: org.freedesktop.DBus.Error.Tinedout: Failed to activate
Service ‘org.freedeskiop.UPower': timed out (service start_timeout=25000ms )
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