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1. Introduction

1.1. About this Manual

This manual is intended to provide the user with an overview of the board and benefits, complete features

specifications, and set up procedures. It contains important safety information as well.

1.2. Feedback and Update to this Manual

To help our customers make the most of our products, we are continually making additional and updated resources

available on the Boardcon website (www.boardcon.com , www.armdesigner.com).

These include manuals, application notes, programming examples, and updated software and hardware. Check in

periodically to see what’s new!

When we are prioritizing work on these updated resources, feedback from customers is the number one influence,

If you have questions, comments, or concerns about your product or project, please no hesitate to contact us at

support@armdesigner.com.

1.3. Limited Warranty

Boardcon warrants this product to be free of defects in material and workmanship for a period of one year from

date of buy. During this warranty period Boardcon will repair or replace the defective unit in accordance with the

following process:

A copy of the original invoice must be included when returning the defective unit to Boardcon. This limited warranty

does not cover damages resulting from lighting or other power surges, misuse, abuse, abnormal conditions of

operation, or attempts to alter or modify the function of the product.

This warranty is limited to the repair or replacement of the defective unit. In no event shall Boardcon be liable or

responsible for any loss or damages, including but not limited to any lost profits, incidental or consequential

damages, loss of business, or anticipatory profits arising from the use or inability to use this product.

Repairs make after the expiration of the warranty period are subject to a repair charge and the cost of return

shipping. Please contact Boardcon to arrange for any repair service and to obtain repair charge information.

http://www.boardcon.com
http://www.armdesigner.com/
mailto:support@armdesigner.com
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1 EM-IMX8M-MINI Introduction

1.1 Summary

The EM-IMX8M-MINI SBC (single board computer) incorporates SOM-IMX8M-MINI SODIMM module which is

based on NXP’s energy efficient i.MX8M Mini ARM Cortex A53 and Cortex-M4 processor.

This i.MX8M SBC is tailor made for a wide range of multimedia applications, featuring 2GB LPDDR4, 8GB eMMC,

2 x USB 2.0, powerful network connectivity options including 4G, WiFi and Bluetooth. Robust multimedia features

including 1080P60 video HEVC/H265/H264/VP9 decode with HDR, 2D/3D graphics acceleration, 16 audio

channels (32bits), MIPI-DSI, and 1080p encoder and decoder. EM-IMX8M-MINI is ideal for Advanced graphics,

machine vision, and other multimedia applications.

1.2 Processor Features

CPU

 4x Cortex-A53 core platforms up to 1.8GHz per core

 32KB L1-I Cache/ 32 kB L1-D Cache

 512 kB L2 Cache

 1x Arm Cortex-M4 core up to 400MHz

 16 kB L1-I Cache/ 16 kB L2-D Cache

GPU

 3D GPU (1x shader, OpenGL® ES 2.0)

 2D GPU

Video Engine

 1080p60 VP9 Profile 0, 2 (10-bit) decoder, HEVC/H.265 decoder, AVC/H.264 Baseline, Main, High

decoder, VP8 decoder

 1080p60 AVC/H.264 encoder, VP8 encoder

Camera

 1x MIPI CSI (4-lane) with PHY

Display

• Content can be display on 4-lane MIPI DSI display.

Audio

 5x SAI (12Tx + 16Rx external I2S lanes), 8ch PDM input

Memory

 The external memory interfaces supported on this chip include:

- 16/32-bit DRAM Interface:

- LPDDR4-3000

- DDR4-2400

- DDR3L-1600
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1.3 EM-IMX8M-MINI specifications

Processor – i.MX 8MQuad, 4x ARM Cortex-A53 @1.8 GHz, 1 MB L2 cache, ARM Cortex-M4 @400 MHz

GPU – 2D/3D acceleration, support OpenGL ES 1.1, 2.0, OpenVG 1.1

RAM – 2GB LPDDR4

Storage – 8GB

Interfaces – Ethernet, 4x UART, IR, 2x USB Host, USB OTG, PCI-E, CAN, RS485, MIPI-LCD, Camera,

GPIO, Audio I/O, SD, SIM, WIFI&Bluetooth, etc.

Operating system – Linux4.14.98

Application – Industrial control, communications and measurement, etc.

Dimension – Baseboard - 102.3mm x 118.6mm; CPU board - 67.6mm x 34.3 mm

Power in
DC 5V/3A

Power
key

RS485

CAN
Reset

Power
ON/OFF

Speaker

Headphone

UART

JTAG

MIPI LCD

MIPI Camera
Optional

Debug
Cortex-M4

IR

Nano SIM
Micro SD

USB OTGUSB HostEthernet

RTC

GPIO

Audio card

UART
RS232

Boot mode

WiFi&Bluetooth 4G/SSD
Optional

Debug
Cortex-A7

2. Compiler Environment

2.1 Vmware10.0+ubuntu16.04

Install Vmware10.0 in windows OS, and then install ubuntu16.04 in VMware to compile. Please refer to the

official website http://www.ubuntu.com/ to download and install Ubuntu system.

Note: Linux should be complied by ubuntu 64-bit OS.

http://www.ubuntu.com/
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2.2 Install Tools

Copy the file: Source\gcc-linaro-6.3.1_aarch64-linux-gnu.tar.bz2 to Ubuntu system, and unzip it:

$ tar xvf gcc-linaro-6.3.1_aarch64-linux-gnu.tar.bz2

After unzip finish can get the files gcc-linaro-6.3.1_aarch64-linux-gnu. Execute the follow command to view

current directory:

$ pwd

Execute the follow command to set the compiler effective.

$ vi ~/.bashrc

Then add the follow content in the last line.

export PATH=/home/yangjing/opt/tools/gcc-linaro-6.3.1_aarch64-linux-gnu/bin:$PATH

Note

The path /home/yangjing/opt/tools is user’s Ubuntu system path of storage

gcc-linaro-6.3.1_aarch64-linux-gnu.
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Save and close the script. Execute the follow command to set the compiler effective.

$ source ~/.bashrc

Execute the command to view currently valid compiler.

$ aarch64-linux-gnu-gcc -v
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3. Compile the Source

Source Path
Compiler Source\gcc-linaro-6.3.1_aarch64-linux-gnu.tar.bz2

Uboot Source\u-boot-2018.03.tar.bz2

Kernel Source\linux-4.14.98.tar.bz2

Rootfs Source\rootfs.tar.bz2

3.1 Compile Uboot

Step 1, unzip the source.
Copy Source\u-boot-2018.03.tar.bz2 to ubuntu system and unzip.

$ tar xvf u-boot-2018.03.tar.bz2

Step 2, compile
$ cd u-boot-2018.03/

$ ./build_uboot.sh

After compiling, imx-boot-imx8mmevk-sd.bin-flash_evk are generated in the current directory.

3.2 Compile Kernel

Step 1, unzip the source.
Copy Source\linux-4.14.98.tar.bz2 to ubuntu system and unzip it.
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$ tar xvf linux-4.14.98.tar.bz2

Step 2, compile
$ cd linux-4.14.98/

$ ./build_kernel.sh

After compiling, Image and fsl-imx8mm-evk.dtb are generated in the directory

linux-4.14.98\arch\arm64\boot
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3.3 Compile rootfs

The root file system not need to compile, only compression or decompression. If want to add files to the

rootfs file system, just copy Source\rootfs.tar.bz2 to ubuntu system and unzip it:

$ mkdir rootfs

$ cd rootfs (Copy Source\rootfs.tar.bz2 to currently directory)

$tar xvf rootfs.tar.bz2

$ rm rootfs.tar.bz2 (delete the old file system)

$ tar cvfj rootfs.tar.bz2 * (“ * ” means all of the current directory files)

4 Install Serial Terminal Tool

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

Open SecureCRT.exe after copy to PC (path: tools\windows\SecureCRT.exe), then click the icon Quick
Connect to config.
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Set the parameters as follow:

Protocol: Serial
Port: To be specified by user PC
Baud rate: 115200
Please check XON/XOFF but not RTS/CTS

Check Save session
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After all, click connect

Illusion1: If open more than one serial terminal tools, and they use the same serial port, there will be reported

the port is busy.
Solution: Turn off the serial tool that unnecessary.

5. Burning Guide

5.1 Install Driver

Install CP2102 driver.

Plug the USB-to-UART cable CP2102 to the PC, unzip CP2102WIN7.rar on Windows, then click

preInstaller.exe to install
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Now the device will be listed under Device Manager -> PORTS with unique serial port assigned

5.2 Burn image to eMMC via USB

Step 1, Set switch to download mode (SW4: ON ON).

SW4
Boot Mode

1 2
=  O N

eMMC Boot OFF OFF
O N

1 2

Download mode ON ON
O N

1 2

Default set eMMC as normal start mode.

Step 2, Copy images to Windows PC. Open Command Prompt.
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Step 3, Connect development board to PC with USB OTG cable and serial cable, then power on(5V).

Step 4, Execute follow command in Command Prompt start to download:

uuu imx8mm_emmc_all.uuu (download uboot, kernel, rootfs.tar.bz2)

or

uuu imx8mm_emmc_all_qt5.uuu (download uboot, kernel, rootfs-qt5.tar.bz2)

or
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uuu imx8mm_emmc_kernel.uuu (download uboot and kernel)

Note

The uuu only can be used in windows 10. Please download the images in windows 10 system.

The SecureCRT will output the download messages.

Download completed.

After finish, set SW4 to OFF OFF, then repower the board to startup.
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6 EM-IMX8M-MINI Application Guidance

6.1 Serial Terminal

Connect the board J12 and PC with USB Serial cable, then power on, the terminal will output startup information.
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Input “root” to login the system.

6.2 MIPI LCD and Touch

Connect MIPI LCD to the board and power on, the QT UI will be displayed.
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6.3 SD Card

Execute the follow command to mount the SD card and list directory contents of files and directories.

# mkdir /mnt/sd

# mount /dev/mmcblk1p1 /mnt/sd

# ls /mnt/sd
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6.4 USB Host

Insert USB device (e.g. U-disk) to USB Host, execute follow command to mount the U-disk.

# mkdir /mnt/usb

# mount /dev/sda1 /mnt/usb

# ls /mnt/usb

The USB Host also can be used to connect mouse or keyboard.

6.5 M.2 Sata (PCP0035D0333)

Must be format ssd to ext4 file system on ubuntu system as follow:

# mke2fs -t ext4 /dev/block/nvme0n1

Then connect the ssd to board. Execute the follow command to mount ssd:

# mke2fs -t ext4 /dev/block/nvme0n1

# mkdir /data/ssd

# mount -t ext4 /dev/nvme0n1 /data/ssd

Or the ssd auto mount, execute the follow command to test:

# ls /run/media/nvme0n1
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6.6 RTC

# date -s "2019-11-20 15:20:00" (set the system time)

# hwclock -w

# hwclock
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6.7 Audio Player

Put .wav files to the SD card/U-disk and power on. Execute follow command to test audio.

# aplay test.wav

Speakers (J6, J7) and headphone(J8) output audio sync.

6.8 Recording

Insert the headphone(J8) and execute follow command to record.

# arecord -l ( list sound card)
# arecord -f S16_LE -D plughw:0,0 -c 2 test.wav (record)

# aplay test.wav (play)
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6.9 Ethernet

Plug in an Ethernet cable (RJ45). Auto obtain IP.

# ping 192.168.1.1

# ping www.boardcon.com
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Or execute follow command to set static IP.

# ifconfig eth0 192.168.1.189 up

# route add default gw 192.168.1.1 dev eth0

# ping www.boardcon.com

6.10 CAN

Connect CAN ports of Board A and Board B with the test line.

For Board A, execute the follow commands at Serial terminal A to set CAN_A as Receiver.

# ip link set can0 up type can bitrate 125000 (Bringing CAN0 up and specify bitrate)

# candump can0 (set CAN0 as receive)

For Board B, execute the follow commands at Serial terminal B to set CAN_B as Transmitter.

# ip link set can0 up type can bitrate 125000 (start CAN0)

# cansend can0 123#DEADBEEF (CAN0 send characters 0xDE 0xAD 0xBE 0xEF)

The Transmitter and receiver can be converted by execute the command

# candump can0 (Receiver)

or

# cansend can0 123#DEADBEEF (Transmitter)
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6.11 RS485

Connect the RS485 ports of Board A and B with the test line.

For Board A, execute the follow commands at Serial terminal A to set RS485 as Receiver.

# rz (send “com” file)

# chmod 777 com

# echo 0x03 0x00 > /sys/class/leds/aw9110_led/reg (Set as Receiver)

# ./com /dev/ttyUSB0 115200 8 0 1
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For Board B, execute the follow commands at Serial terminal B to set RS485 as Transmitter.

# rz (send “com” file)

#chmod 777 com

# echo 0x03 0x01 > /sys/class/leds/aw9110_led/reg (Set as Transmitter)

# ./com /dev/ttyUSB0 115200 8 0 1

The Transmitter and receiver can be converted by execute the command

# echo 0x03 0x00 > /sys/class/leds/aw9110_led/reg (Set as Receiver)

# ./com /dev/ttyUSB0 115200 8 0 1

or

# echo 0x03 0x01 > /sys/class/leds/aw9110_led/reg (Set as Transmitter)

# ./com /dev/ttyUSB0 115200 8 0 1
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6.12 UART(J14, COM1)

Connect RX&TX (PIN2&3 of J14/COM1), then execute the commands to run the test program at serial

terminal.

# ./com /dev/ttyUSB1 115200 8 0 1

# ./com /dev/ttymxc2 115200 8 0 1



27

Customize the embedded system based onYour Idea

6.13 Wifi

Step 1, Execute the follow command to search the WiFi you want to connect.

# ifconfig wlan0 up

# iw dev wlan0 scan | grep SSID

Step 2, Enter your wifi account and password.

# ifconfig eth0 down

# wpa_passphrase Boardcon (Boardcon is wifi name)

# reading passphrase from stdin

Boardcon43435656 (Boardcon43435656 is the password)

network={

ssid="Boardcon"

#psk="Boardcon43435656"

psk=1d646ce42fc68321f11d4e61e45010f4d130fa36ff1c4b5c4c7596a9e5657a13

}

Copy ssid(e.g. Boardcon) and #psk(e.g. boardcon43435656) replace ssid and psk in the directory of
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/etc/wpa_supplicant.conf.
# vi /etc/wpa_supplicant.conf

Step 3, add DNS server.

#vi /etc/resolv.conf

In the resolv.conf file add follow command:

nameserver 8.8.8.8

nameserver 192.168.0.2 (gate way)

Step 4, Connect WIFI

Method 1:

set the gateway

# ifconfig wlan0 192.168.0.165 up

# route add default gw 192.168.0.2 dev wlan0 (Must be add your Router gateway)

Execute the follow command to connect the wpa_supplicant tool.
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# wpa_supplicant -i wlan0 -Dnl80211 -c /etc/wpa_supplicant.conf -B

Method 2:

Auto obtain wifi ip address:

Execute the follow command to connect the wpa_supplicant tool.
# wpa_supplicant -i wlan0 -Dnl80211 -c /etc/wpa_supplicant.conf -B

# udhcpc -i wlan0

Step 5, ping test

# ping www.boardcon.com

6.14 4G(EM05-E)

Execute the follow command to modify /etc/resolv.conf file:

#vi /etc/resolv.conf

Add:

nameserver 8.8.8.8

nameserver 192.168.0.2

# ifconfig eth0 down

# pppd call quectel-ppp&

# ping www.boardcon.com

http://www.boardcon.com
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Note

The 4G model booting need some time. After system boot will take a while to connect 4G device.

6.15 Backlight

Execute the follow command to adjust the backlight:

# echo 250 > /sys/class/backlight/backlight-display/brightness (Adjustment rang 0-250)
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