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1.Compiler Environment

1.1 Vmware7.0+ubuntu14.04

Install Vmware7.0 in windows OS, and then install ubuntu14.04 64bit in VMware to compile. You

can see the installing steps in the initial version.

2. Compilation

2.1 Install the compiler

Cross compile toolchain version: aarch64-linux-android-4.9

It is suggested to install the cross compile toolchain to /usr/local/arm/ (The makefile has
designated the directory in the source).User also can install the tool chain to the other
directory.(if change path,please sync the “CROSS_COMPILE” in kernel/Makefile)
Installing commands:

# mkdir /usr/local/arm

# tar zxvf aarch64-linux-android-4.9.tar.gz -C /usr/local/arm/

2.2 kernel compilation

tar zxvf kernel.tar.gz

cd kernel

make ARCH=arm64 rockchip_linux_defconfig

make ARCH=arm64 rk3399-sapphire-excavator-linux.img -j12

After compile finish, you can get resource.img and kernel.img in the directory.

2.3 Cure Debian System

Download Boardcon debian system to the board, then modify your files in the system. Finally, do
the follow the steps below to make the modified file system.

Stepl, Insert U-disk to the board.

Step2, Execute the follow command to view the space required for the file system.

# df

root@linaro-alip:/media/linaro/wWp/root# df

Filesystem 1k-blocks Used Available Use% Mounted on
Jdev/root 29950948 1502020 27201008 a% [/

devtmpfs 1953212 0 1953212 0% /dev

tmpfs 1953724 0 1953724 0% /dev/shm

tmpfs 1953724 17020 19326704 1% /run

tmpfs 5120 4 5116 1% /run/lock

tmpfs 1953724 0 1953724 0% /sys/Ts/cgroup
tmpfs 300744 0 300744 0% /run/user;0
tmpfs 300744 B 300736 1% /run/user /1000
Sdev/mmchTkopl 1948416 97977 968640 51% /media/1inaro/0000-4823
Jdev/sdbl 7548624 4148992 3399632 55% /media/Tinaro/wD

root@linaro-alip: /media/Tinaro/WD/root#
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Create an empty folder (rootfs), in that folder to make a size of 1.6Gb file system. Execute the
follow command in the board of ubuntu system to make file system:

# cd /media/linaro/WD (The udiskO is the usb disk device name)
#mkdir rootfs

#cd rootfs

# dd if=/dev/zero of=linuxroot.img bs=1M count=1600

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

# mount -o loop linuxroot.img /opt

# mount /dev/mmcblk1p5 /mnt

# cp -a /mnt/* Jopt

# touch /opt/firstboot

# umount /opt

# umount /mnt

Now that we've got “linuxroot.img” in the path: /media/ linaro/WD/rootfs. The linuxroot.img is
the final file system image files.

Step3, Execute the follow command in the ubuntu system of PC to calculates the actual size of
linuxroot.img.

# e2fsck -p -f linuxroot.img

# resize2fs -M linuxroot.img

On the other hand, if you just want to modify the file system, you can use this way.
NOTE: This is operating in the compiled environment.

# mount linuxroot.img rootfs/ (The rootfs is your folder name)

After the modification:

# umount rootfs

Then the linuxroot.img is the new file system.

3. Install USB driver

3.1 install debug serial driver

Step 1, install CP2102 driver
Unzip CP2102WIN7.rar to the windows, double click prelnstaller.exe

:&S Install Driver ﬁ

CF210x USE to UART Bridge Controller Driwer et meS00

C:hProgram Files'\Silab='MCUNCEZ10x Browse
Cancel
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Set meS00

CP210x USE to UART Bridge Controller Driwver

C:%Program FileshSiLabsiMCUNCEZ10x Browse |

Install | Cancal |

You can check”Computer—>Right mouse button—>Device manager—>Port”, As shown in Figure

----- ‘? CP210x USBE to UART Bridge Controller (COMS)

3.2 install driver

Step 1, install Rockchip driver assistant ( Release_DriverAssitant/Driverinstall.exe) .
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Step2, after successful installation, plug in the power and connecting OTG cable, in the computer

hardware management interface can see the following information.

File Action View Help
e 1] s AN R
A Computer Management (Local| 4 24 huangjiliang
4 f} System Tools )
o (B Task Schedules 4 5] Class for rockush devices
o (@] Event Viewer | L [fp Rockusb Device 3
i ) Shared Folders | M Computer
o 3 Local Users and Groups | o 13 DEROTVE
b @ Performance i =y Genenic- USB3.0 CRW -0 USB Device
2 Device Manager .= Genenc- USB3.0 CRW -1 USB Device
4 [ Storage - oy STI000DMO03-1CHI62 ATA Device
=! Disk Management 4 % Display adapters
i Fy Services and Applications | B NVIDIA GeForce GT 630
4 U5 Human Interface Devices
| [k USB Input Device
I g IDE ATA/ATAPI controllers
1 &= Keyboards
o[ Mice and cther pointing devices
I8 Monitors
4 &F Network adapters
- ¥ Realtek PCle FE Family Controller
‘ . Y| ¥y VMware Virtusl Ethernet Adapter for VMnetl -




4. Flashing image

1, Connect power cable and usb download cable

usb download

Chn i AR £y
J.‘

| CEXXXX

e -
LG

et

s .

2, Press and hold Recover button and then press Reset button,release Revocer button until enter

flashmode, as “Found One LOADER Devices” or “Found One MaskRom Devices”.

3, Running flashing tool with PC

Tool is in tools/AndroidTool_Release_v2.35,Run AndroidTool.exe, choose the target image and

then click “ Run” button as shown in below picture.

4 AndroidTool v2.35

Download Insge | Upgrade Firmware | Advanced Function

2 |[V | 0x00000000 | Parameter | .. 'rockimghparamster. txt

LoaderVentis || Run ||| Switch ] |quermea1‘ | Clear ‘

Found One LOADER Device

-
_3_:117 0%00002000 U-Bost | .. \rockinghuboot. inz mill_|
(4 |V | 0x00004000 | Trust | \rvockinghtrust.ing Ll
5 |V | OwDODDB0O0 | Resource | .. \rockimglresource.img |
(& |[v | ox0oooEooo Kernel | ..\rockingikernel.ing mIAL L
7 || mxono17o00 | Boot Srootilinmueraot ing —

click and se
clickand s
clickand s
click and s
click and =

+click and select RK33%8MiniLoaderall_Y1.05.bin
+ click and select parameter

lect uboot.img
elect trust.img
elect resource.img
elect kernelimg
elect linuxroot.img

4. After the download is complete, the board will reboot automatically.



+, AndroidTool v2.35

Download Inage |Upgrade Firnware | Advanced Function

Parameter | ..'rockimghparameter. txt

BOODOE000 | U-Boot | .. %rockimghuboot. img
| 000004000 Trust . MArockimghtrust. img
| 0x00008000 | Resewrce | .. 'rockimglresource.img

Fetak | | e ihins ereal tg

Boot | K Aroothlinuxraot. ing

Loader Ver.1.05

rnn (e [overoms) [pom

Get FlashInfo Start

Get FlashInfo Success
Frepare IDE Start

Prepare IDB Success
Dowrload IDB Start
Download I0B Success
Rezet Device Start

Feszet Device Success

Wait For Loader Start
Wait For Loader Success
Test Device Start

Test Device Success
Download Parameter.. . (100%)
Check Parameter... (100%)
Download uboot. .. (100%)
Check wboot. .. (100%)
Dowrload trust... (100%)
Check trust... (100%)
Download resource. .. (100%)
Check resource... (100%)
Download kernel.. . (100%)
Check kernel. .. (100%)
Dowrload limmeroot. .. (100%)

No Devices Found

Check lirxroot. .. (100%)
Dowrload image OE

1

5. Test

5.1 SecureCRT setting

baudrate parameters configuration

Session Options - seral-comd

Serial Options

Sarial Fart

Log File Serial break length:

XY f2modem

100

#l Flow control
- LIBIR/OSR

— | [Meysfers

[l xonoFF

2 milliseconds




5.2 HDMI

Connect the HDMI monitor and EM3399 with HDMI cable, then power on. After the board boot into
Debian, HDMI monitor will display.

5.3 test 3D

Type as follow in LXTerminal:
# glmark2-es2

™ inaroglinaro-all... [

Or full screen test:

# glmark2-es2 --fullscreen

5.4 test video

Type as follow in LXTerminal to run video application:
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Ssudo su
#test_dec-qgt.sh

File Edit Tabs_Help

Rackhip Player —am |
p Plays B

Tost, mpd

Open | B (104 [ B ] | G| s | FullScreen

[ caroiigarc-ai. | scrvancapl

Click “open” to select video

Look in: | /mediallinaro/WDitestfile ~Q O © @ [ |[%_I
. Camputer:. Mame - Size Type Date Modified

; s B big buck bunn...080p h264,moy 691.5 MB movFile 10 Jan ,.8:13:18

File name: _Eig_buck_bunn:.r_lDBDp__hzﬁd.mnv | [ Open ]
Files of type: | All Filas (*) || cancel |

Double click the video file to play
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h2E4. maov

0050 f02:56
Fullscreen EGL

5.5 audio

There is voice in HDMI but no voice in headphone when connect to HDMI by default.User can change the
audio channel as follow:

Step 1, play the audio,

Step 2, START->Sound & Video->PulseAudio Volume Control

e Voelume Control - 0 x

| Playback Recording Output Devices 4

T System Sounds 40

100% (0.00dB)

B player: Pl... on| HDMI-CODEC Analog Stereo 4u

100% (0.00dB)

Show: | Applications -

Step 3, Click the red box and select the chanel you want.
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Voelume Control

| Playback Recording Cutput Devices 4

T System Sounds 4u

= 100% (0.00dB

Silence 100% (0dB)

B player... on| realtek,t5651-codec Analog Stereo 4 |U
= 100% {0.00dB
silence 100% (0dB)
Show: | Applications -

There is voice in headphone but no in HDMI when select “realtek,rt5651-codes Analog Stereo”.

5.6 ethernet

Plug in an Ethernet cable (RJ45) and start the system, it will obtain IP address Automatic and you can

surf the Internet by chrome.

. =M snglebeard e x L
X 4 | ® wwwsoarsconcom &

1t Apps @ Debiamong @ Latest News @ Help

an

o

Preduet Name | O

Skype:haardeon
Embedded Design. Email:market@armdesigner com

Home: Compzry ducts sendce Qrger hews Contact Us
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5.7 wifi

Step 1, Connect WiFi antenna.

Step 2, Click the network manager icon , then it will scan AP automatically.

Step 3, Select AP and type password. There is Wi-Fi icon in the status bar if connected.

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “Boardcon”.

Password:  9000000000000000 a3
| | show password
&3 Cancel 4| Connect
Step4, Open the browser to browse the web.
& New Andraid single | x W, &l ==
&« C (| @ wwwboardcon com, - &) i

i Apps @ Debimorg @ Latest ews @ Help

>
Boardcon
Embedded Design.

Fome compzny

Customize the embedded sysiem

‘_%’ based on Your Idea

Products EM3399

2, AR DevelopmEnt KT

4._single hoard computet
< Computerandodule.

4 Card size boars.

slot. 80P LD
* Dperating system: Andraids.0.1
“Board size. 100 x145mm

=+ Customization praduct

Other Related

Dasign Services

CaM Fasture Comparisen

5.8 bluetooth

Step1,open Bluetooth manager,

START->Preferences->Bluetooth Manager
Step2, type follow in LXTerminal,
#test-bluetooth &
Step3,click “search” and right click to pair the device which you want to,
Step4,right click to transfer files .
Receive files save at /home/linaro/Downloads/ by default.
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o

9 Ml Band 2
Unlrun
€0:95:57:£4.09:94

£} Bluetooth Devices | BB linaroglinaro-ali...

(3] Bluetooth Devices -0 x
Adapter Device View Help

4, Search - = ﬂ Setup... e -
(.« MIBand?2
| b Unknown

W CD:95:57:E4:09:9A
4G
Smart phone
00:0A:00:00:12:6F

Bluetooth
Bluetooth

Pairing request for:
4G (00:04:00:00:12:6F)
Confirm value for authentication: 538410

| Confirm I Deny £}
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Bluetooth File Transfer

Sending files via Bluetooth

To: 4G
File: /home/linaro/Pictures/Selection 001.png

Stop

Incoming file over Bluetooth

Incoming file over Bluetooth
Incoming file IMG_20170424 175612 151.jpg from 4G

I Accept I Reject

n Downloads - o x

File Edit View Bookmarks Go Tools Help

¢ O ~

Places b

0 f'._"\ I,fhomejiinaro,fDownloads

<&

A
s Home Folder

M Desktop IMG_2017042
_ 4 175612 15
'[ | Trash Can 1.jpg
HE'-EJ Applications

il WD

2.0 GB Volu... — |

Documents

Music

!

Videos

L
\
.\ Pictures
\
!

1 item [Free space: 25.9 GiB (Total: 28.6 GiB)

5.9 3G(MU709s-2)

Connect 3G modem,3G antenna and insert SIM card,power on the board.then type as follow in
LXTerminal,:

# pppd call wedma &

# ifconfig

you can surf the internet by 3G now.
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fle Edit Tabs Help

5.10 external storage

In the board ,there support USB,SD card,mSATA for external storage devices. Support mount
automatically,default mount to /media/linaro/ .
Note: Only USB and SD card support hot plog but mSATA not.

5.11 test gpio

support test gpio lists:
GP104_C6,GPI03_D4,GPIO3_B2,GPIO4_C2,
GPI02_A2,GPIO2_A3,GPIO2_A4,GPIO2_AS5,
GPIO1_AO0,GPIO1_A1,GPIO1_C6,GPIO1_DO,
GPI103_D5,GPIO3_D6,GPI02_B4,GPIO4_DO0O
for exsample:

#gpio GPIO4_C6 H  // control GPIO4_C6 output high level

#gpio GPIO4_C6 L  // control GPIO4_C6 output low level
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