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1.Introduction

1.1 Overview

The EM3576 development board is equipped with the RK3576 processor, featuring a
quad-core Cortex-A72 and a quad-core Cortex-A53 architecture, providing powerful
computing performance for smart devices and edge computing.

It includes a 16MP ISP that supports HDR, dehaze, sharpening, and other image
optimization algorithms to enhance image quality, making it ideal for high-quality camera
applications. The integrated Al computing unit supports popular neural network
frameworks and offers robust inference capabilities to meet Al application needs.

The video decoder supports up to 8K@30fps and 4K@120fps, while the video encoder
supports up to 4K@60fps. The board is equipped with a variety of peripheral interfaces,

allowing flexible expansion and supporting diverse application scenarios to meet the

requirements of different devices and applications.
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1.2 Product Parameters

Basic Parameters
SOC RK3576
* Octa-core 64-bit architecture (Quad-core Cortex-A72 +

CPU
Quad-core Cortex-AS53)

* ARM Mali-G52 MC3 GPU
* Support OpenGL ES 1.1/2.0/3.2
GPU * Support Vulkan 1.1
* Support OpenCL 2.0 Full Profile
* Support AFBC
* 6 TOPS for INTS8 operations.
NPU * Supports INT4, INTS, INT16, FP16, BF16, TF32
operation
* Supports up to S8K@301fps or 4K@1201ps for
H.265/HEVC, VP9, AVS2, and AV1 video decoding
Decoder

* Supports up to 4K@601fps for H.264/AVC and MVC
Video

video decoding
* Supports H.264/AVC, H.265/HEVC video encoding up to
Encoder

4K @601ps
RAM 4GB (up to 8GB) LPDDR4X
ROM 32GB(up to 256GB) eMMC
Support system Android, Debian, Buildroot, Yocto

Hardware Parameters

* Support 1x M.2 PCIe3.0 SSD

* Support 1xSATA(Can not be used at the same time as
Extended Storage

USB 2.0)

* Support 1x MicroSD Card
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* Support 1x HDMI2.1 output, up to 4K@1201fps
* Support 1x 4-lane MIPI output, up to 2560x1600@601ps

Display
* Support 1x DP AIT mode output(Type-C to DP), up to
4K @601ps
* Support 1x HDMI TX audio output
* Support 1x DP AIT mode(Type-C to DP) audio output
Audio
* Support 1x Headphone line output
* Support 1x Headphone line input
* Support 1xUSB2.0
USB
* Support 1x USB3.1 Type-C (ADB/USB/DP AIT)
* Support 1x Gigabit Ethernet
Network
* Support 1x WIFI/BT module
Camera * Support 12xAHD
* Support 1xCAN
Peripheral * Support 1xRS485
communication * Support 2xUART
* Support 1xSPI
Other parameters Support 1xDebug, 1xRTC, 3xGPIO
Electrical Parameters
Power supply input
12V/3A
voltage
RTC input voltage 3V/0.6uA

Operating temperature ~ 0~70°
Storage temperature -40~85°
Structural Parameters

Core board
57.5mm x 44.0mm
dimensions
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Motherboard
170mm x 120mm
dimensions

1.3 Hardware Interface Introduction

Powerin 12x AHD HDMI
DC 12V

% & é $ J? Ethernet
; | i 4ot
L0 A A R B P
Power in
DC 12V )
~: Q—,f— USB Host
3
Power - - o= : > Type-C
SATA Power —Q ) Ted et " E e MIC
Reset ) Linein
Recovery
SATA Line out
RTC 3 RS485
: CAN
WiFi&BT %
Wze =0 EM3576 V2 Micro SD
O Spi UART -_f.l{cja“ﬁa MIPL=0
50 1O OI0K O
SPI UART | GPIO MIPIDSI NFC M.2
Debug RGB
Interface parameters
Power in oc i2v 12V DC power input interface
12x AHD 12-channel AHD camera input interface
HDMI HDMI2.1 TX interface
Ethernet Gigabit Ethernet RJ45 interface
USB Host USB2.0 Host interface
Type-C USB Type-C interface, OTG download interface
MIC Microphone input interface
Line in Audio line-in interface

7
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Line out Audio line-out interface
RS485 RS485 communication interface
CAN CAN communication interface
Micro SD Micro SD card slot
M.2 M.2 interface for connecting SSD
RGB RGB interface(multiplexed with SPI &2x UART)
NFC NFC interface
MIPI DSI MIPI DSI interface
GPIO General Purpose Input/Output pins
Debug debug the serial port

* UART10, TTL level serial interface
UART

* UART11, TTL level serial interface
SPI SPI interface
WIFI&BT WIFI&Bluetooth module
RTC RTC coin cell connector
SATA SATA interface
Recovery Recovery key
Reset Reset key
SATA Power SATA Power interface
Power Power key

2.Install Drivers and Tool

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

to be installed (for Windows computers):

Number Driver name Driver Use
1 RK Driver Assitant Driverlnstall.exe i:i‘ir}tJSB driver installation
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2 CH9102x SETUP.EXE Serial port debugging driver
3 Serial Terminal Tool = SecureCRT.exe Debugging tool

2.1 Install RK Driver Assitant

Step 1: Open DriverAssitant v5.1.13/Driverinstall.exe.
Step 2: To avoid driver conflicts, click “Uninstall Driver” to uninstall the driver.

& RK Driver Assitant *

Install Driver E'nsta]l Driver

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

& RE Driver Assitant pod

Install Driver Ininstall Driver

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

driver was successfully installed.
v & DESKTOP-JRUOUGEN

v || Class for rockusb devices
E? Rockusb Device

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

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

-2 ADNINISTRATOR
+ HB Acronis Devices
- \) Class for rockusb devices
\} USE download zadgzet

9
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Step 6: The WINDOW will pop up found New Hardware Wizard dialog box, choose to
install from the specified location, and then select: DriverAssitant v5.1.13/ADBDriver.
Step 7: After the installation is completed, the following device information can be seen

in the Computer Device Manager.

S ¥ ADNINISTRATOR

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

2.2 Install CH9102X Driver

2.2.1 How to Connect the Serial Port Tool

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

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

properties.

10
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#5 DriverSetup(X64) —— - E=DR=E < |
Device Driver Install / UnlInstall
Select INF CH343SER . INF -
INSTALL HCH-CN

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

UMINSTALL

HELP

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

Select INF CH243SER.IHF v

DriverSetup ﬁ

INSTALL S CH342
P822. 85

| Driver install success!
UNMINSTALL '

HELP

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

Manager ports with unique serial port assigned.

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

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

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

| oo

2.3 Install Serial Terminal Tool

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

Step 1: Unzip Platform/SecureCRT.rar on PC.

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

11
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not connected - SecureCRT - O B

File Edit View Options Transfer Script Tools Window Help

223 3] [ 2] 3] [Enter host <Alt+R= S = AR = R

Ready 00 0 Rows, 0 Cols CAP NUM .

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

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

screen.

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

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

Quick Connect

Protocol:

Hostname:

Port:

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

[ show quick connect on startup

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

Step 5: Configure as shown in the following figure.

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

Quick Connect

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

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

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

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

successfully accessed.

serial-com3 - SecureCRT - O x

File Edit View Options Transfer Script Tools Window Help

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

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

3.Upgrade Introduction

3.1 Upgrade Mode

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

2. MaskRom Mode:
When the eMMC is empty, the board automatically enters the MASKROM Upgrade
mode when it is powered on. Or a last-resort mode used when the device is bricked.
Entering MaskRom mode requires hardware manipulation, which involves certain
risks. It should only be attempted if Loader mode is unavailable.

* Prerequisite

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

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

3.1.1 How to Enter Loader Mode

3.1.1.1 Hardware

Step 1: Disconnect the power adapter.

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

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

Step 4: Connect the power supply.

(3]

Power in

= R
_EM3576 vzm ?3
5.?‘_53_—_;, MIPL nsxfﬁfi NeC, [

Step 5: After a few seconds, release the Recovery button when the flashing tool shows
14
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“Found one LOADER Device”.

', RKDevTool v3.28 = =
Downlead Inage |Upgrade Firmvare | Advanced Function|
k O | Storage Address Hame Fath
e D«00000000  Leadsr . \reckls\InagsWMiniloadsrllbin
2 |@ 0x00000000  Parameter | .. ‘rockdev\Inage'parameter, txt
3 |~ 000004000 Ubsot . \rockdev\Inagstubool. ing
1 |~ 0x00008000 Mise . \rockdev\Image'nisc. img
5 |# 0x0000AD00 Dtbe . \rockdev\Image\dtbo. img
8 |~ 000000000 vbnsta \rockdeviTmagstwbnata ing
T 0x0000C300 Boot \rockdevtTmagetboot. img
g | v 0200020800 | Recovery | .. ‘wockdev\Imagelracovery. img
3 |~ 0x001FCCO0  baseparameter| .. ‘rockdev\Inage'baseparameter. ing
w | 0x001FD400 Super . \rockdev\Inags'\super. ing
Loader: [ Run I [ Switch ] [ Dev Partition ] I Clear
[] write by Address
[Found One LOADER Device | [+ s =

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

debug terminal or adb shell.

# reboot loader

3.1.2 How to Enter MaskRom Mode

3.1.2.1 Hardware

Step 1: Disconnect the power adapter.

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

Step 3: Use tweezers to short the two test points on the CM3576.

15
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Power in

GND (c1108)

! e
EM3576 V i

e B w-n,n_n:"v;a,’i__m:

BOOT_SARADC_VINO
(R1103)

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

cancel shorting two test points.

. RKDevTool v3.28 (== = ]
Downlosd Insge |Upgrade Firmware | Advanced Function|
# O | Storage Address Hame FPath o
Wl 00000000 | Loader .. ‘rockdevilnageWMinileaderdll bin
2 |¥ 0x00000000  Parameter \rockdev\Imagetparamater. Lt
3 v 000004000 Tboot ‘rockdeviImagehuboot. img
4 v 000003000 Mizc ‘rockderiImage'imise. img
s | 000004000 Dtbo . hrockdevhImagehdtbo. ing
5 |V 0x0000C000 vbneta | .. ‘wrockdeviImage'wbneta. ing
T | 000000800 Foot . hrockdevhImageiboot. img
8 | v 0x0002C300 Recovery | .. ‘rockdeviInageirecovery. ing
3 | ¥ Ox0D1FCCO0 | baseparameter| . ‘rockdevtImagehbaseparameter. ing
10 |[[v 0x001F1400 Super \rockdeviTnagehsuper. ing
T [ Run | [ swih | [ DevPartion | [ Clear
[ Write by Address
| [Found One MASKROM Device | |43 stmon S

3.1.2.2 Software

Step 1: Disconnect the power adapter.

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

Step 3: refer to the section 3.1.1, Let the board enter Loader mode.

Step 4: click Advanced Function -> EraseAll button to erase flash.

16
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~
. RKDevTool v3.28 =) B
Download Image |upp—ade Fimwa“l Advanced Function I Start e eraze sectors, start (0x0), count (0x3240000)
Erasing (100%). ..
Erasing sectors success
=
I ReadFlashiD ] [Readmasmnm] [Readomplnm ] [ReadCapabmry] 3 ThcH
350
4. 501
i 5. SEINOR
iTestDewce ] ’ResetDe\ncel ’ Go Maskrom ] [Swnch Sturage] = SR THARD
7. R
5. 1UsB
i ClearSn ] ’ DetectSecure ] ’ExportcumLog] [I Selected Stora] Q. SATA
10. PCIE
iExpommage] ’ EraselBA I I EraseAll I [ Switch USEI3|
Start
Count:
| Found One LOADER Device |43 12 =

Step 5: after erase flash repower the board will enter MaskRom mode.

. RKDevTool v3.28 — — — — T E—s -
Downlosd Insge | Upgrade Firmeare | Advanced Function | Start to erase sectors, start (1x0), count (0x3240000)
Erasing (100%). ..
Erasing sectors success
=
Firmware E
B " 1. FLASH

[ ReadFlashiD ] ’ReadF\ashlnfo] ’Reaacmpmro ] [Readc:apabmry] 2 i
3. 8D
4. 301

i S. SPINOR

lTestDewce ] [ResetDe\ncel [ Go Maskrom ] [Swwtcn Storage] o SiImin
T. RAM
8. USE

l Clearsn ] [ DetectSecure ] [ExpnrtCnangl [t Selected Stnra] 9. SATA
10. PCIE

lExpnmmage] [ EraselLBA I [ EraseAll I [ Switch USBSI

Start:

Count:

T |

| |Found One MASKROM Device | |4 wiston =

3.2 Burn Firmware

Environment: Windows OS (Operating System).

3.2.1 Burn Update.img Firmware

Step 1: Unzip RKDevTool.rar on Windows.
Step 2: Open RKDevTool\RKDevTool Release\RKDevIool.exe.

17
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. RKDevTool v3.28

=
Dewnload Inage |Upgrade Firnware | Advanced Function|
# | O Storage hddress Hame Fath
[e 0000000 Loader . ‘vockder\TnsgeMinilosderAll bin
: v 0%00000000 | Parameter | . \rockdevhImagsparamster tut
ERCd 0%00004000 Tboot “rockderiInagetuboot. ing
i v 000005000 Mize hrockderiInagetnise. ing
s v 000004000 Dibe “rockderiInagetdtbo. ing
5 v 0%00005000 whnata hrockdeviInagetwbmeta ing
T %00005E00 Baot trockieriInagetboot. ing
FC (%D00ZCE00 | Recewery | . ‘rockdev\Imagerecovery. img
s v MRONIFCE00  haseparaneter ‘rockdeviTnagsthaseparanster ing
n ¥ 001 FT400 Super trackdeviTnagetsuper_ing
o [ Run | [ swith | | DevPation | | Clear
[ Write by Address
‘ No Devices Found [ )
Step 3: Switch to loader mode. (How fo Enter Loader Mode)
'y RKDevTool v3.28 =
Downlead Inage |Upgrade Firmvare | Advanced Function|
# | O Storage hddress Hane Fath
~ | Loader |
: | 0x00000000 | Paranster | .. brockder\Inagelparameter. txt
3 | 0x00004000 Wooot | .. hrockder\Inageluboot. ing
i | 0x00009000 Mise . rockder\Inagetmise. ing
s | Tx0000AD00 Dtbs . rockder\Tnagehdtbe. ing
8 | TA0A0CAN0 vhneta \rackdevtTnagsivbmeta ing
T | [ Foot \rackdertTnagsthost img
: | 0R0002C300 | Recovery | .. brockdev\Inagelwecovery. ing
: |- QxOOLFECOD  baseparameter| .. brockder'Inagelbaseparaneter. ing
w |~ Dx00LFD400 Super | .. brockder\Inagehsuper. ing
Loader: [ Run I [ Switch ] [ Dev Partition ] I Clear
[] write by Address
| |Found One LOADER Device | |2 o -

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

to flash.

4 RKDevTool v3.28 o =
Download Imagel Upgrade Firmware Ikdvar\ted Function Test Device Start
Test Device Suceess
) Check Chip Start
Swi
Swlal Check Chip Suecess
e Get FlashInfo Start
Get Flashlnfo Success
Fw Ver: 1.0.00 Loader Ver. 1. 100 Chip Info: ~ EK3578 Prepare TDB Start
Prepare IIB Suceess
Firmwarg:  EC1435TBupdate. ing Downlead IDF Start
Downlesd I Success
Download Firmware Start
Download Firmware (4%). .
. Found One LOADER Device |42 :ow=m -

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

18
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3.2.2 Burn Split Firmware

Step 1: Switch to Loader mode.

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

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

Step 4: Click the Run button to flash the image.

-, RKDevTool v2.28 = =

Dewnload Insge |Upgrade Firnware | Advenced Function|

# Storage Addrezz Hame Path eJ

O 0002CS00 Recovery
OxD01FCCO0  haseparameter
05001 FD400 Super

\COVIETE \dndrod d14 \receovery. img
ACOVIETE \dndrod d14\basepar ans
ACOVIETE \ndroi 14\ super. ing

M o 000000000 | Parameter  E:CDV3ST6%Androidldiparamster. txt
= icd 000004000 Tboat E:ACDA3ISTEhAndrei dldhuboot. ing
la |# 000008000 Mise E:ACDA3ISTEhAndroi dl4hmise. ing
s |+ 0x00004000 Dibo E:ACDASTEMAndroi d14h dibe. ing
s |I¥ 0x00005000 vbmeta | E:\CIAISTBMAndroididivbneta. img
a1 000000500 Boot E:\CDA35TB\hndroi d144beot. img
N Icd :
a |Iv E:

Iv E:

loaderveriioo | Run || [ Switch | [ Devparton | [ clear |
[ Write by Address

‘ |Found One LOADER Devicel [4=3 :LawnER -]

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

. RKDevTool va.28 = =
Download Inage |Upgrads Firmware | Advanced Function| Frepare IDE Suceess =
Dewnload IDB Start
[ | Download I0F Success
# | O Storage hddress Hame Fatk Hait For Losder Start
Wait For Loader Suseess
s ¥ 0x00000000 | Farameter | E:ACDA3STA\Androidid\parameter. txt Test Device Start
3 | v 000004000 Thaat E:A\CD\3STE\Andrai dldhubaot. ing Test Device Success
s v 0x0D00E000 Wise E:ACTASSTE\Androi d144mise. img Dounload Gpt. .. (LOD%)
ENi 0%0D00AD00 Dibo B ACDAISTE Lhndrod 144 dtbo, img i“‘ﬁ ‘; d}:“‘i“d(‘l‘ss;;
5 v 0x0000C000 shmeta | BiACIAISTEUAndroididivbmete ing e L
— b to download mize.
TV 000000800 Boot E:ACIMISTE L hndr od dL44beot. ing Download mine. . (100%)
la | ¢ 0:O00ZCE00 | Recovery | E:\CDMISTB\Androd didhrecovery. ing Start te dormlend dtbo
la | # (WODIFCC00  baseparameter B \CDMISTE\Androd dl4\baseparane. . Dewnload dtbe. .. (100%)
10 | ¥ 0001 FIH00 Super E:ACINISTE\Andred d14h super. ing ™ Start 1o download vbmets
Dowrload vbmeta . (100%) =
Start to download beot.
Download boot. .. (100%)
Start to download recovery
- — Tiownlnad vesovery . (100%)
Loagerver110p [ Run | [ Swieh | [ DevPartiion | [ Clear Start te domnload basparameter...
[F]Write by Address Download baseparanster. .. (100%)
Start to download super
- Dewnload super. .. (100¥)
Found One ADB Device [3 amm | | DowrLond inage 0K o

19
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. RKDevTool v2.28 = %]

Dewnload Inage |Upgrade Firnware | Advanced Function| Test Device Start
Test Device Suesess

| | Start to download boot.
Download boot. .. (100%)
Dowrload image O

2 0500000000 Farameter | E:ACDA3STE\Androidldhparameter. txt
000004000 Tboot E:ACINISTEAndroi didiuboot. img
000005000 Misc E:ACDN3ST6\Androi d14imise. img
000004000 DMbe E:ACDN35T6VAndroi d144dibe. img
0x0000C000 vbmeta E:ACDN3STE\Androi dl4wbmeta. img
0x0000CE00 Boat E:ACDA3STE\Androi d144boot. img
000020500 Recovery | E:ACDA3STE\Andreddld\recovery. img
0x001FCCO0  [baseparameter E:ACDA3STE\Androidi4\baseparame
05001 FD400 Super E:ACDV35TE \Androidl4isuper. img

=

EENEEEE
e

Loaderverioo | Run | [ swicn | [ Devpartion | [ Clear
[¥] Write by Address

‘ Found One ADB Device [4-3 :a0m -]

(O Without burning the parameter.ixt file, please check the "Write by Address" checkbox,

otherwise the flashing may fail with the "Image is larger than partition size" error.

4.Development Environment

4.1 Preparing the Development Environment

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

hardware and software requirements.

Hardware requirements Software requirements

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

need more hard drive space.

4.2 Installing Libraries and Toolkits

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
20
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as samba and ssh by yourself.

Ubuntu 22.04 online root

Execute the following commands to install the required tools:

$ sudo apt-get install u-boot-tools

$ sudo apt-get install git gnupg flex bison gperf build-essential zip curl 1libc6-
dev libncurses5-dev:i386 xllproto-core-dev 1libx1l-dev:i386 libreadline6-dev:i386
libgll-mesa-dri:i386 libgll-mesa-dev g++-multilib tofrodos libxml2-utils xsltproc
zliblg-dev:i386 dpkg-dev

$ sudo apt-get install libncurses5-dev

sudo apt-get install libsdll.2-dev

sudo apt-get install 1ib32z-dev ccache

sudo apt-get install python3-pyelftools

sudo apt-get install libssl-dev

sudo apt-get install 1liblz4-tool

sudo 1n -s /usr/bin/python3 /usr/bin/python

sudo apt-get install device-tree-compiler

sudo apt install apt-file

sudo apt-file update

sudo apt install libncurses5

sudo apt-file find libncurses.so.5

$
$
$
$
$
$
$
$
$
$
$
$

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

S5.Compile Source

Step 1: Unzip the Source

Execute the following commands to extract the source files:

$ tar xvfj rk3576_androidil4_sdk-20240730.tar.bz2
$ cd rk3576_androidi4_sdk
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Step 2: Configure the Compiled Board

Execute the following commands to configure the board:

$ source build/envsetup.sh

$ lunch rk3576 u-userdebug

Step 3: One key compiling

$ ./build.sh -AUCKu

boardcon@boardcon:~/opt/rk3576/em3576/rk3576_androidl4_sdk$
576/rk3576_androidl ;dk$ source build/env
576/rk3576_androidl4 sdk$ lunch rk3576 u-u

PLATFORM_VERSION_CODENAME=REL
PLATFORM_VERSION=14
PRODUCT_INCLUDE TAGS=com.android.mainline
TARGET PRODUCT=rk3576 u
TARGET_BUILD VARIANT=userdebug
TARGET_ARCH=arm64
TARGET ARCH VARIANT=armv8-a
TARGET_CPU_VARIANT=generic
D_ARCH=arm
D ARCH VARIANT=armv8-a
D CPU VARIANT=g
HOST _0S=linux
S EXTRA=Linux-6.8.0-49-generic-x86_64-Ubuntu-
~ CROSS_0S=window
BUILD TID=UQ1A.240205.004.B1
OUT_DIR=out
boardcon@boardcon:~,
will build android
will build u-boot
will build kernel with Clang
will build kern
will build update.img

22
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. img

basupara r i -/ Imé baseparameter

flash_add

.img done,offse

kIme er ver 2
nerating new image, please wait...
riting head info...
Writing boot file...
Writing flrmwa

Gener

MD5 data nuratud successfully!
New imag ed s essfully!
Making upd

Make upda

.img done,offset=0x7f35800,size=0x 00, userspace

00,s1ize=0x786e9clc,userspa OxT 4, flash_add

/boardcon/opt/rk3576/ 576/rk3576_androidl4_sdk
boardcon@boardcon:~/opt/rk3576/em3576/rk3576_androidl4 sdk$ 1s rockdev/

—rP “?6 u

img dtbo.im
MiniloaderAll.bin
misc.img
param. -

Step 4: Compile U-Boot

3576_androidl4_sdk$ [|

e-rk3576_u/

super.lm
uboot.img

update.img
vbmeta.img

Execute the following command to compile uboot:

$ ./build.sh -U

Step 5: Compile Kernel

Execute the following command to compile kernel:

$ ./build.sh -K

6. Android14 Test

6.1 Serial Terminal

Debug y .
e X A2 o
- -
® GND

L e e L o

Debug

Connect the board and PC with USB Serial cable, then power on, the terminal will output
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( serial-com3 - SecureCRT | = | = P
File Edit View Options Transfer Script Tools Window Help
35 5 [ €3 X Enter host <Alt+R= LR SRS @Y el .
[E/ serial-com3  x ‘ 4 b

pid: 711 (system_server) -
[ 31.276307][ T7280] Togd: Togdr: uID=0 GID=0 PID=2059 n tail=0 logMmask=99 pid=0 start=0ns d
eadline=0ns

[d'l 31.536535][ T290] logd: Togdr: uID=0 GID=0 PID=2061 n tail=0 logMask=4 pid=0 start=0ns de
adline=0ns

[ 31.585694][ T294] type=1400 audit(1721212664.004:549): avc: denied { read } for comm="
dumpstate” name="summary’ dev="debugfs” ino=2602 scontext=u:r:dumpstate:s0 tcontext=u:object_r
:debugfs:s0 tclass=file permissive=l

[ 31.585858][ T294] type=1400 audit(1721212664.004:550): avc: denied { open } for comm="
dumpstate” path="/sys/kernel/debug/dri/0/summary"” dev="debugfs" ino=2602 scontext=u:r:dumpstat
e:s50 tcontext=u:object_r:debugfs:s0 tclass=file permissive=1l

[ 31.691980][ T294] type=1400 audit(1721212664.120:551): avc: denied { search } for comm
="mount" name="pass_through” dev="tmpfs" ino=16 scontext=u:r:dumpstate:s0 tcontext=u:object_r:
mrt_pass_through_file:s0 tclass=dir permissive=1

[ 31.692147] T294] type=1400 audit(1721212664.120:552): avc: denied { getattr } for com
m="mount" path="/mnt/pass_through/0/emulated” dev="dm-40" ino=135 scontext=u:r:dumpstate:s0 tc
ontext=u:object_r:media_userdir_file:s0 tclass=dir permissive=l

[ 33.331676] [ T1] init: Service 'simple_bugreportd’ (pid 2056) exited with status 0 onesh
ot service took 2.142000 seconds in background

[ 33.331719][ T1] init: Sending signal 9 to service 'simple_bugreportd’ (pid 2056) proces
s group...

[ ¢ 33'.3331869][ T1] Tibprocessgroup: successfully killed process cgroup wid O pid 2056 in 0O
ms

console:/ %
console:/ %
console:/ § su
console:/ #
console:/ #

4

Ready Serial: COM42, 150000 29, 13 29 Rows, 94 Cols  VT100 CAP NUM

Enter “su” into the root user interface.

6.2 Display

The EM3576 supports three screen simultaneous displays, including default support

MIPI DSI(10.1 inch MIPI LCD) and HDMI interfaces, as well as support for DP AIT

functionality.

The display effect diagram is as follows:
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USB Type-C
(ADB/USB/DP)

Features Supported by the Type-C Interface:

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

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

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

speed data transmission.

6.3.1 ADB

Step 1: Connect the board and PC host with Type-C cable.
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USB Type-C
(ADB/USB/DP)

USB Type-C USB-A

Step 2: Install ADB driver on Windows system.

Step 3: Press Windows + R to open the Run program. Type “cmd” and press Enter.

Step 4: Execute the following command to enable ADB.

# adb root

# adb remount

# adb shell

overlayfs
overlayfs
overlaufs
overlayfs
overlayfs
overlayfs
overlaufs
overlaufs

k3576 _u:/ #

#vendor
#odm as
ssystem_dlkm as RUW
szystem_ext as RW
svendor_dlkm as RW
#odm_dlkm as RUW
sproduct as RW
enabled.
Remount succeeded
Mow reboot your device for settings to take effect

El EES: C\Windows\system32\cmd.exe - adb shell = | = by

C:“Users“Administrator>adb root
ladbd iz already running as root

C:“Users\idministrator>adbh remount
AVB verification is

for
for
for
for
for
for
for
for

ssystem as RUW

C:“Users™Mdministrator>adh shell

as
RY

disabled. disabling verity state may have no effect
ssystem

svendor

#odmn

szyztem_dlkm

ssystem_ext

suendor_dlkm

#odm_d1lkmn

sproduct

RW
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6.3.2 Type-C to USB

Step 1: Connect the Type-C of USB converter to the Type-C port of the development

board, and then insert the USB flash drive into the USB port of the docking station.

USB Type-C
(ADB/USB/DP)

‘§~/- =

USB3.0 HOMI DisplayPort

Step 2: After inserting the USB flash drive, if it is recognized successfully, User can

Browse USB flash drive files through the file browser “Explorer”.
.

Explorer

# Home LevelUp (=) Multi [ Editor Ne\

2 Internal Memory

£ USB
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|
USB

A Home LevelUp [= Multi [#) Editor Ne\

B btsco_android_9_11_12_13

. camera
BB cpot1x
BB ocv
BB ddr

6.3.3 DP Alt Mode

DisplayPort Alternate Mode (DP Alt Mode) is a technology that facilitates the
transmission of DisplayPort video signals through a USB Type-C interface. It enables
devices to output video and audio via a USB-C connection without requiring a dedicated
DisplayPort connector. This allows users to connect a display using a single USB-C port

while transmitting video, audio, and additional data.

USB Type-C
(ADB/USB/DP)

‘\./- =

USB3.0 HOMI DisplayPort

Currently, Boardcon has conducted the following output tests:

* Type-C to HDMI: Supports 3840x2160p60 resolution.

28



ﬁ BOARDCON

uEmbedded Design Customize the embedded system based on Your Idea

* Type-C to DisplayPort (DP): Supports 3840x2160p60 resolution.

6.4 Ethernet

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

Ethernet

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

console:/ # [ 110.719413][ T87] rk_gmac-dwmac 2a230000.ethernet eth@: Link is Up - 1Gbps/Full - flow

control rx/tx

Step 2: View network interface information.

# ifconfig
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127|console:/ # ifconfig
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope: Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:2 errors:0 dropped:0@ overruns:® frame:0
TX packets:2 errors:0 dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000
RX bytes:106 TX bytes:106

Link encap:Ethernet HWaddr 5e:b8:c7:bc:14:10

inet6 addr: fe80::5cb8:c7ff:febc:1410/64 Scope: Link
UP BROADCAST RUNNING NOARP MTU:1500 Metric:1

RX packets:@ errors:0 dropped:@ overruns:® frame:0
TX packets:6 errors:0 dropped:@ overruns:@ carrier:0
collisions:@ txqueuelen:1000

RX bytes:® TX bytes:420

Link encap:Ethernet HWaddr 6e:95:7b:2b:8a:ff Driver rk_gmac-dwmac
inet addr 2.168.0.140 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::a9d5:e5cd:cbfc:f97b/64 Scope: Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:575 errors:0 dropped:@ overruns:0 frame:0

TX packets:321 errors:0 dropped:0 overruns:0 carrier:0

collisions:@ txqueuelen:1000

RX bytes:117763 TX bytes:34799

Interrupt:63

Step 3: Users can test network connectivity using the Ul app “Lightning” or verify it

through the following command.

# ping -I eth® www.armdesigner.com

130|console:/ # ping -I eth@® www.armdesigner.com

PING www.armdesigner.com (67.222.54.196) from 192.168.0.140 eth@: 56(84) bytes of data.
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=1 tt1=48 time=188
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=2 ttl=48 time=191
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=3 ttl=48 time=187
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=4 tt1=48 time=188

64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=5 ttl=48 time=190 ms
AX64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=6 ttl=48 time=187 ms
64 bytes from 67-222-54-196.unifiedlayer.com (67.222.54.196): icmp_seq=7 tt1=48 time=190 ms
~C

--- www.armdesigner.com ping statistics ---
7 packets transmitted, 7 received, 0% packet loss, time 6002ms
rtt min/avg/max/mdev = 187.253/189.211/191.123/1.504 ms

6.5 USB Host

The USB host can be used to connect USB devices such as USB mouse, USB keyboards,
USB flash drives, and other USB peripherals.
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After connecting the USB flash drive, if the device is successfully recognized, Can

Browse USB flash drive files through the file browser “Explorer”.

Explorer
# Home LevelUp (=) Multi [#) Editor Ne

£ Internal Memory

£ USB

6.6 SATA (Multiplexed with USB Host)

The SATA on Android14 only supports the ext4 format.

Step 1: Connect the sata and sata power(5V), then power on.

12V 5V

SATA Power SATA
DC 5V
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Step 2: If the SATA device is successfully recognized, User can Browse SATA device files

through the file browser “Explorer”.

£ |nternal Memory

USB

(

Note: If devices that are not in ext4 format, the user can choose to format them on the
board. After formatting, the files on the device will be permanently lost, so please proceed

with caution.

# mke2fs -t extd4 /dev/block/sdal

The update.img supports USB host functionality by default. If SATA functionality is required,

users need to reflash the kernel image: boot-sata.img.

. RKDevTool v3.28 (=[o] = ]
Dowrlosd Inage |Upgrade Firmware | hdvanced Function| Test Device Start
Test Dewice Success
| Start to download boot_sata ..
# | O Storage Address Hame Fath Download beet sata. .. (100%)
Dowrload image OK
z 0x00000000 | Parameter | E:\CDA35TS\Androididlpavameter. txt
3 0x00004000 Vboot | E:\CDY3ST6\Androidi4\ubost. img
4 0x00008000 Wise E\CDVIETE\Androd dl 4\mise. ing
5 0x0000AD0D Dtbs E\CD\3ETE\Androd d141dtbo. ing
3 0x00000000 whneta | E:\CD\35TElAndroididlvbmeta ing
T v 0x0000C800 Boot E \CDAV3STB\Androi di41bost _sata ing
a 0x00020800 | Recovery | E.\CD\3ST8\Androidldlrscovery. ing
a 0x001FOC00  baseparamster) B \CDY35TE\Androidi4ibaseparans
10 0001 FD400 Super | E \CDY3S578\Androidi4\super. ing
Loaderver1100 | Run | [ swith | [ DevParttion | [ Clear
[#] Write by Address

Found One ADB Device [a-3 cmp -
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6.7 SD Card

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

Micro SD

Step 2: After inserting the SD card, if it is recognized successfully, User can Browse SATA
device files through the file browser “Explorer”. EM3576 supports SD Hot-plug.

Explorer
& Home LevelUp = Multi [4 Editor Ne\

£ Internal Memory
B sbcard

£ USB

S ——
6.8 M.2 NVME SSD

The SSD on Android14 only supports the ext4 format.

Step 1: Connect the SSD, then power on.
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Step 2: If the SSD device is successfully recognized, execute the following command to

mount ssd:

# mkdir /data/ssd
# mount -t ext4 /dev/block/nvme@nl /data/ssd
# 1s /data/ssd

console:/ # mkdir /data/ssd

console:/ # mount -t ext4 /dev/block/nvmednl /data/ssd

[ 72.937244][ T2210] EXT4-fs (nvme@nl): recovery complete

[ 72.937552][ T2210] EXT4-fs (nvmeonl): mounted filesystem with ordered data mode. Quota mode: none.
console:/ # 1ls /data/ssd

lost+found

console:/ #

Note: If devices that are not in ext4 format, the user can choose to format them on the
board. After formatting, the files on the device will be permanently lost, so please proceed

with caution.

# mke2fs -t ext4 /dev/block/nvmeonl

6.9 WiFi & Bluetooth

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

Antenna WiFil WiFi2 BT
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6.9.1 WiFi

Step 1: Open “Settings > Network & internet > Internet > Wi-Fi” turn on and connect

WIFIL.

Internet

Ethernet

To switch networks, disconnect ethernet

Wi-Fi (O]
o]
o]
&

>

¥ Boardcon
@ DIRECT-4A-HP Laser 136w

¥ LYB-24G

Step 2: Select the SSID from the list of available networks and enter the password.

Boardcon

Password

[J show password

Advanced options

CANCEL  CONNECT
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Step 3: After the WiFi successfully connects to the SSID, the system will display the

corresponding connection status icon in the top right corner.

10:42AMO @ & l:Ea

2 G

Internet

Wi-Fi [ @)

v ©
@ DIRECT-4A-HP Laser 136w &
¥ LYB-2.46G &
¥  XYLX-Shoeroom 0]

Y 4 O B 0

Step 4: Users can test network connectivity using the UI browser or verify it through the
following command method.

(1) View network interface information.

# ifconfig
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# ifconfig
Link encap:Local Loopback
inet addr .0.0.1
:1/128
RUNNING

dummy0

es:0 T
Interrupt:63

wlanO Link encap:Ethernet HWaddr 38:7: 0¢ Driver rtl8

ddr: fe80::4b77:5637: :7d69/64 Scope: Link
DCAST RUNNING MULTIC MTU:1500 Metric
322 errors:0 dropped:1 overruns:0 frame:0
11 errors:0 dropped:0 overruns:0 carri
txqueuelen:1000
bytes:15157

(2) Network connection test.

time 4464ms
rtt min/ ax/mc € 23.195 ms
console:/ #

6.9.2 Bluetooth

Step 1: Open the Settings app.
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12:08PM O ¢ D R

Search apps

g b
i o

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music
& v > s
Search Settings Sound Recorder Video WebView Browser Tester

¢ 4 O B 9

Step 2: Open the "Connected devices' option.

1209PM ® im0
Settings

Q  Search settings

Network & internet
Wi-Fi, hotspot

9)

Connected devices
o -
Bluetooth, pairing

12 Apps

Recent apps, default apps

A Notifications

Notification histary, conversations

¢ 4 O 0B 9

Step 3: Open the "Pair new device'" option, and start scanning for devices.
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12:209PM ® P @
é

Connected devices

Other devices

i USB

Charging this device

+ Pair new device
Bluetooth will turn on to pair

Saved devices

s See all

Bluetooth will turn on

¢ 4 O B 9

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

12211PM @ ¢

D @
&
Pair new device
Device name
rk3576_u
Available devices O

OPPO K10 5G
% MC1C13A8
% Lck1_8F3BEE7DC253
L | 4 o B <

After successful configuration, Bluetooth devices can communicate with each other

directly.
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6.10 Audio

The audio input supports two channels: microphone (mic) and Line in, with the Line in

channel as the default.

Line Line MIC
out in

6.10.1 Audio input

* Line in record.
Step 1, Connect the board Line in port and PC headphone jack with Line in cable.

Step 2, open the Sound Recorder app for a recording test.

259 AM® ¢ «» [
Search apps
a =
& = ] e @
Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music
Q k) @ > ]
Search Settings Sound Recorder Video WebView Browser Tester

* 4 O 8 9

Step 3, The PC play the recording audio then click the button as shown below to start

recording.
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259 AM ® ¢

0 Record your message

Then execute the following command to open record line.

# tinymix 67 1
# tinymix 68 1

i/ # tinymis
tinymix 68 1

Number of co

ctl type name value
61 BOOL 1 s vitch Off
62 BOOL Off

BOOL >h n
BOOL Oon
0]
On
Line
Line

o O O O
o g

Y o
> ©

ENUM

o

Step 4, click the button as shown below to stop recording and play.
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3:00AM® ¥

0 Review message

Discard

* MIC record
Step 1, Connect MIC to the board.
Step 2, open the Sound Recorder app for a recording test.

250AM® ¢ ¢ [

Search apps

2 = ] @ @

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music
Q E): @® s ]
Search Settings Sound Recorder Video WebView Browser Tester

¢ 4 O 8 <

Step 3, Click the button as shown below to start recording.
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259 AM ® ¢

0 Record your message

Execute the following command to switch the microphone (mic) channel to record.

# tinymix

# tinymix 69 ©

130 |console:/ tinymix 6

console:/ # i

Mixer name:

Number of

ctl type num name value

Normal
192
0
0
Output 1 Playback Volume 00
Output 2 Playback Volume 00
ADC Data Sele Left Left
spk switch Off
Off
On
S Oon
Main M Swi On
Headset M Switch o)
Line 2L
Right PGA Mux Line 2
Differential Mux Line 1
Stereo
Lir 1L
Line 1R
Switch Off
itch Off
< Switch Off
Switch

ENU
INT
INT
INT
INT

RN

ENUM
ENUM
ENUM
ENUM
ENUM
ENUM

- o
o

g g

g g
oUW N

2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SN
©

Switch
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Then speak in the MIC can record.

Step 4, click the button as shown below to stop recording and play.

3:00AM ®

0 Review message

Discard

6.10.2 Audio output

* Test by command
Step 1: put the audio file the the sdcard or U-disk then execute the following command

to view sound card.

# cat /proc/asound/cards

console:/ # cat /proc/asound/cards
0 [rockchipes8388 ]: rockchip-es8388 - rockchip-es8388
rockchip-es8388

1 [rockchipdpe : rockchip-dp® - rockchip-dpe

2 [rockchiphdmi ]: rockchip-hdmi - rockchip-hdmi
rockchip-hdmi

Step 2: Execute the following command to open playback switch.

# tinymix 73 1
# tinymix 75 1
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127|console:/ # tinymix 73 1

console:/ # tinymix 75 1

console:/ # tinymix

Mixer name: 'rockchip-es8388"'

Number of controls: 79

ctl type num name value

Customize the embedded system based on Your Idea

ENUM
ENUM
ENUM
ENUM
INT

ENUM
ENUM
ENUM
ENUM
ENUM
ENUM

SAI@ Transmit Start Mode Sel Standalone
SAIO@ Receive Start Mode Sel Standalone
SAI@ Transmit SDOx Select Auto

SAIO® Receive SDIx Select Auto

SAIQ Receive Mono Slot Select 2]

SAIO Receive Mono Switch Disable
SAIO@ Transmit Mono Switch Disable
SAIO® SDI3 Loopback I2S L:MIC R:LP
SAI@ SDI2 Loopback I2S L:MIC R:LP
SAIO® SDI1 Loopback I2S L:MIC R:LP

Channel Sel
Channel Sel
Channel Sel
Channel Sel

oONOTUV A WNEOO

L:MIC R:LP

ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
ENUM
BOOL
INT

INT

ENUM
INT

INT

INT

ENUM
BOOL
INT

INT

INT

INT

RPRRPRRPRRPRRPRRPRRPRRPREPRPREPRPRERREPRERRPENNPREPNRBRRPRPPRENRBRRPRRERPRPPRPRRRPRPRPRRPRPRRRRRRRRPRERRPREBRPREPRPRERRPREBRPRERBPRERPRRERRERPRPPRRPRRERRPRPR

SAI® SDI@ Loopback I2S
SAIO SDI3 Loopback I2S
SAIQ SDI2 Loopback I2S
SAI® SDI1 Loopback I2S Switch
SAIO SDI@ Loopback I2S Switch
SAIQ SDI3 Loopback Src Select
SAIQ SDI2 Loopback Src Select
SAIO SDI1 Loopback Src Select
SAIQ SDIO@ Loopback Src Select
SAI@ SDI3 Loopback Switch

SAI@ SDI2 Loopback Switch

SAIQ SDI1 Loopback Switch

SAIO SDIO@ Loopback Switch

SAIO Sync Out Switch

SAIO Sync In Switch

SAIO Receive PATH3 Source Select
SAIO Receive PATH2 Source Select
SAIO Receive PATH1 Source Select
SAIO Receive PATHO Source Select
SAIO Transmit SDO3 Source Select
SAIQ Transmit SDO2 Source Select
SAIOQ Transmit SDO1 Source Select
SAIO Transmit SDO@ Source Select
SAI@ Clk Auto Switch

SAIO PCM Read Wait Time MS

SAIO@ PCM Write Wait Time MS

3D Mode

ALC Capture Target Volume

ALC Capture Max PGA

ALC Capture Min PGA

ALC Capture Function

ALC Capture ZC Switch

ALC Capture Hold Time

ALC Capture Decay Time

ALC Capture Attack Time

ALC Capture NG Threshold

ALC Capture NG Type

ALC Capture NG Switch

ZC Timeout Switch

Capture Digital Volume

Capture Mute

Left Channel Capture Volume
Right Channel Capture Volume
Playback De-emphasis

Capture Polarity

PCM Volume

Left Mixer Left Bypass Volume
Right Mixer Right Bypass Volume
Output 1 Playback Volume

Output 2 Playback Volume

ADC Data Select

spk switch

hp switch

Headphone Switch

Speaker Switch

Main Mic Switch

Headset Mic Switch

Left PGA Mux

Right PGA Mux

Differential Mux

Mono Mux

Left Line Mux

Right Line Mux

Left Mixer Left Playback Switch
Left Mixer Left Bypass Switch
Right Mixer Right Playback Switch
Right Mixer Right Bypass Switch
OUT1 Switch

OUT2 Switch

Switch
Switch

Disable
Disable
Disable
Disable
From SDO@
From SDO@
From SDOO
From SDO@
Disable
Disable
Disable
Disable
From CRU
From IO
From SDI3
From SDI2
From SDI1
From SDIO@
From PATH3
From PATH2
From PATH1
From PATHO
off
[2]
(7]
Level 1
12
(7]
(2]
off

2]

0

5

10
Mute ADC Output
off

off

192 192
On

8

8

(7]
]
00
00
Left Left
off
off
On
On
on
On
DifferentiallL
Line 2R
Line 1
Stereo
Line 1L
Line 1R
[o]]
off
[o]]
off
off
off




ﬁ BOARDCON

uEmbedded Design Customize the embedded system based on Your Idea

Step 3: Execute the following command to play audio by Line out.

# tinyplay test.wav -D @ -d @ -p 1024 -n 3

console:/mnt/media_rw/88E7-4C8E # tinyplay test.wav -D @ -d © -p 1024 -n 3

Playing sample: 2 ch, 44100 hz, 16 bit 14590568 bytes

Supplementary instructions on audio output:

# tinyplay test.wav -D @ -d @ -p 1024 -n 3 // Line out audio output
# tinyplay test.wav -D 1 -d @ -p 1024 -n 3 // DP AIT mode audio output
# tinyplay test.wav -D 2 -d @ -p 1024 -n 3 // HDMI TX audio output

* Test by APP

Open the Music app for a audio test.

250 AM ® > B

Search apps

a8 ] Q) <

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music
Q E 8) Jgu
Search Settings Sound Recorder Video WebView Browser Tester

¢ 4 O B 9
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6:38AMO® W ¥

> BB
| Kl E3 X

m

Unknown artist

(=Y ssE7-4csE

VS test

audio output priority: HDMI TX audio output > DP AIT mode audio output > Line out

audio output.

6.11 RTC

Step 1: Install the coin cell battery.

Step 2: Set the system time.

# date -s "2025-01-14 14:53:00"

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

# hwclock -w

Step 4: Display the current hardware clock time.
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# hwclock

console:/ # date -s "2025-01-14 14:53:00"
Tue Jan 14 14:53:00 GMT 2025

console:/ # hwclock -w

console:/ # hwclock

2025-01-14 14:53:07+0000

console:/ # hwclock

2025-01-14 14:53:08+0000

console:/ # hwclock
2025-01-14 14:53:10+0000
console:/ # hwclock
2025-01-14 14:53:11+0000
console:/ # hwclock
2025-01-14 14:53:12+0000
console:/ # hwclock
2025-01-14 14:53:13+0000

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

saved.

130|console:/ # hwclock
2025-01-14 14:54:24+0000
console:/ # hwclock
2025-01-14 14:54:26+0000
console:/ # hwclock
2025-01-14 14:54:26+0000
console:/ # hwclock
2025-01-14 14:54:27+0000
console:/ # hwclock
2025-01-14 14:54:28+0000

If the network is connected, the RTC can synchronize with the network time.

6.12 RS485

RS485

‘RS485 Adapter:

B A GND
e

GND —
BEATeND | N
USB-to-RS485 Adapter PC

Step 2: Open the corresponding serial terminal, set the baud rate of the board to 1500000,

and set the baud rate of the RS485 test tool to 115200.
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File Edit View Options Transfer Script Tools Window Help File Edit View Options Transfer Script Tools Window Help
35§ ) 3 % Enter host <Alt+R= Gy BE S  B2e e A 3 53 [0 21 ¥ Enter host <Alt+R= s EBERELS EF2Y el
Ivserial-comsﬁllszoo x 1 4k Ivserial -com3  x 1 4 b

A c_atomic_enable] Update mode to 800x1280p59, type: 16(if:MIPI0, .
f'Ia :0x0) for vpl dclk: 66667000
[ 952 437043][  7333] rockchip-vop2 27d00000.vop: [drm:vopZ_crt
c_atomic_enable] set dclk_vpl To 66667000, get 66666667
[ 952.802649][ T333] dw-mipi-dsi2 27d80000 dsi: [drm:dw_mipi_d
sgz encoder_atomic_enable] final DsSI-Link bandwidth: 444446 x 4
Kbps

127 |console:
127 |console:
127 |console:
127 |console
127 |console
127 |console
127 |console
127 |console:
127 |console:
127 |console:
127|consaole:
Il 127 |console:
127|consaole:
127|consale
127|consale
127|console

127|console

127|console

127|console:
127 |console:

@

AL AL L L L A A L
e S S S S

| iy 127 |console
‘Ready Serial: COM25, 115200 1, 1 24 Rows, 55 Cols  VT100 ¢ |lf| Ready Serial: COM42, 150000 29, 17 29 Rows, 64 Cols  VT100 J

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

reception functionality.

# com /dev/ttyS5 115200 8 0 1

Fle Edit View Options Transfer Script Tools Window Help Fle Edit View Options Transfer Script Tools Window Help

351 F3 1 &3 2 Enter host <Alt+R> AR EBREG I mX Y el 35 F [ 23 X Enter host <Alt+R> AR IEES F2Y el F
lvserial-coms_:l.:l.szw X I 4 b [Vserial-:ams x} 4k
ddddddddddddddddddddddddddddddddddddddddddddddddddddddd - [||[130TconsoTe:/ & B
ddd 130|console:/ #

130|console:/ #
130|console:/ #
120|console:/ # com /dev/ttys5 115200 & 0 1

Bort = /dev/ttys5s
audrate = 115200
€s =

parwty =0
stopb = 1
[ 1024.656663][ c0] [0] wait finished: 1, lsr: 96
s[ 1027.873351][ T558] HealthLoop: wakeAlarmevent
[ 1027.877053][ T558] healthd: battery 1=50 v=3300 t=2.6 h=2 st
=3 ¢=-1600 fc=100 chg=au
w
w
w
i1
w
w
w
w
w
w
w
v [m
i 2 S
‘Ready Serial: COM25, 115200 2, 1 24 Rows, 55Cols  VT100 ||| Ready Serial: COMA42, 150000 29, 1 29 Rows, 64 Cols  VT100 B |

6.13 CAN
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Step 1: Connect the CAN test tool to the board as shown in the diagram below.

USB-CAN

File |Measurement | Trace Window Help
Timestamps: aggregate by ID anto secroll
o~
Timestamp Channel Bx/Tx CRN ID Sender Name
@ Measurement Setup | ¥ 29 |
4 Network 1 Driwver: Candl eAFT
4 Interfaces Interface: candle0
9 Interface Details: WP hasbitvid_1d508pid_S0Efémi_00#6&32LSId:
Can Databases
Bitrate: [s00000 - |©
Sample Point: ’87.5% v]
CarFD Bitrate: -
CarFD SampleFoint: -
Options configured by operating =system
|:| Lizsten only mode I
One—Shat mode
Triple Sampling
Anto-Reztart on bus off condition

Add Fetworl .. Bemowe Hetwork e

[ & || cenca

oo G4 00 00 00 00 00 OO0 a0 oo
1 2 3 4 5 6 T 8
[ Extended ID [TTRTE [C] Error Fram

1000 : ms A1 walues are Send Single

Step 3: Set up and activate the CAN network in CAN FD mode, with a nominal bitrate of

500000 and a data bitrate of 2000000.
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# ip link set can@ down
# ip link set can@ type can bitrate 500000 dbitrate 2000000 fd on
# ip link set can@ up

Measurement  Trace Window Help File Edit View Options Transfer Script Tools Window Help

& Enter host <Alt+R: > B 3 i Ir =l
— T [ HEGI G R Forerbost AR BB BRI SR @

« serial-com3 x} 4 b

Timestamp Channel Rx/Tx CAN ID Sender

130[console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
130|console:
| n » 130|console:
130|console:
130|console:

e e e e S N S S S S S S S S S S S S
A e ol e N e e e e e e e e W e e e

@ X Transmit View g X 130|console:
|| 130|console:
Loy pddres: i Payload 130|console:
15.25:12 e e T B T B B B B ] 130|console:
0o girm m o w om o o0 oo 130|console: ip link set can0 down
15:25:12 1 2 3 4 5 & T 8 conso'\:é/ # ip Tink set can0 type can bitrate 500000 dbitrate 20
- - - 00000 fd on
[T Extended 1D I8k [ Brror Fram console:/ # [ 1807.873505][ T558] HealthLoop: wakealarmevent

[ 1807.877283][ T558] healthd: battery 1=50 v=3300 t=2.6 h=2 st=3 c=
-1600 fc=100 chg=au

1000 El ms ALl velues are | Send Single |||console:/ # ip Tink set cani

0 up
[ 1815.440080][ T665] IPv6: ADDRCONF(NETDEV_CHANGE): canO: link beco
mes ready m
console:/ # -

Ready Serial: COMA42, 150000 34, 13 34 Rows, 69 Cols  VT100

_ )

Step 4: Configure CAN as the receiver.

# candump can@

File Measurement Trace Window Help File Edit View Options Transfer Script Tools Window Help
2 Enter host <Alt+R> B = o [
S— aseragste by T [ ste sereil CEREIREER: ] —ah 83 FHT @ O
= | serial-coms x| 4
Timestamp Channel Rx/Tx CAN ID Sender Name
console:/ # -
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ #
console:/ # candump can0
interface = can0, family = 29, type = 3, proto =1
<0x000> [8] 00 00 0O 0O 0O 00 00 0O
<0x000> [8] 00 00 00 00 00 00 00 00
<0x000> [8] 00 00 00 00 00 00 00 00
al il v <0x000> [8] 00 00 0O 00 00 00 00 00
<0x000> [8] 00 00 0O Q0 00 00 00 0O
<0x000> [8] 00 00 00 0O 00 00 00 00
Loz 8 X Trensmit View a8 x <0x000> [8] 00 00 00 00 00 00 00 00
. h <0x000> [8] 00 00 00 00 00 00 00 00
UL hddres: ey Hepdload] <0x000> [8] 00 00 00 00 00 00 00 00
20: s e R R <0x000> [8] 00 00 0O Q0 00 00 00 0O
| 15:29:29 0 00 8100 00 J§j00 J]00 [§00 oo <0x000> [8] 00 00 00 0O 00 00 00 00
| 15:29:30 1 2 3 4 5 B T 8 <0x000> [8] 00 OO 00 00 00 00 00 00
20: <0x000> [8] 00 00 00 00 00 00 00 00
152950 [ gxeanded 10 [CIrTR [ 2rvor Fran <0x000> [8] 00 00 00 00 00 00 00 00
15:29:30 <0x000> [8] 00 00 00 00 00 00 00 00
15:20:30 <0x000= [8] 00 00 OO0 00 0O OO0 00 00
— <0x000> [8] 00 00 00 00 00 00 00 00
15:29:30 H 1000 2| ms AL valnes are ' ||<0x000> [8] 00 00 00 0O 0O 0O 00 0O
15:20:30 <0x000> [8] 00 00 0O 00 00 00 00 00
| g <0x000> [8] 00 00 00 00 00 00 00 00 @
15:29:31 e
< [ 3
Trace | Ready Serial: COM42, 150000 34, 1 34 Rows, 63 Cols  VT100 B |

Step 5: Configure CAN as the sender.

# cansend can@ 123#DEADBEEFDEADBEEF
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| SN serial-com3 -

Timestanps: |delts 7 | ¥ szarezate by ID

Rx/Tx CAN ID

aute zeroll

Timestamp Channel Sender

« I 3

Log 8 X | Transmit View a x

Time G [ DL Payload
15:29:29 i) 65 o0 o0 oo oo o0 oo o0 oo
15:29:30 1 2 3 4 5 B T 8
15:29:30 Extended 1D RIR [7] Breor Fram
15:29:30
15:29:30
15:29:30 |= Send Repeat| 1000 |5 ms ALl values are | Send Single
15:29:30
15:29:31 ~

k] L3

Il Trece

File

ecureCRI

Edit View Options

£ TG G R erier host <akeR-

Transfer Script Tools

7 serial-com3  x

Window
Bh BRI FHY @

console
console

console
console
console

console
console
console
console

130
interface =
console:/ #

interface =
console:/ #

interface =
console:/ #

interface =
console:/ #

Ready

console:
console:

console:
console:
console:
console:

console:
console:
console:

console:
console:
console:
console:
console:

e s

/
2
c

[
[

[
[

[

e e e e e e e e o e o e e e e e e e

#

# cansend can0 123#DEADEEEFDEADEEEF
an0, family = 29, type =
ansend can0 123#DEADBEEFDEADBEEF

an0, family = 29, type = 3,
ansend can0 123#DEADBEEFDEADBEEF

ano, family = 29, type = 3,
ansend can0 123#DEADBEEFDEADBEEF

an0, family = 29, type = 3,

Serial: COM42, 150000 34, 13 34 Rows, 69 Cols

3, proto = 1

proto = 1

proto = 1

proto = 1

VT100

6.14 UART

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

UART

® 3V3

® TX

® RX

e GND E M b
UART UART
0

Step 2: UARTI1O test.

# com /dev/ttyS1e 115200 8 0 1

130|console:/ # com /dev/ttyS1@ 115200 8 0 1
port = /dev/ttySi1e

baudrate = 115200

cs =8

parity = @

Step 3: UART11 test.

# com /dev/ttyS11 115200 8 0 1
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130|console:/ # com /dev/ttyS11 115200 8 @ 1
port = /dev/ttyS11

baudrate = 115200

cs =8

parity = @

stopb = 1
kkkkkkkkkkkkkkkk
kkkkkkkkkkkkkkkk

6.15 SPI

Step 1: short circuit SPI3_ MISO and SPI3_MOSI pins of SPI.

Y Y Y FE e e
SPI '

.3V3
.SPI3_CLK
. SPI3_MOSI

PoreN

GND =

SPI

Step 2: Execute the test script: spidev_test.

console:/ # spidev_test

spi mode: ©

bits per word: 8

max speed: 500000 Hz (500 KHz)

console:/ # spidev_test

spi mode: ©

bits per word: 8

max speed: 500000 Hz (500 KHz)

console:/ #

6.16 Camera

videql video2 videall videol4 | | video22 video25

® - ® ® e .
(v e Cap -

.i‘ '
1- } . | . ‘ * °® - » |
:“’_A‘ vitteol [ vid®03 vide012 vid®013 | | vides?3 videozla‘

12x AHD Camera
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- Single-camera preview, using video0 as an example.

console:/mnt/media_rw/8CF4-026D #
eft=0,width=1920,height=1080 --stream-to=./out@_0.yuv <
VIDIOC_QUERYCAP: ok
[ 587.907508][ T2194] rkcif-mipi-1lvds: static crop, S_SELECTION(1920x1080@0:0) target: ©
VIDIOC_G_FMT: ok
VIDIOC_S_FMT: ok
Format Video Capture Multiplanar:

Width/Height
Pixel Format
Field

Number of planes :

Flags

Colorspace
Transfer Function
YCbCr Encod
Quantization
Plane ©

Bytes per Line :
: 3110400

Size Image

VIDIOC_G_SELECTION: ok
VIDIOC_S_SELECTION: ok
VIDIOC_REQBUFS: ok
VIDIOC_QUERYBUF: ok

: 1920/1080

'Nv12'

: None

1

: Default
: Default
: Default

: Default

1920

VIDIOC_QUERYBUF: ok

VIDIOC_QBUF: ok
VIDIOC_QUERYBUF:
VIDIOC_QBUF: ok
VIDIOC_QUERYBUF:
VIDIOC_QBUF: ok
VIDIOC_QUERYBUF:
VIDIOC_QBUF: ok

[ 587.917395][ T2194] rkcif-mipi-1lvds: stream[@] start streaming

[ 587.919464][ T2194] rkcif-mipi-lvds: Allocate dummy buffer, size: 0x003f5000

[ 587.921716][ T2194] rockchip-mipi-csi2 mipi®-csi2: stream on, src_sd: 0000000040209343,
sd_name:rockchip-csi2-dphy@

587
587
587
587
587
587

.921818][ T2194]
.921872][ T2194]
.922174][ T2194]
.923563][ T2194]
.923581][ T2194] techpoint 7-0047:
.924373][ T2194] techpoint 7-0047:
.967839]1[ T2194]
.968000][ T2194] techpoint 7-0047:
.969050][ T2194] techpoint 7-0047:
.015133][ T2194]
.015288][ T2194] techpoint 7-0047:
.016347][ T2194] techpoint 7-0047:
.062278][ T2194]
.062423][ T2194] techpoint 7-0047:
.063482][ T2194] techpoint 7-0047:
.122844][ CO] (©x27c8000Q)MIPI_CSI2 ERR1:0xffo (fs/fe mis,vc: @ 1 2 3) (f_seq,vc: @ 1 2 3)
_STREAMON: ok

reso_dtect =

reso_dtect =

reso_dtect =

rockchip-mipi-csi2 mipi@-csi2: stream ON

rockchip-csi2-dphy@: dphy@, data_rate_mbps 594

rockchip-csi2-dphy csi2-dphy@: csi2_dphy_s_stream stream on:1, dphy®, ret o
reso_dtect =

detect channel @ is not supported, default 1080P_25
set channel 0 1080P_25

detect channel 1 1080P_25
set channel 1 1080P_25

detect channel 2 is not supported, default 1080P_25
set channel 2 1080P_25

detect channel 3 is not supported, default 1080P_25
set channel 3 1080P_25

0 bytesused: 3110400 ts: 587.268879
1 bytesused: 3110400 ts: 587.308881 delta: 40.002 ms
2 bytesused: 3110400 ts: 587.348899 delta: 40.018 ms

The file will save as under the current directory.
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127]|console:/mnt/media_rw/8CF4-026D # ls

1.png Audiobooks Pictures s.png
2.png DCIM Podcasts sl.png
3.png Documents Recordings s2.png
4.png Download Ringtones s3.png
4k .mp4 Go-home.mp3 System\ Volume\ Information s4.png

4k60.mp4 Hejie-jingguo.mp3 black_list snapshot
5.png LOST.DIR log test.wav
6.png Movies video®
Alarms Music photo@ videol
Android Notifications photol white_list
console:/mnt/media_rw/8CF4-026D #

Copy the file to PC then play it by 7yuv

@3 7yuv - fout0 2.yuv (C:\Users\Administrator\Desktop)] - RawGfx
Fle Edit View Mode Window Tools

Format &
VU420 planar WVIZ 1
[wzn :‘x ‘msn <] (o)
Align: Stride:
1 2] 1e20

LE BE s 15

Bit Order
LSB left () MSB left

Anto Deteot

X0|Y 0| Frame 0] GridX 0 | GridY 0 | Offs 0

Hdr 0 1920x1080 NV12 INS

6.17 Video Playback

Step 1, open the Video app for video playback test.
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250 AM® ¢ ¢ [

Search apps

& Ll @ @

Calculator Calendar Camera Chromium Clock
Contacts Explorer Files Gallery Music

Q E 3) Jgu

Search Settings Sound Recorder Video WebView Browser Tester

56



ﬁ BOARDCON

“Embedded Design Customize the embedded system based on Your

Idea

70

* The EM3576 supports video playback up to 4K at 60Hz, with support for the following
decoding formats: VP8, H.264, H.265, VP9, and AV 1.

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