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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 products.

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 EM3399 Introduction

This document is part of a set of reference documents providing information necessary to operate and
program Boardcon EM3399 SBC.

1.1 Overview

EM3399 is a single board computer equipped with RK3399 Cortex-A72 + Quad Cortex-A53 processor
coupled with 4GB RAM, 8GB eMMC, an mPCle slot for cellular connectivity, and other interactive
interfaces geared towards to Al and loT Applications.

Display features include an eDP port, HDMI and MIPI LCD. EM3399 adopts ALC5651 dual 12S interface
audio codec that supports analog/digital input. The 1x USB3.0 Type-C can be converted to
HDMI/USB3.0/USB2.0. In addition, Type-C also can be used for debugging.

The board is available with a WiFi/BT module with dual-band 802.11ac/a/b/g/n and Bluetooth 4.1
connectivity.

The EM3399 SBC is equipped with a 4G model(optional) that delivers 100Mbps downlink and 50Mbps
uplink data rates, and GSM/GPRS networks to ensure that it can connect even in remote areas devoid of
4G or 3G coverage. The model also combines high-speed wireless connectivity with embedded
multi-constellation high-sensitivity positioning GPS+GLONASS receiver.

1.2 Hardware Introduction

HDMI_in Type_C
Powerin Headphone HDMI_out Ethernet

WiFi antenna

WiFi&BT
SIM
RTC
Micro SD PCIE X4
PCIE(SSD/3G/4G)
optional
Recover
Power MIPI_LCD

Control |Debug Camera Fun eDP

Reset USB3.0 Host MIPI_RX
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Specifications

- Rockchip RK3399. Big.Little architecture: Dual Cortex-A72 + Quad Cortex-A53, 64-bit
CPU. Frequency is over 1.8GHz (Big cluster)

i - 28nm HKMG process
- 1MB unified L2 Cache for Big cluster, 512KB unified L2 Cache for Little cluster

_— - Mali-T864 GPU, OpenGL ES1.1/2.0/3.0/3.1, OpenVG1.1, OpenCL, DX11
- Supports AFBC (ARM Frame Buffer Compression)

Memory 2GB/4GB

Flash 4GB/8GB eMMC Flash

Power DC 12V/3A

USB 2x USB2.0 Host, 1x USB3.0 Host, 1x USB Type-C

UART 1x 3pin connector. For debug.

LCD 1x eDP LCD via 40-pin header interface, 1x 2-CH MIPI

Ethernet 1000M High performance Ethernet (RTL8211E), RJ45 interface

HDMI IN Adopt Toshiba TC358749XBG bridge device

HDMI OUT HDMI 1.4 /2.0

MIPI Camera 2-CH MIPI RX, Support 3-D video capture

Audio codec Adopt ALC5651 Audio chip, 3.5mm Audio | / O interface

RTC Real Time Clock, powered by external lithium battery

SD card 1x T-Flash card

SIM card 1x SIM card slot

Buttons 3x User Buttons, for Recover, Power, Reset

PCI-E x4 For Video card

WIFI&BT AP6356S Module. 2.4/5G WiFi, Bluetooth 4.1

SSD (optional)

PCI-E connector. Shared interface with 4G.

WLAN PCI-E connector. Supporting 3G/4G WLAN module
GPIO 5 groups of GPIO (GPIO0~GPIO4), total 122 GPIOs
Dimension 100mm x 145mm

2 Compiler Environment

2.1 Vmwarel0.0+ubuntul6.04

Install Vmware10.0 in windows OS first, and then install ubuntu16.04 in vmware and compile. There is no

longer describes how to install Ubuntu system, if cannot understand, please visit the official website of

Ubuntu,

the operating system

is also available for free download at the official website.

http://www.ubuntu.com/

Note: It is suggested to install Ubuntu directly to the computer and compile due to running slowly in the


http://www.ubuntu.com/
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virtual machine and memory limited. ubuntu16.04 should be complied by ubuntu 64bit OS.

2.2 Install Compiler

Installing commands:

# apt-get install git gnupg flex bison gperf build-essential zip curl

# apt-get install libc6-dev libncurses5-dev:i386 x11proto-core-dev libx11-dev:i386

# apt-get install libreadline6-dev:i386 libgl1-mesa-dri:i386 libgl1-mesa-dev g++-multilib

# apt-get install tofrodos python-markdown libxml2-utils xsltproc zlib1g-dev:i386 dpkg-dev

# apt-get install libncurses5-dev

3 Compile Source

Path
Uboot and Kernel: Source\em3399_ubuntul6.04.tar.bz2
Rootfs: Source\ubuntul6.04.tar.bz2

3.1 Compile u-boot

After setting and the compiler is effective, execute the follow commands to compile uboot:
# tar xvf em3399 ubuntul6.04.tar.bz2

# cd em3399 ubuntul6.04

# cd u-boot

# ./make.sh evb-rk3399

File Edit View Options Transfer Script Tools Window Help

351 33 [ @3 ¥ Enter host <Alt+R> EEREN: - = R R R
+192.168.0.21 ['i/ 192.168.0.21(1) x l

root@boardcon: /home/yangjing/opt rk3399,/EM3399_ubuntu_nodesktop# rm -rf rootfs

root@boardcon: /home,/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop# 1s

em3399_uburtul 6. 04 -'ll: rootfs img uIJum:ll16 04 uburntulé. 04.tar.bz2

root@boardcon: ,fhome Ctaby LI L_| nodesktopaﬁll 1s

em3399_ubuntul6. 04 e-3399_ubuntu16. 04. tar. sz rootfs.img

root@boardcon: /home fyarmg g7 op FerEMS IS _tbuntu_nodesktop# [tar xvf em3399_ubuntul6. 04.tar.bz2

Ready ssh2: AES-256-CTR 6,101 6 Rows, 105 Cols  VT100 CAP NUM
’ 102.168.0.21 (1) - SecureCRT IS - = [ B [

File Edit View Options Transfer Script Tools Window Help

ﬁﬁmg}gﬂ&t&rhc:t=élt+m EENF-Y: ) %?55 @% ' @ @ -

192165021 |+ 192.168021(1) % | 4b

root@oardcon: /home {ang]'lng opt,/rk3399,/EM3399_ubuntu_nodesktop,/em3399_ubuntule.04# Ts -

kernel prebuilts bin  u-|

root@boardcon: /home/yangjing/opt/rk3399/eM3399_ubuntu_nodesktop/em3399_ubuntulé.04# cd u-boot/
root@boardcon: /home/;ang]'l ng/opt,/rk3399,/eM3399_ubuntu_nodesktop,/em3399_ubuntul6. 04 /u-boot# 1s
api ‘common env Kbuild MAINTAINERS pack_resource.sh scripts

(||arch  config.mk Docu-znta‘non examples Kconfig Makefile post snapshot. commit
board configs dr1vers fs Tib make. sh PREUPLOAD. cfg test
cmd disk include Licenses net README tools .
root@boardcon: ,fhome,f angjing/opt/rk3399,/EM3399_ubuntu_nodesktop/em3399_ubuntul6. 04 /u-boot# E|
root@boardcon: ;’home;yang]'l ng/opt,/rk3399,/EM3399_ubuntu_nodesktop/em3399_ubuntul6. 04 /u-boot# . /make.sh evb-rk3399 i
Ready ssh2: AES-256-CTR 10,112 10 Rows, 121 Cols  VT100 CAP NUM
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5] 192.168.0.21 (1) - Secus

File Edit View Options Transfer Script Tools Window Help

4] 3 (1 £ B Enter host <Alt-R> EERF=N: = REN= M 0 2NN = E

«/192168021 |+ 192.168.0.21(1) x 4 b
OBJCOPY spl/u-boot-spl-nodth. bin -
CAT spl/u-boot-spl-dth. bin

COPY spl/u-boot-spl.bin
CFGCHK  u-boot.cfg
comm: file 2 is not in sorted order

load addr 1is 0x200000!
ack 'iﬂE‘Jut . /u-boot.bin
ack file size: 780679
= Oxhdeaflch
boot version: v2017.12 Dec 11 2017
ack wboot.img success!
ack uboot okay! Input: ./u-boot.bin
ut:rk3399_loader_v1.12.112.bin
ix opt:rk3399_loader_v1.12.112.bin
erge success(rk3399_Tloader_v1.12.112.bin)
home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop/em3399_ubuntulé. 04 /u-boot
pack loader oan'. Input: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop/em3399_ubuntulé. 04 /rkbin/RKEOOT/RK3I399MINIALL.
ni
ut:trust.img
erge success(trust.img)
| |l/home /yangjing/opt/rk3399,/EM3399_ubuntu_nodesktop/em3399_ubuntuls. 04 /u-boot
Iack trust okay! Input: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop,/em3399_ubuntulé6. 04/rkbin/RKTRUST/RK3399TRUST. in

root@boardcon: /home,/yangji ng,/oglzt/rk}399/EMBQQ_ubuntu_r‘mdesktop/emBQQ_ubuntulﬁ.D4/u—boot# 1s

api doc pack_resource.sh System. map u-boot. dtb

arch Documentation Kconfig post test u-boot_dth.bin

board drivers Tib PREUPLOAD. cfg

cmd dts Licenses BEADME .

common env MAINTAINERS |rk3399_loader_v1.12.112.bin| 0 u-boot. map

config.mk examples Makefile SCripes u-boot.bin u-boot-nodtb. bin

configs fs lake sh snapshot. commit u-boot. cfg u-boot. srec i
disk include spl u-boot. cfg. configs u-boot.sym |
root@boardcon: /home/yang]'lng/opt/rkBQQ/EMHQQ ubuntu_nodesktop/em3399_ubuntul6. 04 /u-boot# -
Ready ssh2: AES-256-CTR 34, 92 34 Rows, 121 Cols VT100 CAP NUM

After compile finish, it will get trust.img, rk3399_loader_v1.12.112.bin, uboot.img in the directory.

3.2 Compile Kernel

After setting and the compiler is effective, execute the follow commands to compile kernel:
# cd kernel

# make rockchip_linux_defconfig

# make rk3399-sapphire-excavator-linux.img -j8

=) 192.168.0.21 (1) - Secus

File Edit View Options Transfer Tools Window Help

i [ § ) Enter host <AltR> Ban el mRY @ & E
|l 152168021 |+ 192.068021 1) x |

l disk incTude net sp u-boot. cfg. configs u-boot.sym o
root@hoardcon: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop/em3399_ubuntulé. 04 /u- boot#m

root@boardcon: /home /; ang]1ng/upt/rk}}gg/EMing ubuntu_nodesktop/em3399_ubuntuls. 04# 1s

kernel prebuilts {hm u-|

ruut@buard[un:/hume/yang]1ng/upt/rk3399/EMEBgg_ubuntu_nudesktup/'ern}}gg_ubuntulﬁ. 04#

root@boardcon: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop/em3399_ubuntulé. 04 /Kern

android certs firmware Kconfig Makefile scripts virt

COPYING fs kernel mm security

CREDITS include Tib net soul

crypto init 1ogn.bq.7 README tools

build. config. cuttlefish. aarched Do(umm:itu)n 1 d logo_kernel.bmp REPORTING-BUGS usr

build. config. cuttlefish. x86_64 uild MAINTAINERS samples erit d‘E kevs, X309

root@boardcon: /home/yan /upt/rkiﬁgg/EM}}gg ubuntu _nodesktop/em3399_ubuntuls. D4/kerne'l#| make rockchip_Tinux_defconfig I
HOSTCC SE!"'IptS/baS'IE?%

HOSTCC 5[r1pts/k[unf1g/[unf o

SHIPPED scripts/kconfig/zconf.tab.c

SHIPPED scripts/kconfig/zconf.lex.c

SHIPPED scripts/kconfig/zconf. hash.c

HOSTCC  scripts/kconfig/zconf.tab.o

HOSTLD scripts/kconfig/conf

Seript

arch
ba[kﬁurted—features
blocl

configuration written to .config

#

root@boardcon: /home/yang]'lng/opt/rkBBQQ/EMSBQQ ubuntu_nodesktop/em3399_ubuntulé. 04 /kernel#| make rk3399-sapphire-excavator-linux.img -j8&

scripts/kconfig/conf --silentoldconfig kconfig
WRAP arch?armsxt/'lnc]ude/generated?asm/bug h
WRAP arch/armé4 /include/generated/asm/bugs. h [
WRAP arch/armé4/include/generated/asm/checksum. h W

WRAP arch/armé4 /include/generated/asm/clkdev. h

CHK include/config/kernel.release

WRAP arch/armé4 /include/generated/asm/cputime. h

WRAP arch/armé4/include/generated/asm/current. h

WRAP arch/armé4 /include/generated/asm/delay. h

WRAP arch/armé4/include/generated/asm/dived. h -

eady ssh2: AES-256-CTR 34,92 34 Rows, 138 Cols  VT100 CAP NUM

Customize the embedded system based on Your Idea
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L —— D@g

Tools

File Edit View Options Transfer Window Help

453 $3 [) &1 % Enter host <Alt+R> A GRS I F2 Y el F -

Script

@ 192168.0.21 [i/ 192.168.0.21 (1) = 4 b
cC drivers/net/wireless/mvitiex/mvitiex_sdio.mod. o -
cC drivers/net/wireless/rockchip_wlan/rkwifi/bcmdhd/bcmdhd. mod. o
cC drivers/net/wireless/rockchip_wlan/rt18188eu/8188eu.mod. o

LD [M] drivers/net/wireless/mvifiex/mvifiex_sdio.ko
LD [M] drivers/net/wireless/mvifiex/mvifiex.ko
LD [M] drivers/net/wireless/rockchip_wlan/rkwifi/bcmdhd/bemdhd. ko

=it rrer sy et e e TSy Tockeir o e T e G At GG
Pack to resource.img successed! "
Image: resource.img (with rk3399-sapphire-excavator-Tinux.dth logo.bmp Togo_kernel.bmp) is ready

boot.img (with Image resource.img) is ready
zboot.img (with Image. 'Iz4 resource. img) 1is ready
ome Y arig o,/ Op =S UL ’ . =1 e ’ 0. US = ~BE

crypto kernel Module.symvers tools
Documentation kernel.img net usr
drivers 1ib README verity_dev_keys. x509
firmware Togo. REPORTING-BUGS wvirt
fs Togo_kernel.bmp resource.img vmlinux
ig. cuttlefish. aarch64 dinclude MAINTAINERS samples vmlinux.o
build. config. cuttlefish. x86_64 imit Makefile scripts zboot. img

certs E security
COPYING Kbuild modules. builtin sound p
CREDITS modules. order System.map L
root@boardcon:/home/yangj'ing/opt/rk33993EM3399 ubuntu_nodesktop/em3399_ ubuntu16 04 /kernel# I -

23, 92 23 Rows, 104 Cols  VT100 CAP NUM

Ready ssh2: AES-256-CTR

After compile finish will get boot.img in the directory.

3.3 Cure File System

Cure the file system required root user. Execute the follow command to Cure File System:
# tar xvf ubuntul6.04.tar.bz2

# dd if=/dev/zero of=rootfs.img bs=1M count=4096 (4GB)

# mkfs.ext4 -F -L rootfs rootfs.img

# mkdir mnt

# mount rootfs.img mnt

# cp -rfp ubuntu16.04/* mnt/

# umount mnt

# Isbin/e2fsck -p -f rootfs.img

# Isbin/resize2fs -M rootfs.img

/=) 192.168.0.21 - SecureCRT [E= R

File Edit View Options Transfer Script Tools Window Help
163 33 [ &3 ¥ Enter host <Alt+R> G RAIREES I FmZY e -
+ 192.168.0.21 x | @ 192.168.0.21 (1) 4 b

ome xang]'lng opt/rk3399,/EM3399_ubuntu_nodesktopy sudo su o
U 9t b CIost boardcon

sudo] passwor or |boardcon:

root@boardcon /homeJyangjing/opt,/rk3399,/EM3399_ubuntu_nodesktop# 1s root user

o 0TG- 0 em3399_ubuntul6.04.tar.bz2 mnt rootfs.img bz2 a3
root@boardcon /home/yangjing/opt,/rk3399,/eM3399_ubuntu_nodesktop# xvT ubuntule. 04.tar.pz2

Ready ssh2: AES-256-CTR 6, 94 6 Rows, 104 Cols  VT100 CAP NUM

—— =
wee oo I TN B DR

File Edit View Options Transfer Script Tools Window Help
iﬁﬁm@gﬂhtahc:td\lnm BN ) %%d @%' @ @ -
| /192168021 x | 192168021 1) 4
root@boardcon: /home /yangjing,/opt rk3399?EM3399_ubuntu_nodesktop#
em3399_ubuntul6.04 em3399 ubuntul6.04.tar.bz2 mnt rootfs.img urltulﬁ.m.tar.bzz
root@boardcon: /home/yangjing/opt,/rk3399,/eEM3399_ubuntu_nodesktop#{cd ubuntul6. 04

root@boardcon: /home/yyangg'lng/opt/rk3399/EM3399 ubuntu_nodesktop/U 0.

bin dev firstboot mnt proc run  Srv tmp var

boot etc home media opt root sbin sys usr vendor 3
root@boardcon: /home/yangjing/opt/rk3299/eEM3399_ubuntu_nodesktop/ubuntulé. 04# | -

Ready ssh2: AES-256-CTR 7, 78 7TRows, 104 Cols  VT100 CAP NUM
=
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192168.0.21 - SecureCRT ® Sum (= [ s

File Edit View Options Transfer Window Help
ﬁﬁm@g@ Enter host <Alt+R> EEWF N - %%d @% ' @ @ -
+7192.168.0.21 x l ©192168.0.21 (1) 4 b

root@hoardcaon: /home/yangjing,/opt rk3399/EM3399_ubuntu_nodesktop# cd ubuntulé. 04 o
root@boardcon: a/hcnme,n’)t'aﬂgg,1ng,nfcnp‘f_,fr|<3399,1’EI'¢|3399 ubuntu_nodesktop/ubuntulé. 04# 1s

bin dev firstboot mnt proc run srv  tmp var

boot etc home media opt root sbin sys usr vendor

root@boardcon: /home/yangjing/opt,/rk3399,/EM3399_ubuntu_nodesktop/ubuntul6. 04# cd

root@boardcon: /home/yangjing,/opt/rk3399/EM3399_ubuntu_nodesktop# 1s

em3399_ubuntul6.04 em3399 ubunmtul6.04.tar.bz?2 mnt rootfs.img 6. 04. tar. bz2
root@boardcon: /home/yang]'lng/opt/rk3399/EM3399 ubuntu nodesktop#lchroot ubuntu16 04—|

root@boardcon: /#

bin dev f1r5tboot Tib
boot etc home
root@boardcon: /#| apt-get 1nsta

Script  Tools

l

mit T -
Poor sbin sys ust vendor |If want to ubuntu system install|

some tools -
12,37 12 Rows, 104 Cols VT100 CAP NUM

Ready ssh2: AES-256-CTR

=) 192.168.0.21 - SecureC|

File Edit View Options Transfer Window Help
353 53 (] &3 HJ Enter host <Alt+R> s EBERES Y e
+192.168.0.21 x I % 102.168.0.21 (1 4

root@boardcon: apt-get install vim -
Reading package [ists... Done
Building dependency tree
Reading state information. Do
The.fo?'lowmg additional packages will be installed:

vim-common” vim-runtime
suggested packages:
ctags vim-doc vim-scripts vim-gnome- py2 | wim-gtk-py2 | vim-gtk3-py2 | vim-athena-py2 | vim-nox-py2
The following packages will be upgraded:

vim vim-common vim-runtime
3 upgraded, 0 newly installed, 0 to remove and 38 not upgraded.
Need to get 6137 kB of archives,
After this operation, 14.3 kB of additional disk space will be used.
Do you want to continue? [¥/n]
Get:1 http://ports.ubuntu.com
5 kB]

Script Tools

/uI\)(um:u ports xenial-updates/main armé4 vim arméd4 2:7.4.1689-3ubuntul.3 [85

Get[z httE //ports.ubuntu. com/ubuntu-ports xenial-updates/main armé4 vim-runtime all 2:7.4.1689-3ubuntul
5179
Get:3 httﬁ /'/'purts ubuntu. com/ubuntu-ports xenial-updates/main armé4 vim-common arméd 2:7.4.1689-3ubuntu
1.3 [103
Fetched 6137 kB in 2min 225 (43.2 kB/5)
perl: warning: setting locale failed.
per1: warning: Please check that your locale settings:
LANGUAGE = (unset),
LC_ALL = (unset),
LC_PAPER = "zh_CN.UTF-8",
LC_NUMERIC = "zh CN.UTF-8",
LC_IDENTIFICATION = "zh_CN.UTF-8",
LC_MEASUREMENT = "zh CN.UTF-8",
LC_NAME = "zh_CN.UTF-8",
LC_TELEPHONE = "zh_CN.UTE-8",
LC_ADDRESS = "zh_CN.UTF-8"
LC_MONETARY 'zh_CN. UTF-8"
LC_TIME = "zh CN.UTF-8",
LANG = "en_US.UTF-8"

are supported and installed on your system.
per1: warning: Fa'I'I'mE back to the standard Tocale ("C").
debconf: delaying package configuration, since apt-utils is not installed
E: Can not write log (Is /dev/pis mounted?) - posix_openpt (2: No such file or directory)
(Reading database ... 17090 files and directories currently installed.)
Preparing to unpack .../vim_2%3a7.4.1689-3ubuntul. 3_armé4, deb
Unpacking vim (2:7.4. 1689-3ubuntul. 3) over (2:7.4.1689- 3ubuntul. 2)
Preparing to unpack .../vim-runtime_2%3a7.4.1689-3ubuntul. 3_a11.deb s
unpacking vim-runtime (2:7.4.1689-3ubuntul.3) over (2:7.4.1689-3ubuntul.2) ...
Preparing to unpack .../vim-common_2%3a7.4.1689-3ubuntul. 3_arm64.deb ...
unpacking vim-common (2:7.4.1689-3ubuntul.3) over (2:7.4.1689-3ubuntul.2) ...
Processing triggers for mime-support (3.59ubuntul) ...
setting up vim-common (2:7.4,1689-3ubuntul.3) ...
setting up vim-runtime ( .4.1689-3ubuntul.3) ...
Setting up vim (2:7.4.1689-3ubuntul.3) ...
root@boardcon: /# 1s
bin boot dev irstboot home 1ib media mnt opt proc root run sbin srv sys tmp wusr var vendor
root@boardcon:/ B
exit |
root@boardcon: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop# 1s -

]

Ready ssha: AES-256-CTR 55, 66 55 Rows, 118 Cols  VT100 CAP NUM
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Tools

File Edit View Options Transfer Window Help

4nd 83 [ &3 3 Enter host <Alt+R> EEWF N - A== B K NN =

Script

[v 192.168.021 x I 192168021 (1)

root@oardcon: /home/yangjing/opt,/rk3399 EM3399_ubuntu_nodesktop# Ts
a

.04t bz

em3399_ubuntul6.04 em3399_ubuntul6.04.tar.bz? ubuntulb.04

I root@boardcon:/home/yangjw‘ng/opt/rk3399/EM3399_ubuntu_nodesktop#|dd if=/dev/zero of=rootfs.img bs=1M count=4096

4096+0 records in
4096+0 records out
4294967296 bytes (4.3 GB, 4.0 GiB) copied, 14.9 . MB/s
root@boardcon: /home/yangjing/opt/rk3399/EM3399, ktop# s
em3399_ubuntul6.04 em3399_ubuntulé.04.tar.bz2 v S04 baa-
root@boardcon: /home/yangjing/opt/rk3399/eM3399_ubuntu_ oesktop#l mkfs.ext4 -F -L rootfs rootfs.img
mke2fs 1.42.13 (17—May—2015?
Discarding device blocks: done
Creating Tilesystem with 1048576 4k blocks and 262144 inodes
Filesystem UUID: 6d2a6725-6478-4090-9347-94857214bca2
superblock backups stored on blocks:
32768, 98304, 163840, 229376, 204912, 819200, 884736
Allocating group tables: done

writing 1'noge tables: done
creating journal (32768 blocks): done
wWriting superblocks and filesystem accounting information: done

root@boardcon: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop# umount mnt
umount: mnt: mountpoint not found

root@oardcon: /home,/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop#[mkdir mnt

root@boardcon: /home/yang]ing/opt/rk3399/eM3399_ubuntu_nodesktop#| mount rootfs.img mnt
root@boardcon:/home/yanglﬁng/opt/rk3399/EM3399,ubuntu,nodesktop# cp -rfp ubuntulf.o4/* mnt/
root@boardcon:/home/yanglﬁngfopt/rk3399/EM3399_ubuntu_nodesktop# umount mnt
root@boardcon: /home/yangjing/opt/rk3399/eM3399_ubuntu_nodesktop#| /sbin/e2fsck -p -f rootfs.img
rootfs: 20124/262144 files (0.1% non-contiguous), 199154,/10485/6| blocks

root@boardcon: /home/yangjing/opt/rk3399/EM3399_ubuntu_nodesktop#| /sbin/resizezfs -m rootfs.img
resize2fs 1.42.13 (17—May72015§

Resizing the filesystem on rootfs.img to 259589 (4k) blocks
The filesystem on rootfs.img is now 259589 (4k) blocks Tong

root@boardcon: /home/yangjing/opt/rk3399/EM3399_ubunt odesktop# 1s
em3399_ubuntul6.04 em3399_ubuntul6.04.tar.bz?2 mnt i ubuntul6. ubuntulé. 04.tar.bz2
root@boardcon: /home/yangjing/opt,/rk3399/EM3399_ubunt Get root s.img

Ready ssh2: AES-256-CTR 37, 66 37 Rows, 118 Cols  VT100

CAP NUM

After compile finish will get rootfs.img in the directory.

4 Images Introduction

4.1 Pack Update.img

Step 1, unzip AndroidTool_Release_v2.55.rar in windows.

Step 2, Copy trust.img, rk3399_loader_v1.12.112.bin, uboot.img, boot.img, rootfs.img to
development tools rockdev/Image directory.

Step 3, Double click
Tool\AndroidTool_Release_v2.55\AndroidTool_Release_v2.55\rockdevimkupdate.bat to pack

update.img

10
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Android Firmware Package Tool vl. 65

C:“Documents and Settings\Hdministratur\Tunl\ﬂndrnidTuul_Release_yZ.55\HndrnidTnI:
ol_HRelease_v2_55%rockdev>Afptool —-pack .~ Image“awpdate.imng
Android Firmuware Package Tool vi.h5
PACKAGE
Add file: .“package—file
fdd file: .“package—file done.offset=0x800,size=0x290 . userspace=0x1
Add file: .“~Image/rk33??_loader_vi_12.112 _hin
Add file: .“Image-rk3399_loader _vl1.12.112_hin done.offset=0x1800.size=0x42%4e us
erzpace=0x86
file: .“»parameter.txt
file: .“parameter.txt done.offset=0x448008,size=0x1f8, userspace=0x1
file: .simagestrust.img
file: .“image trust.img done.offset=0x44880.:ize=-Ax400800 .userspace=x8H@1
file: _“Image- uboot.img
file: .“Image-suboot.img done,offzet=Axd45000,zize=-Ax40000A, userspace =AxEA1
file: .“~Image-hoot.img
file: .sImageshoot.img done.offset=HxB45%80H, zize=-Ax1H5080A, userspace =Ax2Ha?
file: .~Image-rootfs.img

Android Firmware Package Tool vl. 65

Make firmware OK?

C:“Documents and Settingz“Adminiztrator Jool-AndroidTool Releaze v _55-Androidlo
0l_Releasze_v2_ 55 rockdev>REImageMaker.exe —-RK338C Image rk33??_loader_vi_12.112.
hin Image“update.img update.img —os_type:androidos

e Bl nageMaker ver 1.66 s

Generating new image. please wait...

Writing head info...

riting hoot file...

WUriting firmuware...

Generating MDS data...

MD5 data generated successfully?

Mew image generated successfully?

C:~Documents and Settings™Mdministrator~JTool“AndroidTool_Release w2 _55~AndroidTo
0l_Helease_v2_55%rockdeviren update.ing is new format, Imagesuapdate.img iz old f
ormat. so delete older format

C:“JDocumnents and Settings“AdminiztratorJool“AndroidTool_Release_v2 _ 55%AndroidTo
ol _Release v2Z_55>rockdevidel Image“update.img

C:“Documents and Settings“Administrator“JTool“AndroidTool_Release_v2 .55 AndroidTo
v2 _55srockdevipause

11
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Android Firmware Package Tool vl. 65 -0 ﬂ

C:“JDocumnents and Settings\Hdministl*atur\%ﬁ\l]huntuiﬁ.B4(nn desktop?“Tool“Androi
dTool_Release_ w2 .55"AndroidTool_Release_v2 .55 rockdev>*REKImageMaker.exe —RK3I3BC I
mage~rk3399_loader vl . 12 _ 112 _hin Imagesupdate.img wpdate.img —os_type:androidos

e xBHI mageMaker ver 1.66 ooroenx
Generating new image, please wait...
Uriting head info...

Writing boot file...

WMriting firmware. ..

Generating MDS data...

MD5 data generated successfully?

Mew image generated successfully?

C:“JDocumnents and Settings\Flclministl*atur\%ﬁ\l]huntuiﬁ.E4(nn desktop) JTool“Androi
dIool Release w2 . 55"AndroidTool_Release_v2_55“rockdevirem update.img is new form
at, Imagesupdate.img iz old format. so delete older format

C:“Documents and Sett:i.ngs\ﬂclmin:i.stratur\%ﬁ\llhuntuiﬁ.E4(nu dezktop)*JTool~Androi
dTool_Release_v2 . 55%AndroidTool_Release_v2 _55rockdev>del Imageswupdate.img

C:“JDocumnents and Settings\Hdministl*atur\%ﬁ\l]huntuiﬁ.B4(nn desktop?“Tool“Androi
dTool_Release_wvw2.55"AndroidTool_Release_v2 .55 rockdev»pause

vz o L Lt

15
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After pack finish will get update.img in the
Tool\AndroidTool_Release_v2.55\AndroidTool_Release_v2.55\rockdev directory.

4.2 Unzip Firmware

Step 1, Open Tool\AndroidTool_Release_v2.55\AndroidTool_Release_v2.55\rockdevicmd.exe.
Execute the commands to unzip update.img
RKImageMaker.exe -unpack ./update.img ./

AFPTool.exe -unpack firmware.img ./

12
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C:\Documents and Settings\Administrator\TooliAndroidTool Releaze_

IC:“Documents and Settingsz“AdninistratorsTool“AndroidTool_Release_v2.55%AndroidTo
nl_Release_vi.55%rockdev*RKImageMaker.exe —unpack .- update.img .~

peresenndBKI mageMaker ver 1_66 s

linpacking image, please wait...

Exporting hoot.bin

Exporting firmware.img

Unpacking image success.

IC:~Documents and Settings“AdninistratorsTool“AndroidTool_Release_v2 . 55%AndroidTo
ol Release_u2 . 55%rockdev?>

C:\Documents and Settings\Administrator\TooliAndroidTool Releaze_

Exporting firmware.img
linpacking image success.

IC:“Documents and Settingsz“AdministratorsJool-Androidlool_Release v 55 AndroidTlo
nl_Release_v2 _55%rockdev>*AFPTool.exe —unpack firmware.img .~
Android Firmware Package Tool vil.65
Check file... 0K
UNPACK
package—file Bx0APRBRIBRAREABRE A BxAIBBRBRERBABAZ2 78
Image~rk3399?_loader_wl.12.112 _hin BxAIRERRARABAB1 BRA AxAARRAAAARA42 9
4E
parameter.txt AxAAPRRRBRAREA448008 BxAIBBRRARRBABA1 EC
image trust.img AxAAAABABARAA44800 BxANRAPAARAA4B060AA
Imageuboot.imng BxBEERBRBABE445%0008 BxAIBBREAERE480008
Image~bhoot.ing @OxAAAABABARAE45800 BxANRERRARA1 ASA8 AR
Image rootfs._ img BxB0B0BRAEE1 8768008 BxBA0BRABA3FA2 6800
oemn.ing AxAABRARA4608 BDABA BxAAPRIARAAA3 2 RBAA
Unpack firmware OHK?

IC:~Documents and Settings“Administrator Jool"AndroidTool_ Release_v2_55“AndroidTo
ol _Release_v2 . 55%rockdev>

After Unzip finish will get trust.img, rk3399 loader_v1.12.112.bin, uboot.img, boot.img, rootfs.img
in the Tool\AndroidTool_Release_v2.55\AndroidTool_Release_v2.55\rockdev\ Image directory.

13
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& C:\Documents and Settings\Administrator\Tool\AndroidTool Release_v?2.66\AndroidTool Release_v2.5 |Z‘|§Hzl
THE HEE EEFQW e TREO #FBha ar

QFE - O T P ank @

HitE (D) |Z9 0 \Documents and Settings‘AdministratoriToolbAndroidTool_Relesse_vZ? S5%AndroidTecl_Relesse_v?. 55\rockdeviInage V| =3

- boot. img ¥ rkI399_Loader wl. .. rootfs. img
R RAES 2 HinTnaze BTN P Hirdnage
16, T0R KB 267 ¥R 1,032, 344 KB

= ¥
HEEE © trust. img bt ing
HinImage HinImage
4,09 KB 4,09 KB

WC. | (GH. | wE.. | @wc.. [PR B, | =1 Mec.. |,

5 Install Serial Terminal Tool

The common serial terminal tool is SecureCRT.

Install SecureCRT

SecureCRT can be used directly after decompression. Suggest create a shortcut to the desktop for the
APP.

Copy SecureCRT (path: tools\windows\SecureCRT.exe) to the PC.

Open SecureCRT.exe and click the icon Quick Connect

|J:'|:|not connected — SecureCET

File FEdit V¥iew Optionz Transfer Seript Teols YWindew Help

gﬂﬁﬁnterhostmum EEN e pA R e WL K

Eeady o

, 0 0 Rows, 0 Cals | | | CAF HUM -0
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Quick Conmect ..K |
Proktocal; S3Hz "
S5H2
Hoskname: SSH1 |
Telnet
Port: Telnet/S5L Mone b |
RLogin
Username: |
TAPI
Authentication [Baw
[¥]Password e | Properties. ..
[+]Publickey
[#]keyboard Interactive v |
[#]G55API
|:| Shows quick connect on startup Saye session
[ ]openinatab

Set the parameters as follow.

Protocol: Serial

Port: To be specified by user PC

Baud rate: 1500000

Please check XON/XOFF but not RTS/CTS
Check Save session, then click connect

Quick Conmect E|

Proktocal; | Serial " |
Farkt: COMS " Flowy Control

DTRIDSR
Baud rate: 1500000 " O f

[CIrTs/CTS
A 8 Y [FlxonmorF

|:| Show quick conneck on startup Save session

[ ]openinatab

[ Conneck ] [ Cancel

15
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[E serial-com5 (2) — SecureCRI

FBX

File Edit V¥iew Options Transfer Seript Tools Hindaw Help

__-g %3 E;| ?(-Q ﬁ Enter host <A1t+E> EENF =Y 24 _5 % =h ﬁ % ’ Q:I =5 =
' serial-comS (2] x 4 I
.
v
< 1>
Ready Serial: COMS, 1500000 1, 1 24 Rows, 80 Cols  ¥T100 CAP HIM

lllusion: When open more than one serial port tools, and they use the same serial port, there will be

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

6 Burn Images to iNand

Burn Images required files:

Image file

AndroidTool.exe Tools\AndroidTool_Release_V2.55
Terminal Windows tools\SecureCRT
Fireware Images\update.img

6.1 Install Debug Serial Driver

Connect the EM3399 and PC with the serial cable, USB OTG cable. After power on, the PC will report

that found new hardware if it never installs the serial driver (CD\EM3399\tools\CP2102xp or

CP2102WIN7), install the driver.

Step 1, install CP2102 driver

Unzip CP2102WIN7.rar to the windows, double click Prelnstaller.exe.

16
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Install Driwer

CEZ10x USE to UART Bridge Controller Driwer Set meSO0

C:\Program Files'SiLab=z'MCUNCP210:x Browse

Cancel |

Step 2, click “Install” until the installation is finish, then click “Finish” to closing the windows.
User can check whether the driver is installed successfully (Computer -> Device manager -> Port)
r;gi CPZ10x USE to UART Bridze Controller (COMS)

6.2 Install Download Driver

Step 1, install Rockchip driver assistant (AndroidTool_Release/DriverAssitant/Driverlnstall.exe)

L >
Drriver Installation Drriver Uninstall | |—= l
L) >
2 =  |Driver Installation Crriver Uninstall

Step2, after installation is successful, it will be found the following information in the computer hardware
management.

17
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A Computer Management
File Action View Help

«9 2BDHEE 8BNS

o] o )Es

& Computer Management (Local | 48 huangjiliang
a [} System Tools
() Tack Schedules
[2] Event Viewer I Rockusk Device
i Shared Folders : 8 Computer
& Local Users and Groups 7L g UBROIE

Batteries
4 5| Clags for rockush devices

() Performance i i Genenic- USB3.0 CRW -0 USB Device
4 Device Manager { iy Genenic- USB3.0 CRW -1 USB Device
4 =2 Storage i e ST1000DMO03-1CH162 ATA Device
i=f Disk Management 4% Display adapters
Fs Services and Applications - & NVIDIA GeForce GT 630

a 03 Human Interface Devices
: Q’J{, USE Input Device
bl IDE ATA/ATAPI controllers

= Keyboards
: ﬂ Mice and other pointing devices

& Monitors
4% Network adapters

¥ Realtek PCle FE Family Controller

1 n ¢ - VMware Virtual Ethernet Adapter for Vivinet]

m

Actions
Device Manager A
More Actions ]

Now, the USB download driver is installed successfully.

6.3 Upgrade Firmware

Step 1, unzip AndroidTool_Release_v2.55 tools to the windows.

Step 2, open AndroidTool_Release_v2.55/AndroidTool_Release_v2.33/AndroidTool.exe

B EEDevTool v2.55

Dowrlead Image |UDzrade Firmware " Adwanced Function

h hddress Fame Path

[<F 000000000 | Toader | irockdeviTnage\rk3388 loader vl L. |

2 |[¥  0x00000000 parameter .. ‘\rockdeviparameter. txt

3 ||V 000004000 uboot . rockdeviInagetuboot. img

4 |[¥  0x00006000 trust roeckdewiImagehtrust. img

5 ||V 0x00004000 boot . rockdewhInage\boot. ing

6 |[¥  0x0003A000 oem . trockdevhoem. img

T |V 0200054000 rootfs . MrockdeviInagelrootfs. ing

L [ run | [ swieh | [ Devrartion | [ Clear

No Devices Found

Step 3,
Method 1: Download Fireware “update.img” to the board:

Select “Upgrade Fireware” - “Firmware” then add the “update.img”

18
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BEA REDevTool w2.55

- (]

Dowrload Image| Uperade Firmvare |hdvanced Funetion|

[ Firmware Upgrade Switch [EraseFIash
2 Fu Ver: Loader ver: 1.1z Chip Infao:
e |C:\Documents and SettingsiAdninistrator VB buntulf. 04 (no dt|

No Devices Found

Keep holding the “Recover” key and connect the board to PC via USB type-C cable until pop-up Found
one LOADER Device. Click “Upgrade” to download.

B REDevTool w2.55

Test Device Start
Test Dlevice Success
Check Chip Start

Dowrload Image | Upgrade Firmware | hdvanced Funetion|

Firmware Upgrade Switch EraseFlash Check Chip Success
Get FlashInfo Start
et FlashInfo Success

Fu Ver: Loader ver: 1.1z Chip Infao: Frepars TIE Start
Frepare IDE Success
R |C:\Documents and SettingshAdninistrator B Ubuntulf. 04 (no de| Download IDB Start

Download IDE Success
Download Firmware Start
Download Firmware (48]

| Found One LOADER Device

Method 2: Download separately.

Copy trust.img, rk3399_loader_v1.12.112.bin, uboot.img, boot.img, rootfs.img to

AndroidTool_Release_v2.55\rockdev\image directory.

Keep holding the “Recover” key and connect the board to PC via USB type-C cable until pop-up Found
one LOADER Device. Click “Run” to download.

19

Customize the embedded system based on Your Idea



u Embedded Design

Customize the embedded system based on Your Idea

Download Image |Upgrade Firmwsre | Advenced Function|
Address Hame Path

2z |V 0x00000000 parameter ‘rockdevhparameter. tat

3 |[¥ oxooo04oon ubsot \rockdeviInageiubont . img

4 |V 0x00008000 trust \rockdevhInagehtrust. ing

5 |[¥ 0xooooapoo boat \rockdeviInageiboot. ing

6 |[¥  0x0003A000 aem \rockdevhoen. img

7 |[¥ ox0005A000 rootfs \rockdeviInagetrootEs. img
Loaderver1.12 [ Run ] Switch ][ Dev Partition l[ Clear

No Devices Found

EEDevTool w2.55

Test Device Start

Test Device Success

| || Check Chip Start

Dowrload Image |Uperade Firmware | Advanced Function)
|
Address Hame Path

[#§ 000000000 | leader |
|2 |[v 0x00000000 parameter ‘rockdevhparameter. tat
|3 |¥ oOxo0004000 ubsot \rockdeviInageiubont . img
|4 [ 0x00008000 trust \rockdevhInagehtrust. ing
|5 |¥ 0Oxo000A000 boat \rockdeviInageiboot. ing
|6 |[¥ 0x00034000 aem \rockdevhoen. img
|7 |¥ ozo00SA000 rootfs \rockdeviInagetrootEs. img
Loaderver1.12 Run Switch Dev Partition

Clear

Check Chip Suecess
Get FlashInfo Start
Get FlashInfo Success
Prepare IIE Start
Prepare IIF Success
Download IDIB Start
Dowrload IDE Success
Test Device Start

Test Device Success
Download Gpt... (100%)
Townload uboot. .. (100%)
Dowrdoad trust... (100%)
Dowrload boot... (BTH)

Found One LOADER Device

Step 4, When the following message is displayed, indicating that the download is complete.

EEDevIool w2.55

Dowrload Inage |lUpzrade Firmware | Advanced Function|

Test Dewice Start

Test Dewice Success

| ||Check Chip Start

* Address Hame Path

|2 |I¥ | oxooooooog parameter rockdeviparaneter. txt
|3 |™ | oxo0004000 ubnot ‘rockdewiImageuboot. ing
|4 | | 0x00008000 trust wockdeviInage\trust. ing
|5 |¥ | oxoo00a000 boot ‘rockdeviInageiboot. ing
|6 | | 0x00034000 oem rockdev'ioem. img

|7 |™ | oxo00san00 rootfs rockdeviInagsirootfs, ing

Check Chip Succezz
Get FlashInfo Start
Get FlashInfo Success
Prepare IDB Start
Prepare LB Success
Download IDB Start
Download IDB Success
Test Device Start

Test Dawice Succesz
Download Gpt... (100%)
Dowrload wboot. .. (100%)
Download trust... (100%)
Download boot. .. (100%)
Download oem. .. (100%)
Download rootfs. .. (100%)
Download image OK

Loaderver1.132 [ Run

| [ gwich | [ Dev Parton | [ clear

No Devices Found
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7 Ubuntu Application

7.1 User and Password

User: boardcon
Password: boardcon
Root user: su
Password: root

|.l__'|§| zerial-comb — SecureCRT

File Edit V¥iew Options Transfer Seript Teols Windew Help
= B E; & ¥ Enter host <ALt+R> EEWF-Y: ] _5 % 5 | = % ’ @ | 7
“ serial-comd X 4

[ ok ] reached target Wetwork.

starting Afetc/rc.Tocal Compatibility...

Starting openBsDh Secure shell serwver...
3.430387] sd 2:0:0:0: [sdc] Mo caching mode page found
3.430869] sd 2:0:0:0: [sdc] Assuming gr"l\.re cache: write through
ok ] started openBsC Secure shell serwver.
started Jetc/rc.local Compatibility.
Started Getty on tiyl. 7
started serial Getty on ttyFIQO. 10
Reached target Login Prompis. | % |
rReached target Multi-User System. '-\@35’(:/-'
Reached target Graphical Interface. ——
starting Update UTMP about System Runlevel Changes...
ok ] started Update UTMP about System Runlevel cChanges.

1>

(=]
=
T P T

[
[
[
[
[ oK
[
[
[
[
[

ubuntu 16.04.6 LTS ubuntu TTyFIQO

ubuntu Togin: boardcon
Password:
welcome to Ubuntu 16.04.6 LTS (GHU/Linux 4.4.167 aarchéd)

* pocumentation: https:/shelp. ubuntu. com
¥ Management : https://landscape. canonical. com
¥ Support: https:/ ubuntu, comsadvantage
boardcon@ubuntu:-$ su
Password:
root@ubuntu: shomeboardcond

4

Ready Serial: COMS, 1500000 27, 29 27 Rows, 106 Cols  V¥T100

z|
=

7.2 Test SD card

Insert SD card to the board then execute the follow command to cat the device.
#ls /dev

21
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File Edit View Options Transfer Seript Tools Window Help

-UQ %J E; _"F)(-Q @ Enter hozt <ALt+R> EEWF N 33 _5 % = | @ % ’ @ [‘_"’. =
W serial-comd X 4 b
console medial sdb tty27 tty54 -
cpu_dma_Tatency medial sdbl tty28 tty55
drii mem sdc tty29 tty56
b0 memory_bandwidth sdcl tty3  tty57
fd chn  tty30 ttyss
full mmch snd tty31l tty59
fuse mmch 1k1boot0 stderr tty32 tty6
hdmi _hdecplx mmch Tk1lbootl stdin  tty33 +tty60
hwrng mmcb1k1lpl stdout tty34 tty6l
i2¢c-0 mmchbTk1lp2 tty tty35 tty62
i2e-1 mmcbTk1p3 tty0 tty36 tty63
i2¢-10 mmch Tk 1p4 ttyl tty37 tty7
i2c-11 mmchbTk1p5 ttyl0  tty38 tty8
i2c-4 mmcbTk1p6 ttyll  tty39 tty9
i2¢-9 mmch1k1p7 ttyl2z tty4d  ttyFIQ
iio:devicel mmchbTk1p8 ttyld  tty40 ttyso
initctl mmcb 1k1p9 ttyld  ttyd4l ttys2
input mmch Tk 1rpmb ttyl5  tty42 uhid
kmsg network_latenc ttyl6  tty43 uinput
log network_througﬁput ttyl7 tty44 wurando
loop-control hull ttyl8  tty45 usbmon
Toop0 port ttyl® tty46 usbmon
< L
Ready Serial: COMS, 1500000 22, 1 22 Rows, 95 Col=  VWT100 nm

Execute the commands to mount the SD card.
#mkdir /mnt/sd

#mount /dev/mmcblk0 /mnt/sd

#ls /mnt/sd
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File
-UQ %J E; _"F)(-Q @ Enter hozt <ALt+R>

“ serial-com3 X

Edit View Options Transfer Seript

Tools

Help

i eSS Y @

Hindow

4 I

loop4 ranclom
Toop5 rfkiT1
root@ubuntu: /home/boardcon#
.dp: [drm:cdn_dp_request_fi
g to load firmware

root@ubuntu: /home/boardcon#

tty22 tty5 usbmon~
tty23  tty50 usbmon
[ 128.613758] cdn-dp fec00000
rmware] ¥ERROR® Timed out tryin

oot@ubuntu: /home/boardcons mkdir /mnt/sd

oot@ubuntu: /home/boardcon# mount /dev/mmcb1k0 /mnt/sd

s /mnt/sd root@ubuntu:/home/boardcon# 1s /mnt/sd

.bmp frontvideol rearvideol

.phg frontvideoCvbs4  rearvideoCvbs5

.bmp TeftPicture2 rightPictures3

.png leftvideo2 rightvideo3

ndroid Tockvideo scrot

OST.DIR parkMonitor sun8iwllpl_Tinux_a401
boardcon_uart0.1img

rontPicturel rearPicturel xserver-common_1.18.9
-2_all.deb

rontPictureCvbs4 rearPictureCvbs5 xserver-xorg-core_1l.1
.99-2 armhf.deb

root@ubuntu: /home/boardcon#
<

[

Baady

Serial: CONT, 1500000 EZZ,

2
29 ZF Rows, 58 Cols | ¥I10D M

7.3 Test USB Host

Connect U-disk to the board and execute the fol
#Is /dev

low command to cat the device (2x U-Disk for example).
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||J:§'| serial-comb — SecureCRT

File Edit View Options Transfer Seript Toolz Window Help
ﬂgmm@ﬁEnterhostMHR} _J_‘B% %%5 %' @ @ =l
lﬁ/serial—co-E xl 4 b
frontPictureCvbs4 rearPictureCvbsS xserver-xorg-core_l.1 =~
8.99-2_armhf.deb
root@ubuntu: /home/boardcon® 1s /dev
bsg Toop6 rkvdec tty24 +ttyS5l
vCs
bus Toop7 rtco tty25 +tty52
vesl
cecO mali0 sda tty26 tty53
ves2
console medial sdb tty27 tty54
vcs3
cpu_dma_latency medial sdbl tty28 tty55
vcsd
dri mem sdc tty29 tty56
vesSh
b memory_bandwidth sdecl tty3  tty57
vcsh
fd mmch1k0 shm tty30 tty58
vcsa
full mmch Tkl snd tty31l tty59
vecsal
fuse mmch Tk 1boot0 stderr tty32 tty6
< I | > -
Ready Serial: COMS, 1500000 22, 29 22 Rows, B0 Cels  ¥T100 CAT HUM

Execute the commands to mount the USB devices.
#mkdir /mnt/udiskl

#mkdir /mnt/udisk2

#mount /dev/sdbl /mnt/udiskl

#ls /mnt/udiskl

#mount /dev/sdcl /mnt/udisk2

#ls /mnt/udisk2
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||.l:§'| zerial-comb — SecureCRT

File Edit ¥Yiew Options Transfer Seript Tools 'Window Help

ﬂg ﬁ E; 'gg @ Enter host <hlt+R>

NN RREREYS Mk MRS

[Y/serial—col5 ® 4 B
root@ubuntu: /home/boardconz mkdir /mnt/udisk?2 ~
root@ubuntu: /home/boardconZ mount /dev/sdbl /mnt/udiskl
1s /mnt/udiskl
ount /dev/sdcl /mnt/udisk2
1s /mnt/udisk2root@ubuntu: /home/boardcon# 1s /mnt/udiskl
1.x1sx gcc-linaro-arm- linux-gnueabihf
2.wav ooglestore.apk
17 ﬁciattach
18 hciconfig =
18_Image hei dum (105
18_v2_android8 hcitoo e
18_v3_android8 image_em3288_800x1280 N -
401 ip
407 _v1.3_test.txt resolv.conf
c500 rk3288_ubuntu
nTuTu rootfs
ndroid sda.sh
BCM43430B0.hed sdb.sh
BOOTEX.LOG test-bluetooth
LOST.DIR testFiles
PICOA40QTI 777777777777.txt testRecords
RK3288 Android7.l Usermanual.doc test_closeqt.sh <
4 | >
IReady Serial: COMS, 1500000 22, 29 22 Rows, TS5 Cels | ¥T100 CAF HIM

||.l:§'| zerial-comb — SecureCRT

File Edit ¥Yiew Options Transfer Seript Tools 'Window Help

ﬂg ﬁ E; 'gg @ Enter host <hlt+R>

NN RREREYS Mk MRS

[ﬁ/ serial-com5 X 4 B
bemdhd . ko riririrdriririririrdriririrdd A
brem_patchram_plus ?ITTTT - TITTITTITTTY.mp3 N
calculator PITTTTIPTTTYYY X
com TETTITVIVY - TRIVIVIIIIVIVIVIT .mp3
em3399-debian PITITIVIITIVIIITIY Xt
+c 2222222222222 - 222222222222 mky
oot@ubuntu: /home/boardcon# mount /dev/sdcl /mnt/udisk2
oot@ubuntu: /home/boardcon# 1s /mnt/udisk2
LOST.DIR =
.mp3 schematic draw1n$ (105
System Volume Information e
kv com et
.wav cpu_test.apk
.mp3 em-a407-v2SCH.pdf
18_v3_adnroid8_update scrot_0.8.orig.tar.gz
40I Linux User manual-zhou .doc wg_test_input
404i_v1.3_test.txt wg_test_output
409777777.txt PPTTTIUTTIVNNI?Y exe
i PRI TITTRITNTTIRTTIT Y L pdf
-A401 V2SCH.pdf 777777 DOCX 777777 .docx
M3188 Android User manual zhou.doc 777777777 - 777777.mkv
oot@ubuntu: /home /boardcon# —
I
IReady Serial: COMS, 1500000 22, 29 22 Rows, TS5 Cels | ¥T100 CAF HIM

7.4 Test Ethernet

Connect ethernet cable to the board and power on. Execute the commands in serial terminal after system

booting.
# ifconfig eth0 192.168.0.169 up

# route add default gw 192.168.0.1 dev eth0 (192.168.0.1 is the ethernet gateway)
# echo "nameserver 8.8.8.8" > /etc/resolv.conf
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#ifconfig

# ping www.baidu.com

||.l:§'| zerial-combh — SecureCRT

File Edit ¥iew Options Transfer Seript Tools Hindow Help
Q%am\gﬁ]fnterhostﬁlHR) _4% _5!53 ﬁ:%? @ | =
“ serial-comS X 4 I
root@ubuntu: /home /boardcon# ~
root@ubuntu: /home/boardcon# ifconfig eth0 192.168.0.169 up
root@ubuntu: /home/boardcon# route add default gw 192.168.0.1 dev eth0
root@ubuntu: /home/boardcon# echo "nameserver 8.8.8.8" > /etc/resolv.conf
root@ubuntu: /home/boardcon# ifconfig
etho0 Link encap:Ethernet Hwaddr 9e:dc:8e:¢3:82:0b
inet addr:192.168.0.169 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe80::9cdc:8eff:fec3:820b/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 HMetric:l
RX packets:18 errors:0 dropped:0 overruns:0 frame:0
TX packets:15 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:2222 (2.2 KB) TX bytes:1178 (1.1 KB) g
Interrupt:24 {10%
\t s
lo Link encap:Local Loopback S|
inet addr:127.0.0.1 mMask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:6880 errors:0 dropped:0 overruns:0 frame:0
TX packets:6880 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:l
RX bytes:509120 (509.1 KB) TX bytes:509120 (509.1 KB)
root@ubuntu: /home/boardcon#
£ >
Ready Serial: COMS, 15000000 25, 29 25 Rows, 75 Cols  ¥T100 HIM

||.l:§'| zerial-comb — SecureCRT

File Edit View Options Transfer Seript Tools Hindow Help

Q%am\gﬁ]fnterhostﬁlHR) ﬂgﬂéﬁ _E%Ij ﬁ:%? @ | 7

4 serial-comd X

inet6 addr: fe80::9cdc:8eff:fec3:820b/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 HMetric:l
RX packets:18 errors:0 dropped:0 overruns:0 frame:0
TX packets:15 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:2222 (2.2 KB) TX bytes:1178 (1.1 KB)
Interrupt:24

To 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:6880 errors:0 dropped:0 oveljruns:0 frame:0
TX packets:6880 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:l
RX bytes:509120 (509.1 KB) TX bytes:509120 (509.1 KB)

root@ubuntu: /home/boardcon# ping 192.168.0.1

PING 192.168.0.1 (192.168.0.1) 56(84) bytes of data.

64 bytes from 192.168.0.1: icmp_seq=1 tt1=64 time=0.645 ms
64 bytes from 192.168.0.1: icmp_seq=2 tt1=64 time=0.795 ms
64 bytes from 192.168.0.1: icmp_seq=3 tt1=64 time=0.747 ms
64 bytes from 192.168.0.1: icmp_seq=4 tt1=64 time=0.802 ms

inet addr:192.168.0.169 Bcast:192.168.0.255 Mask:255.255.255.0 =~

-~
{104
\ a7

Ready Serial: COMS, 1500000 &5, 1 25 Rows, 75 Colz | ¥T100
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7.5 Test WIFi

Connect WiFi antenna before test. Execute the follow commands after system booting.

Method1 Static IP Test
a). Config the SSID and password.

[root@ubuntu /1# wpa_passphrase Boardcon
# reading passphrase from stdin
boardcon43435656
network={
ssid="Boardcon"
#psk="boardcon43435656"
psk=bafeb7{673814bf7e06002a652e6d9fled749312a54481b5fa8efdd53bfal123

}

b). Copy the "ssid" and "#psk" to replace the default SSID and PSK of /etc/wpa_supplican.conf
¢). Modify /etc/resolv.conf
# echo "nameserver 8.8.8.8" > /etc/resolv.conf

d). Config static IP
[root@ubuntu /J#ifconfig ethO down
[root@ubuntu /]# ifconfig wlan0 192.168.0.169 up

e). Set the wlanO gate way and ping URL

[root@ubuntu /J# route add default gw 192.168.0.2 dev wlan0 (Modify to User’s Router
gateway)

[root@ubuntu /J# wpa_supplicant -i wlan0 -Dnl80211 -c /etc/wpa_supplicant.conf -B

[root@ubuntu /J# ping www.baidu.com

[ 1818.110000] RTL871X: rtw_set_ps_mode: Leave 802.11 power save

[ 1818.110000] RTL871X: rtI8188e_set_FwPwrMode_cmd: Mode=0 SmartPS=2 UAPSD=0

PING www.baidu.com (180.97.33.67): 56 data bytes

64 bytes from 180.97.33.67: seq=0 ttI=52 time=25.886 ms

64 bytes from 180.97.33.67: seq=1 ttl=52 time=31.078 ms

64 bytes from 180.97.33.67: seq=2 ttl=52 time=36.742 ms

64 bytes from 180.97.33.67: seq=3 ttI=52 time=25.466 ms

Method 2 DHCP Test

Install udhcpc first.
After connect to the wired network, execute the follow command and enter “y” to install

#sudo apt-get install udhcpc
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[ serial-con5 — M[=E3
File Edit V¥iew Options Transfer Seript Tools Window Help
4 F [ §3 3 mneer host wiuE> A Es=g FmR Y el H s
" serial-com5 X 4 B
64 bytes from 8.8.8.8: icmp_seq=3 ttl=53 time=53.0 ms »
AC
--- 8.8.8.8 ping statistics ---
3 packets transmitted, 2 received, 33% packet loss, time 113073038012ms
rtt min/avg/max/mdev = 53.046/61. 754/70 463/8.712 ms
root@ubuntu: /#
root@ubuntu: /#
root@ubuntu: /#
root@ubuntu: /#
root@ubuntu: /#
root@buntu:/F sudo apt-get install udhcp[ 128.855375] cdn-dp Tec00000.dp:

C

[drm:cdn_dp_request_firmware] *ERROR* Timed out trying to load firmware

sudo: unable to resolve host ubuntu
Reading package Tists... Done
Building dependency tree
Reading state information... Done
The fo?1ow1ng additional packages will be installed:
busybox
The following NEw packages will be installed:
busybox udhcpc
0 upgraded, 2 newly installed, 0 to remove and 41 not upgraded.
Need to get 357 kB of archives.
After this operation, 786 kB of additional disk space will be used.
Do you want to continue? [Y/n]

<

selecting previously unselected package busybox.

(Reading database ... 17090 files and directories currently installed.)
Preparing to unpack .../busybox_1%3al.22.0-15ubuntul_armé4.deb ...
Unqacking busybox (1:1.22.0-15ubuntul) ...

electing previously unselected package udhcpc.

Preparing to unpack .../udhcpc_1%3al.22.0-15ubuntul_armé64.deb ...
Unpacking udhecpe (1:1.22.0-15ubuntul)

Setting up busybox (1:1.22.0-15ubuntul) ...

Setting up udhcpc (1:1.22.0-15ubuntul) ...

root@ubuntu: /# i

<

debconf: delaying package_configuration, since apt-utils is not installed \l#<

Ready Serial: COMS, 1500000 25, 32 25 Rows, 75 Cels | ¥T100 nm
||.l:§'| zerial-comb — SecureCRT |Z”E|g|
File Edit ¥iew Options Transfer Seript Tools Hindow Help

ind 33 [ 6 K Fnter host GlttR> ARG FR Y el H 5
" serial-com5 X 4 B
57% [1 busybox 257 kB/355 kB 72%] 21.4 kB/ =~
62% [1 busybox 277 kB/355 kB 78%] 21.4 ks/
66% [1 busybox 294 kB/355 kB 83%] 21.4 ke/
69% [1 busybox 310 kB/355 kB 87%] 21.4 ke/
73% [1 busybox 327 keB/355 kB 92%] 31.3 ke/
73% [1 busybox 327 kB/355 kB 92%] 31.3 kB/
89% [working] 31.3 kB/
Get:2 http://ports.ubuntu.com/ubuntu-ports xenial/universe arm64 udhcpc arm
64 1:1.22.0-15ubuntul [2876 B]

89% [2 udhcpc 0 B/2876 B 0%] 31.3 kB/
100% [working] 31.3 kB/_H
Fetched 357 kB in 19s (18.2 kB/s) (M

54

Ready Serial: COMS, 1500000 &5, 16 25 Rows, 75 Colz | ¥T100

glv

a). Config the SSID and password.

[root@ubuntu /J# wpa_passphrase Boardcon
# reading passphrase from stdin
boardcon43435656
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network={
ssid="Boardcon"
#psk="boardcon43435656"
psk=bafeb7f673814bf7e06002a652e6d9fled749312a54481b5fa8efdd53bfal123

}

b). Copy and replace the "ssid" and "#psk" of the /etc/wpa_supplican.conf.
¢). Modify /etc/resolv.conf
# echo "nameserver 8.8.8.8" > /etc/resolv.conf

d). Get dynamic IP
[root@ubuntu /J#ifconfig ethO down
[root@ubuntu /J#ifconfig wlanO up
[root@ubuntu /J# wpa_supplicant -i wlan0 -Dnl80211 -c /etc/wpa_supplicant.conf -B
[root@ubuntu /J# udhcpc -i wlan0

||.l:§'| zerial-comb — SecureCRT

File Edit ¥iew Options Transfer Seript Tools Hindow Help

4 F [ §3 3 mneer host wiuE> BalE2Rs F2Y el H s
+ serial-com5 X 4 I
Ubuntu 16.04.6 LTS ubuntu ttyFIQO »

ubuntu login: boardcon

Password:

Last login: Thu Sep 12 09:43:15 UTC 2019 on ttyFIQO
wWelcome to Ubuntu 16.04.6 LTS (GNU/Linux 4.4.167 aarché4)

N

* Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical.com

* Support: https://ubuntu.com/advantage

boardcon@ubuntu:~$ su

Password:

root@ubuntu: /home/boardcon# cd / 7 |

root@ubuntu: /# ifconfig eth0 down (%

root@ubuntu: /# ifconfig wlan0 up \ xe

;oot@ubuntu:/# wpa_supplicant -i wlan0 -Dn180211 -c¢ /etc/wpa_supplicant.con
-B

successfully initialized wpa_supplicant

Could not read interface p2p-dev-wlan0 flags: No such device
root@ubuntu: /# udhcpc -i wlan0

udhcpc (v1.22.1) started

Sending discover...

Sending select for 192.168.0.152...

Lease of 192.168.0.152 obtained, lease time 86400
root@ubuntu: /# |

£ >
Ready Serial: COMS, 1500000 &5, 16 25 Rows, 75 Colz | ¥T100 Hm

[root@ubuntu /J# ping www.baidu.com

[ 1818.110000] RTL871X: rtw_set_ps_mode: Leave 802.11 power save

[1818.110000] RTL871X: rtI8188e_set_FwPwrMode_cmd: Mode=0 SmartPS=2 UAPSD=0
PING www.baidu.com (180.97.33.67): 56 data bytes

64 bytes from 180.97.33.67: seq=0 ttI=52 time=25.886 ms

64 bytes from 180.97.33.67: seq=1 ttl=52 time=31.078 ms

64 bytes from 180.97.33.67: seq=2 ttI=52 time=36.742 ms

64 bytes from 180.97.33.67: seq=3 ttI=52 time=25.466 ms
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