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Overview  

The content of this document is only described for the development board Idea3588 , aiming to help 

users quickly understand, apply and develop the Idea3588 development board. 

System Support 

Development Board Android12 Debian11 Buildroot 

EM305X_V1 

Mini305X-V1 
N N Y 

Revision History 

Version Date Author Revision History 

V1.0 2024-05-13 Boardcon Team Initial version 

Version update instructions 

Due to product version upgrades or other reasons, the content of this document will be updated from 

time to time. At the same time, it will be synchronized to the Boardcon website.   

If you have any questions, concerns or comments about what is stated in the document, please feel 

free to contact us. 

• Company: Boardcon embedded design limited 

• Address: 2508 Haofang Tianji Plaza, 11008 Beihuan Avenue, Nanshan District, Shenzhen, 

GuangDong, China. 518051 

• URL: https://www.armdesigner.com/ https://www.boardcon.com/   

• Email: market@armdesigner.com 

• Technical Support Inquiries: support@armdesigner.com 

• Tel: +86-755-26481393 

+86-755-27571591  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.armdesigner.com/
https://www.boardcon.com/
mailto:market@armdesigner.com
mailto:market@armdesigner.com


 

3 
 

Customize the embedded system based on Your Idea 

Content 

Introduction ............................................................................................................................................ 4 

1. Overview .................................................................................................................................... 4 

2. Product Parameters ................................................................................................................... 4 

3. Hardware Interface Introduction ................................................................................................. 5 

Install Drivers and Tool .......................................................................................................................... 6 

1.Install V3_Aml_Burn_Tool and Device Driver .............................................................................. 6 

2.Install CH9102X Driver .............................................................................................................. 12 

2.1 How to connect the serial port tool .................................................................................. 12 

2.2 Install driver ..................................................................................................................... 12 

3.Install Serial Terminal Tool ......................................................................................................... 14 

Buildroot .............................................................................................................................................. 16 

1.Compiler Environment ............................................................................................................... 16 

2.Install Tools ................................................................................................................................ 16 

3.Compile Source ......................................................................................................................... 16 

4.Burn Images .............................................................................................................................. 19 

5.Buildroot Application .................................................................................................................. 21 

5.1 SPI display ...................................................................................................................... 21 

5.2 SD card ........................................................................................................................... 21 

5.3 USB host ......................................................................................................................... 21 

5.4 Ethernet ........................................................................................................................... 21 

5.5 WIFI ................................................................................................................................. 22 

5.6 Bluetooth ......................................................................................................................... 23 

5.7 4G(EC20) ........................................................................................................................ 24 

5.8 KEY ................................................................................................................................. 25 

5.9 PIR .................................................................................................................................. 26 

5.10 RTC ............................................................................................................................... 26 

5.11 IR ................................................................................................................................... 27 

5.12 RS485 ........................................................................................................................... 27 

5.13 Camera ......................................................................................................................... 28 

5.14 Speaker ......................................................................................................................... 29 

  



 

4 
 

Customize the embedded system based on Your Idea 

Introduction 

1.  Overview 

The EM305X integrates a dual-core ARM Cortex-A35 processor, which handles the OS, Wi-Fi/BT 

protocol, and user applications. The built-in NPU features a multi-threaded programmable engine and 

an ISP. The NPU supports INT8/INT16 inference for all popular deep learning frameworks, including 

TensorFlow and Caffe. The processor offers a rich set of advanced network and peripheral interfaces, 

including a 10/100/1000M Ethernet MAC with RGMII, a USB OTG port, multiple SDIO/SD card 

controllers, as well as UART, I2C, high-speed SPI, and PWM interfaces, making it suitable for smart 

IP cameras. 

 

2. Product Parameters 

Basic Parameters 

SOC C305X 

CPU Dual ARM® Cortex™ A35 CPU 

NPU 

• 2 NN cores with INT8 inference performance up to 2 Tops          

• 1 programmable processing unit (PPU) up to 10.56 GFLOPS FP16 

or 5.28 GFLOPS FP32 

Video Encoder 

Support high-efficient H.265/H.264 video encoding up to 

2688x1944@30fps + 1080p@30fps 

RAM 2GB DDR4 

ROM 8GB eMMC 

Support system Buildroot 

Hardware Parameters 

Extended Storage  • Support 1x MicroSD Card 

Display  • Support 1x RGB TFT_LCD 1.8’ 128x160 output 

Audio • Support 1x Speaker output 

USB  

• Support 2xUSB2.0 

• Support 1x USB2.0 Micro USB(shared with USB2.0) 
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Network  

• Support 1x Gigabit Ethernet 

• Support 1x WIFI/BT module 

• Support 1x 4G module 

Camera Support 1xCamera 

Peripheral communication • Support 1xRS485 

Other parameters Support 1xDebug, 1xIR, 1xRTC, 1xPIR 

Electrical Parameters 

Power supply input 

voltage 

• 12V/3A                                                       

• POE                     

RTC input voltage 3V/0.6uA 

Operating temperature 0~70º 

Storage temperature -40~85º 

Structural Parameters 

Core board dimensions mm x mm 

Motherboard dimensions mm x mm 

3. Hardware Interface Introduction 

 

Interface parameters 

Power in 12V DC power input interface  

Reset Reset key 

Boot Boot key 

USB Micro USB Micro interface, OTG download interface 

Ethernet Gigabit Ethernet RJ45 interface or POE power input interface 

USB2.0 Host Dual-layer USB2.0 HOST interface 

User Key 6x ADC User key 

WiFi&BT WiFi&Bluetooth module 

RTC RTC coin cell connector 



 

6 
 

Customize the embedded system based on Your Idea 

CSI Camera CON2 interface 

Audio O Speaker output 

Nano SIM SIM card interface 

Micro SD Micro SD card interface 

IR infrared receiver 

Debug debug the serial port 

RS485 RS485 communication interface 

PIR PIR Infrared Sensor Head 

Light Sensor Light Sensor interface 

SPI LCD 1.8’ SPI LCD 

 

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 
Aml_USB_Burn_Tool V3_setup_V3.1.4.ex

e 

OTG USB Burn tool 

2 DNL dpinst64.exe OTG USB download driver 

3 CH9102x PreInstaller.exe Serial port debugging driver 

4 Serial Terminal Tool SecureCRT.exe Debugging tool 

1.Install V3_Aml_Burn_Tool and Device 

Driver  

Step 1, open Tools/V3_setup_V3.1.4.exe. 

Step 2, Select Setup Language. 
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Step 3, click button Next to install. 

 

 

 

 

 

Step 4, The Micro USB Device Driver Installation Wizard automatically pops up after the 

V3_Aml_Burn_Tool installation is completed. 
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Step 5, after the installation is complete, connect the board and PC with Micro USB cable then power 

the board, the following information is displayed in the Computer Device Manager, indicating that 

the USB driver was successfully installed. 
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Step 6, 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. 

 

Method 1, Right-click on DNL and select Properties-Driver-Update Driver, choose to install 

from the specified location, and then select: \C:\Amlogic\Aml_Burn_Tool\V3\Driver. 
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Method 2, First go to the directory specified by the tool installation, first click dpscat.exe. signature 

driver 
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Then according to machine's system bits, choose the corresponding installation, 64-bit selection 

dpinst64.exe, 32-bit selection dpinst32.exe. 

 

Step 7, after the installation is completed, the following device information can be seen in the 

Computer Device Manager.  
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2.Install CH9102X Driver 

2.1 How to connect the serial port tool 

 

Pin Connection Description 

RXD Receive, connect to RX pin of the board. 

TXD Transmit, connect to TX pin of the board. 

GND Ground, connect to GND pin of the board. 

3V3 No need to connect. 

 

Pin Connection Description 

1 RX, connect to TXD pin of the CH9102X Module. 

2 TX, connect to RXD pin of the CH9102X Module. 

3 Ground, connect to GND pin of the CH9102X Module. 

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. 
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Step 4, after the installation is completed, the device will be listed under Device Manager -> ports 

with unique serial port assigned. 
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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. 

 

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. 
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Step 5, configure as shown in the following figure: 

 

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

1.Compiler Environment 

It is recommended to use Ubuntu 18.04 or higher version for compilation. If you encounter an error 

during compilation, you 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 need more hard drive space. 

Ubuntu 18.04 system 

2.Install Tools 

 

3.Compile Source  

In the root directory of the source code, execute the following command: 

$ ./build_all.sh 

======== Build Options ======== 

    1.c1-ae400 

    2.c1-ae401 
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    3.c1-ae402 

    4.c2-af400 

    5.c2-af401 

    6.c2-af400-nand 

    7.c1-ae401-nand 

    8.c2-af401-nand 

    9.c2-af402 

    ... 

=============================== 

please select a num：4 

Build all of c2-af400 

======== NN Version Options ======== 

    1. v6.4.2.1 

    2. v6.4.3 

    3. v6.4.4.3 

    4. no NN 

    ... 

==================================== 

please select a num：2 

Build NN v6.4.4.3 version driver 

======== Build WIFI Options ======== 

    1.AP6398 

    2.AP6256 

    3.AP6201BM 

    4.AP6201BM-MINIME 

    5.RTL8723DS 

    6.no WIFI 

=============================== 

please select a num:5 

Build WIFI AP6256 driver 

======== Build USB Options ======== 

    1.UVC 

    2.UAC1 

    3.UAC2 

    4.UVC+UAC1 

    5.UVC+UAC2 

    6.UVC+RNDIS 

    7.UVC+UAC1+RNDIS 

    8.UVC+UAC2+RNDIS 

    9.no USB 

=============================== 

please select a num:9 

Don't build USB 
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Compile ipcdemo 

$ ./build_ipcdemo.sh 

*********************start build ipcdemo****************************** 

======== Build Options ======== 

    1.c1-ae400 

    2.c1-ae401 

    3.c1-ae402 

    4.c2-af400 

    5.c2-af401 

    6.c2-af400-nand 

    7.c1-ae401-nand 

    8.c2-af401-nand 

    9.c2-af402 

    10.clean 

=============================== 

please select a num：4 

Build ipcdemo for c2-af400 

======== Build NN Options ======== 

    1.v6.4.2.1 

    2.v6.4.3 

    3.v6.4.4.3 

    4.no NN 

=============================== 

please select a num：3 

 

Pack image 

$ ./build_usbimage.sh c2_af400 

 

If you debug the module separately, after the complete compilation once, the next debugging can 

directly compile each module, such as after modifying the dts, only need to compile:  

 

$ ./build_dtb.sh c2_af400 

$ ./build_usbimage.sh 

 

Pack image: 

$ ./build_usbimage.sh c2_af400 

After compiling, the generated firmware is stored in the following directory: 

 

The aml_upgrade_package.img file is the firmware we need. 
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4.Burn Images 

Step 1, Open the Aml_Burn_Tool software.

 

Step2,Load the firmware to burn.

 

Step3,Click the start button. 
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Step4, Plug in the OTG, hold down the Update button, power it back on, and the firmware will be burned. 
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5.Buildroot Application  

5.1 SPI display 

The EM305X default support SPI display. Only display “Boardcon”. 

5.2 SD card 

Step 1, insert the microSD card into the card slot, then power on. 

 

Step 2, view the SD card automatic mount directory. 

 

# df -h

 

 

5.3 USB host 

Step 1, insert the USB 2.0 flash drive into the USB interface. 

 

Step 2, Disconnect the OTG device 

 

Step 3, view the USB flash automatic mount directory. 

# df -h 

 

5.4 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 the Gigabit Ethernet 

recognition is successful. 

 

# ifconfig 
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Step 3, internet test. 

# ping -I eth0 www.boardcon.com   

 

5.5 WIFI 

Step 1, Configure the SSID and password for the WiFi you want to connect to. 

 

 

Step 2, Connect to WiFi. 

 

 

Step 3, Dynamic IP acquisition. 
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Step 4, View WiFi devices. 

 

 

Step 4, internet test: 

 

5.6 Bluetooth 

Step 1, connect the antenna. 

 

Step 2, execute the following command to enable Bluetooth: 

 

# bt_init_bcm.sh 
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Step 3, viewing device status: 

 

 

5.7 4G(EC20) 

Step 1, insert 4G module to PCIe slot (4G model:EC20). 

 

Step 2, connect antenna and insert SIM card And disconnetct otg. 

 

Step 3, execute the following command to realize ppp dialing: 

 # pppd call quectel-ppp & 
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Step 4, execute the following to view the network interface status: 

 

Step 5, ADD DNS 

 

Step 6, execute the following to check the connectivity of the detection network: 

 

 

5.8 KEY 

Pressing different keys will print different key values. 
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5.9 PIR 

Step 1, execute the following command to test PIR 

 

# pir_test.sh 

 

The PIR sensor obtains a value of 1 if it senses the object displacement in place, and 0 otherwise. 

 

5.10 RTC 

Step 1, install the coin cell battery.  

  

Step 2, the RTC synchronization test is performed while connected to the network.  

date -s "2024-05-17 15:26:00" //use the command date -s "YY-MM-DD hh:mm:ss" to modif 

the date and time of the system   

# hwclock -w            // set RTC from system time  

# hwclock  

 

 

  



 

27 
 

Customize the embedded system based on Your Idea 

After setting the time zone correctly, confirm that the time matches the actual time. After confirming 

the RTC time synchronization, power off, only the RTC coin cell battery is kept, other devices are 

disconnected, the development board is idle for a period of time, and then connect the power 

supply to confirm whether the time is running. 

 

5.11 IR 

Step 1, execute the following command to turn on IR receiving data information printing: 

# echo 1 > /sys/class/remote/amremote/debug_enable 

# echo 7 > /proc/sys/kernel/printk 

 

Step 2, press the remote control against the infrared receiver head, and the return value can be 

obtained in the terminal printing. 

 

5.12 RS485 

Step 1, connect the RS485 ports of board A and board B as follows: 

 

Step 2, execute the following commands on the terminal serial ports of board A and board B. 

 

gpio475 value=1 receive ,gpio475 value=0 send 

 

Left receives, right sends. 

 

Left sends,right  receives. 
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5.13 Camera 

Step 1, connect the IMX307 module to the camera interface. 

 

Step 2, camera test. 

 

Enter while browsing: 

http://192.168.xx.xx:8888/ 

 

account: admin 

password: admin 

 

Enter the main screen to preview the camera. 

http://192.168.xx.xx:8888/
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5.14 Speaker 

Step 1: Plug in the speaker device. 

 

Step 2, check the sound card device 

 

Step 3, use the following command to play the audio. 

# aplay -Dhw:0,0 test.wav 

 


