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Introduction 

1. Overview 

Boardcon EMT113 is a single board computer powered by Allwinner T113-S3/S4 

dual-core ARM Cortex-A7 SoC with 128MB/256MB DDR3 on-chip memory and HiFi4 

DSP to provide the high efficient computing power, 8GB eMMC flash, and features such 

as RS485 and gigabit Ethernet that makes it suitable for Commercial display, Industrial 

control, Car Instrument and medical devices. 

 

2. Product Parameters 

Basic Parameters 

SOC T113-S3/S4 

CPU 
• Dual-core ARM Cortex-A7 

• 32KB L1I-cache + 32KB L1 D-cache per core, and 256KB L2 
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cache 

DSP 
• Single-core HiFi4 

• 32KB I-cache + 32KB D-cache 

Video 

Decoder 

• H.265 up to 1080p@60fps 

• H.264 up to 1080p@60fps 

• H.263, MPEG-1/2/4, JPEG, Xvid, Sorenson Spark, up to 

1080p@60fps 

Encoder 
• JPEG/M JPEG up to 1080p@60fps 

• Supports input picture scaler up/down 

RAM SPI 128MB(-S3)/256MB(-S4) DDR3 

ROM 8GB eMMC5.1(up to 32GB) 

Support system Buildroot 

Hardware Parameters 

Extended Storage  • Support 1x MicroSD Card 

Display  

• Support 1x RGB (multiplexed with LVDS1) output 

• Support 1x MIPI DSI/Dual-LVDS output 

• Support 1x TV out output 

Audio • Support 1x Headphone output/input 

USB  
• Support 1x USB2.0 OTG, Micro USB 

• Support 3x USB2.0 Host, Dual-USB AF and 4 pin connector 

Network  

• Support 1x Gigabit Ethernet 

• Support 1x WIFI/BT module 

• Support 1x 4G module 

Camera Support 2x TV out, RCA connector 

Peripheral 

communication 

• Support 1x RS485 

• Support 1x UART 

Other parameters Support 1x Debug, 1x IR, 1x RTC, 1x ADC 

Electrical Parameters 
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Power supply input 

voltage 
12V/3A 

RTC input voltage 3V/0.6uA 

Operating temperature 0~70º 

Storage temperature -40~85º 

Structural Parameters 

Core board dimensions 36mm x 30mm 

Motherboard 

dimensions 

130mm x 85mm 

3. Hardware Interface Introduction 

 

Interface parameters 

Power in 12V DC power input interface 

Reset Reset key 

Micro USB Micro USB interface, OTG download interface 
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Ethernet Gigabit Ethernet RJ45 interface 

1X USB2.0 Host(1) Dual-layer USB2.0 HOST interface 

1X USB2.0 Host(2) USB expansion interface 

WIFI&BT WIFI&Bluetooth module 

1X UART UART4, RS232 level interface 

PCle2.0 4G model 4G model interface 

RTC RTC coin cell connector 

Audio I/O Earphone output/input 

Nano SIM Nano SIM card port 

Micro SD MicroSD card slot 

IR infrared receiver 

Debug debug the serial port 

RS485 RS485 communication interface 

ADC ADC interface 

MIPI_DSI/Dual-LVD

S 
DSI/Dual-LVDS display interface 

RGB RGB interface 

TV out RCA connector 

2X TV IN 2X RCA connector 

 

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 
phoenixsuit PhoenixSuit_EN.

msi 

USB Download tool and OTG 

USB driver  

2 CH9102X SETUP.EXE Serial port debugging driver 

3 Serial Terminal Tool SecureCRT.exe Debugging tool 
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1.Install Download Tool 

Step 1, open tools\phoenixsuit_V1.1.0_20150325\PhoenixSuit_EN.msi 

Step 2, click Next to install the tool. 

 

Step 3, click button Next. 
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Step 4, The install OTG USB download driver pops up when you install the PhoenixSuit. 

Then click Next to install. 
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Step 5, after the installation is complete, connect the board and PC with USB OTG cable 

and press the Boot select key SW2 and hold 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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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. 

 



 Customize the embedded system based on Your Idea 

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. 



 Customize the embedded system based on Your Idea 

 

Step 5, configure as shown in the following figure: 
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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 16.04 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 

100G. If you do multiple builds, you will need more hard 

drive space. 

Ubuntu 16.04 system 

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 system 

Network: online           

Permission: root 
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2.1 Install dependent packages 

# sudo apt-get install git  

# sudo apt-get install gnupg 

# sudo apt-get install flex 

# sudo apt-get install bison  

# sudo apt-get install gperf 

# sudo apt-get install build-essential  

# sudo apt-get install zip  

# sudo apt-get install curl 

# sudo apt-get install libc6-dev 

# sudo apt-get install libncurses5-dev:i386 

# sudo apt-get install x11proto-core-dev 

# sudo apt-get install libx11-dev:i386 

# sudo apt-get install libreadline6-dev:i386 

# sudo apt-get install libgl1-mesa-glx:i386 

# sudo apt-get install libgl1-mesa-dev 

# sudo apt-get install g++-multilib 

# sudo apt-get install mingw32 

# sudo apt-get install tofrodos 

# sudo apt-get install python-markdown 

# sudo apt-get install libxml2-utils 

# sudo apt-get install xsltproc 

# sudo apt-get install zlib1g-dev:i386 

# sudo apt-get install gawk 

# sudo dpkg-reconfigure dash   //select no 

# sudo ln -s /usr/lib/i386-linux-gnu/mesa/libGL.so.1 /usr/lib/i386-linux-gnu/libGL.so 

# sudo apt-get install u-boot-tools 

# sudo apt-get install libssl-dev 

If the compilation encountered error, please according to the error message install the 

corresponding software package. 

3.Compile Source  

Step 1, unzip the source 

$ tar xvfj t113-s-v1.1-2.1-20250911.tar.bz2 

$ cd t113-s-v1.1-2.1-20250911  

Step 2, Configuration 

$ ./build.sh config     //Configuration 

 

zhaolinhai@boardcon:~/T113/ t113-s-v1.1-2.1-20250911$ ./build.sh config 
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Welcome to mkscript setup progress 

All available platform: 

   0. linux 

Choice [linux]: 0 

All available linux_dev: 

   0. bsp 

   1. dragonboard 

   2. longan 

   3. tinyos 

Choice [longan]: 2 

All available kern_ver: 

   0. linux-5.4 

Choice [linux-5.4]: 0 

All available ic: 

  0. t113    #T113-S3 

  1. t113_s4   #T113-S4  

  2. t113_s4p   #T113-S4P 

Choice [t113]: 0 

All available board: 

   0. evb1 

   1. evb1_auto 

   2. evb1_auto_nand 

   3. evb1_auto_nor 

Choice [evb1_auto]: 1 

All available flash: 

   0. default 

   1. nor 

Choice [default]: 0 

All available gnueabi: 

   0. gnueabi 

   1. gnueabihf 

Choice [gnueabi]: 0 

INFO: Prepare toolchain ..... 

toolchain_archivedir=/home/zhaolinhai/T113/ 

t113-s-v1.1-2.1-20250911/build/toolchain/gcc-linaro-5.3.1-2016.05-x86_64_arm-linux-gnueabi.tar. 

xz 

 

Step 3, compile kernel and File system 

Select the display device 

Path: t113-s-v1.1-2.1-20250911\device\product\configs\evb1_auto\uboot-board.dts  

//display_type: 0-lvds   1-AV_PAL    2-AV_NTSC    3-mipi   4-RGB 



 Customize the embedded system based on Your Idea 

# define display_type 4 

# if (display_type == 4) 

 # define TFT_7Inch_RGB 0  //1: 7 inch RGB; 0: 5 inch RGB 

# endif  

 

Path: t113-s-v1.1-2.1-20250911\device\product\configs\evb1_auto\board.dts  //display_type: 

0-lvds 1-AV_PAL 2-AV_NTSC 3-mipi 4-RGB 

#define display_type 4 

#define Touch_gt9xx   0  //1: touch is gt9xx(mipi,lvds)  0: touch is gsl1680(5inch rgb) 

#if (display_type == 4) 

 #define TFT_7Inch_RGB 0  //1: 7 inch RGB; 0: 5 inch RGB 

#endif  

t113-s-v1.1-2.1-20250911\platform\framework\auto\rootfs\etc\qtenv.sh 

 #TouchDevice=gt9xxnew_ts 

 TouchDevice=gslX680 

t113-s-v1.1-2.1-20250911\platform\framework\auto\rootfs\etc\init.d\rcS 

#insmod /lib/modules/5.4.61/gt9xxnew_ts.ko 

insmod /lib/modules/5.4.61/gslX680new.ko 
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Compile in one step 

$ ./build.sh 

 

Compile in separately 

(1), compile kernel 

$ ./build.sh menuconfig    // Configure the kernel 

$ ./build.sh saveconfig     // replace 

kernel/linux-5.4/arch/arm/configs/sun8iw20p1smp_t113_auto_defconfig 

$ ./build.sh kernel 

(2), compile File system 

$ ./build.sh buildroot 

Step 4, compile QT 

$ ./build.sh qt 
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Step 5, generated image file 

$ ./build.sh pack 

 

Image t113_linux_evb1_auto_uart0_240627.img is generated in /out directory.  

Step 6, Clear all generated files 

$ ./build.sh distclean 

Note: Step 6 is only required if you need to clear all generated files. 
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4. Burn Images 

4.1 Burn by USB 

Step 1, Open download tool PhoenixSuit. 

 

Step 2, open Firmware -> Image select the download firmware 

t113_linux_evb1_auto_uart0_240627. 
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Step 3, connect PC and development board with Micro USB cable, keep pressing the 

Boot select key SW2 and power the board until the download tool PhoenixSuit pop up 

the upgrade window. 
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Step 4, click Yes to flash. 
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4.2 Burn by sdcard 

Step 1, open download tool PhoenixCard. 

Step 2, click “Image” to add the image. 

Step 3, select “Product” or “Start up”. 

Step 4, Insert SD card to the PC. 

Step 5, when the phoenixCard “output message” show “Find Driver” then select driver in 

“Dev List”.  

Step 6, click “Burn” to burn the Image to sdcard. 
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Step 7, wait for burning to complete. 
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Note: If the card already has more than one partition, the first operation may fail, re-click

“Burn” can be normal Burn. 

After using PhoenixCard to make a mass production card or a start up card, when there 

are multiple partitions in the card, and some of the partitions can not be recognized by 

Windows system, the file browser to see the capacity is very small, if you need to restore 

as a memory card, use the PhoenixCard “Restore” to format, the card will be formatted 

into a single partition, the capacity is also normal. 

You can also use the disk partitioning tool that comes with Windows to delete partitions. 

 

5.  Buildroot Application  

5.1 Normal display 

EMT113-S3 Buildroot supports 10.1” LVDS, 10.1” MIPI, 7” RGB LCD display, TV OUT. 

However, there is pin multiplexing, can not be displayed at the same time, can only 

select one of the displays by updating the corresponding image as follow: 

Support 10.1’’ LVDS LCD: t113_linux_evb1_auto_uart0_lvds.img 

Support 10.1’’ MIPI LCD: t113_linux_evb1_auto_uart0_mipi.img 

Support 5’’ RGB LCD: t113_linux_evb1_auto_uart0_RGB_LCD5.img 

Support AV OUT: t113_linux_evb1_auto_uart0_AV_PAL.img 

The 10.1’’ LVDS LCD display effect diagram is as follows: 

 

The 10.1’’ MIPI LCD display effect diagram is as follows: 
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The 5’’ RGB LCD display effect diagram is as follows: 

 
 

The AV OUT display effect diagram is as follows: 
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5.2 TVIN 

Step 1, Connect the AV Camera to the TVIN0/TVIN1 on the EMT113-S3 , then power on 

and execute follow command: 

TV-IN0: 

 

    # tvdtest 4 0 720 576 ./ 4 100 25 

 

 

TV-IN1: 

     

# tvdtest 4 1 720 576 ./ 4 100 25 
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Step 2, After executing the command, get the following file in the current directory: 
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Step 3, Copy the file to the sdcard then insert the sdcard to the PC. Open 7yuv.exe (need 

install 7yuv.exe in pc) to review the TN-IN picture. The Format select: YVU420 planar 

NV21. 
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5.3 Micro USB  

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

Connect Micro USB cable to the PC.  

 

After the system boot, execute the following command in Windows CMD to test adb: 

# adb shell 

 

 

Micro USB to Host:  

The Micro USB to Host used as a WIFI signal. Connect the WIFI antenna and power on. 

When the system boot, the default is ADB. Execute follow command to switch HOST to 

WIFI signal. 

 

# cd /sys/devices/platform/soc@3000000/soc@3000000:usbc0@0 

# echo usb_host > otg_role          //Switch to Host 

# /etc/wlan-connect.sh Boardcon Boardcon43435656 1    //Connect to WIFI, the SSID: 
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Boardcon Password:Boardcon43435656 

# ping -I wlan0 www.boardcon.com   //Test network 

 

 

http://www.boardcon.com/


 Customize the embedded system based on Your Idea 

 

 

 

 

5.4 Bluetooth 

Step 1, connect the antenna. 

Step 2, Bluetooth test. 

# cd /sys/devices/platform/soc@3000000/soc@3000000:usbc0@0 

# echo usb_host > otg_role   //Switch adb to Host 

# insmod /lib/modules/5.4.61/rtk_btusb.ko   
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# hciconfig   //View bluetooth device 

 

# bluetoothd -d -n &    //Start the Bluetooth service and run in the background 

# bluealsa -p a2dp-source &   //Start the Bluetooth audio service 

# bluetoothctl   //Enter the Bluetooth console 

 

# show   //View own Bluetooth device 

 

# power on   //Turn on the Bluetooth device 

# devices   //View Bluetooth devices 

# scan on   //Scan for Bluetooth devices 

# scan off   //Stop scanning the Bluetooth device 

# connect D8:6C:02:4B:2D:11   //Connect to Bluetooth headset 

# aplay -D bluealsa:DEV=D8:6C:02:4B:2D:11 //mnt/usb/sda1/shiguojingqian.wav   //Play 

audio file, Bluetooth headset has audio output 

# exit   //Exit the Bluetooth console 

5.5 SD card 

Step 1, insert the micro SD card into the board, then power on. 
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Step 2, Execute the follow command to view the SD card drive device auto-mount 

directory. 

# df -l 

# ls /mnt/sdcard/mmcblk1p1 

 

5.6 USB host 

Step 1, insert USB 2.0 flash drive into the USB interface. 
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Step 2, Execute follow command to view the USB flash drive device auto-mount directory. 

# df -h 

# ls /mnt/usb/sda1 

# ls /mnt/usb/sdb1 

# ls /mnt/usb/sdc1 

 



 Customize the embedded system based on Your Idea 

5.7 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 

 

Step 3, internet test. 

# ping -I eth0 www.boardcon.com   
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5.8 4G(EC20) 

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

Step 2, connect antenna and insert SIM card. 

Step 3, execute follow command to test 4G. 

# cd /etc/ppp/peers 

# pppd call quectel-ppp & 
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Step 4, network testing. 



 Customize the embedded system based on Your Idea 

 

5.9 Headset 

Step 1, plug the headphones into the headphone jack. 

Step 2, execute follow command to play audio file in the sdcard. 

# aplay -l 

# cat /proc/asound/card 

# aplay -D hw:0,0 /mnt/sdcard/mmcblk1p1/test.wav 

Step 3, execute follow command to recording test. 

# arecord -Dhw:audiocodec -f S24_LE -r 44100 -c 1 -d 100 -vvv test.wav 

# aplay -D hw:0,0 test.wav 

Step 4, execute follow command to set the volume. 

# amixer -c 0 cset numid=17,iface=MIXER,name='Headphone volume' 7   // the value is 0-7 

5.10 RTC 

Step 1, install the coin cell battery.  

Step 2, execute follow command to set the RTC time.  

# date -s "2024-09-13 12:00:00" 

# hwclock -w 
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# hwclock 

 

 

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: 

# cat /proc/bus/input/devices 

# hexdump /dev/input/event2 
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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, put the “com” file the the board then execute the following commands on the terminal serial 

ports of board A and board B respectively. 

# ./system/bin/com /dev/ttyS5 115200 8 0 1   



 Customize the embedded system based on Your Idea 

 

Step 3, at this time, you can test the RS485 communication. 

 

5.13 UART 

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

Step 2, UART4 test:  

# ./system/bin/com /dev/ttyS4 115200 8 0 1   



 Customize the embedded system based on Your Idea 

 

5.14 Play Video 

Execute follow command to test:  

# ps -ef 

Kill applauncher and qt_daemon 

 1241 root     applauncher 

 1242 root     qt_daemon 

 1244 root     [jbd2/mmcblk0p8-] 

 1245 root     [ext4-rsv-conver] 

 1246 root     [ext4lazyinit] 

 

# kill 1241 

# kill 1242 

Execute follow command to play:  

# fbinit 

# /etc/qtenv_video.sh 

# xplayerdemo 

# set url:/mnt/usb/sda/Test.mp4 

# play 

# stop 

Press “ctrl + c” to exit play video. Then execute follow command to display desktop. 
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