EMA4 0 Remheixence User

V2.0

I Boardcon Embedded Design

www.boardcon.com



ﬁ BOARDCON

uembeddednesign Customi ze the emb &ardiead

Revision History

Ver Description Aut hor Dat e
V1. 0 I nitial ver si on/WekKianya 2090857
V2. 0 Modi ftyng es Zholui j un 2 0 11901 8




ﬁ BOARDCON

ue"‘be"ded“es‘g“ Customi zael dtelle se mih &wnldeh a

1. Introducti on

1.1. About this Manual

This mamwmalendsed to provide the wuser with an overview of

specifications, and set wup proceduraess.welltl .contains importatl
1.2 Feedback and Update to this Manual

To help our cusnoosnie rosf noaukre ptrhoeduct s, we are continually mak
available on thewBw.al ada&mdcvewenh cadrimmed e(s)) gner . com

These immnlumdes mapplication notes, programming examples, an
periodically to see whatodés new!

When we are prioritizi ngumwoex, ofheedhleaek updameadusteemer s i s t
I f you hase qoemenba, or concerns about your product or pr
support @r mdesigner.com

1.3 eldi ivatr r ant vy

Boardcon warrants this productwomonkimanshiep Pbébr deafpetisod noimad
of buy. During this warranty period Boardcon will repair or
process:

A copy of the original invoice musttbeoi Boahudednwh&hi sel umr
does not cover damages resulting from Iighting or other p
operation, orr adrn empdisf y ot tae tfeuncti on of the product.

This warranty is timepkdceémentheofr eplrérdefecti ve unit. I n n
responsible for any |l oss or damages, includicogséqgtemtoitall i
damages, |l oss of business, oruaetioci patbiyipyotiotssartéaisg,]
Repairs make after the expiration of the warranty period ar
Pl ease Boatdcon to arrange for any repair smervice and to ob


http://www.boardcon.com/
http://www.armdesigner.com/
mailto:support@armdesigner.com
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1 EMA4O0I | ntroducti on

1. umSnar y

EMA4i0d single board computer featuring an All winner A40i
e MMC, and other rich i ntderffoarc eitsntisapdiwisdgfaincall | gomtersaolgnappl
industri al control, communications and measurement .

EMA4P@iovi des a standard Gigphbint E&t Gb E nSpubprpgDovrktsREG®Ed a 10
MI P SDlaldkb&® ud put . ThguiSBed swirtofsDa sinot and a M. 2 sl ot

support-PCAemshot supports 4G modul eSlavh dOlibse ra cfceoantpuarne se di nbc

USB 2.0 host ports, as wel/l as a USB2. 0 OT®&.i nT hheeraedbesr sa |
f ORS232, UART(TTL) and USB host.

EMA4i04 equi pped with WiFi 802.11ac and Bluetooth 4.0,
connectivity.

1.2 Processor Featur es

CPU
Quadore ARMATZoCPUEXArchitectueefi thenimo€Pelpeorovedee vAeR MbOpse d .

GPU
Mal i 400 MP2

Video Engine
Supports mai-defreami bhghi deo decoding including H.264,

Spark, VP6/8, AVS/AVS+, WMV7, WMV8 by 10 80hpe@6A04f0pis. | n t
supports 1Pp80p @264 encoding ability.
Camer a

Supports dual COMS sensochpanell EVI Nntehfahesaandadily
channel video recording.

Di spl ay
Content can &leande sMIlRly D%l di s@prl alyVDS rpRGBIO.M ¥, 4
is also supported.

Audi o
I ntegrated audio codec with 24 bit/192kHz DAC playback,
to an external audi o codec. | 2C/ PCM interf a®ce siimal udes

up to 32Hzbit/ 192k

Memor y
Supports external memory interface to NAND Flash, SD/ EMMC,

a

I
h

f

€

port can be configured to support LPDDR2, LPDDR3, DDR2, DDI
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1. EMA4Gipeci fications

* Processor i Allwinner A40i Quad-core ARM Cortex-A7 MPCore Processor @ 1.2 GHz
*RAM T 1GB DDR3

*e MMC FIi 46B

*1 nt er T Btleemet, 5x UART, TV-IN, 3x USB Host, USB OTG, HDMI, M.2 SATA, PCI-E, CAN, RS485,
LCD(RGB, LVDS, MIPI), Camera, GPIO, Audio I/O, SD, SIM, etc.

* Operating system: Linux3.10, Android7.0.1

* Application T Industrial control, communications and measurement, etc.

* Dimension i 140mm x 100mm

UART7 USB Host x5 Power_in

DC5V/3A

Ethernet

Reset r
Extra Ethernet ' bC_5V
Power : TV_IN"S
USB OTG —— @ GPIO

User key e o o R i | &—— |j-battery
Micro SD .
RTC

Nano SIM

WIiFi&BT

'oplwona\

PC|E(4G) ) . r optional
optional = > - i

Headphone o | o e » FCAN
Speaker ———e - G i & ——UART4

Recover RGB_LCD

Debug Camera Dual-LVDS RS485
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2. Compiler Environme

2.1 Vmwvadoeublé 0O 4

I nstall Vmwarel0O. 0 in windows OS, and t heenr ei nisst anlol | uobnugne
describes how to install Ubuntu system, if the wuser has
Ubuntu, the operatimlgesfyet efmrés ddwelbalapich b wivive ubtuinit ai alo
Notli naulkoul d be compl-betd BH.ubuntu 64

22l nstall Tool s

# sudgetaptnseasénbuald

# sud-getpt ns tdaelvl zliblg

# udo -qaeptt i nstall f1l ex

# sud-getpt ns tdeelvl i bx11

# sud-getptnstall gper f

# sudgetaptnstal-tleVi bncursesb5b
# sudgeaptnstall bi son

# sudgetptnsboall I sb

# sudgetptnstdelV |ib322z1

# swgpdet i nsmualltli |gi+b+

# sudgeaptnstall-devb32ncursesb5
# sud-getpt ns tmklilmawhkeo ot

# swpdet i nsdt.adull tg+4 b

I f the compilation encountered error, pl ease according t

corresponding software package


http://www.ubuntu.com/
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3.Compi |l e the Source

3.1 UnZfiompf&guration

Step Gnzipehe sourc
$t axrvA4dii vulx,. 3 zRar . b
$cd &4 evidx 3

Step 2onfiguration environment
$ ./ build.sh config
Wel come to mkscript setup progress

Al'l available chips:
0. sun8iwlilp1l
Choile:
All available platfor ms:

android

0
1. dragonboard
2 I i nux

3

camdroi d

Choize:
Al'l available kernel:
0. [I3i.nlu0x
Choile:
Al'l available boards:
0. @&dbmirdcon
PpBO i
Choile:
Al'l available buildroot:

0. buil droot
1. bui2lodrmddt

Choile:
select BoOoOilbddioot
Al blvai fhoat :

0. gnueabi

1. gnueabihf
Choile:

sel ect gnueabihf

All available qgqt version:
0. 5.9.0
Choile:

select 5.9.0
create misc_config gnueabi hf
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/build.sh config

droot:

611

St epca@Bmpi |l e
$ ./ build. sh

32CompilUbe ot

clo mpu b eot

$ c¢cd brandy
$ / bupi Isdu.ns8hi wilp1l
Sleparately compile each part of the boot bin fil
$ cd b rbaonst0/¥ 4. 07
$ make distclean
$ make sun8iwllpl config
$ make?2

After c,abpot-sunBigvllpl.binare generated:in the directory

| i c\he glasickh i\spuisn 8 il whlivwb o sstun 8i wllpl. bin
NOTAfter compiling separately, you need to repackage

Bac ka 4dii nuulxd3 r e eetxcercw/t leu | | tdh/ethui | d. sthhep aucbko @ased ompi | ed
i ntonetvhepackage

3. G mpiKee nel

$cd | i c#BedlDlinux
$maknenuconfig ARCH=arm


javascript:;
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$make ARCH=arm CRO&S#COMRUd&EFi hf
| fi § ta sofptoifnltoatoionghain, the | asgnuwealtience i s changed

3. @QompiBue | dr oot

I f add some packagds,khedmop |tahpesarfexlalmpwien g

$ cd bwiOlldkbriddt
$ efp configs/sun8iwllpl_ defconfig ./

$ make

Sel Aatdi o and video>apphyendiontaveiddt thendew . c
$cyg . comrifiiggs/ sun8i wllpl_ _defconfig

$ cd
$ r-fm out / sun8iwllpl/ Il inux/ common/buildroot/.config
$ r-fm out / sun8iwllpl/ Il inux/common/buildroot/..config.tmp

$./build. sh

3. onpiQTe

3. 5Colmp iQTkei br ary

Before comei gt ngi braeyecyobeuineed htdaboniflodg.esnhs ur e t hat |
other than Qt are up to the | atest.
$ ./ build.sh config

$ ./ build. sh

$ cd beiOlldriddtdl

$ t ar -ezvxevrfy wghpeernes osurfxc & . 0. t g z

$ efp s est.esntwvatr y whpeernesessuricc 9 . 0/

$ cC e veetr y wohpeernes esuricc @ . 0/

$ source ./ setenvs.sh

$makeconfig

$makeall

$makeinstall

$cd ../ ...

$./build. sh

QT5. 8r & gedeirmtteche foll owing directory:
l'ichee/out/sun8iwllpbtlVianugetbouBmonl boial dQt
or

l'ichee/BO0lbdiédwdér ywhpeernes osurficc & . 0/ QT5. 9. 0

If there is something in the QT5.9.0 directory, the Qt

Compi Fétli chee20L61 e @dort yjwohpeernes osweiSc @ .-/ Yt 0 | s
bin doc include | i b mkspecs plugins gml translations

t

k


javascript:;
javascript:;
javascript:;
javascript:;
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Note
f do not modify the QT Ilibrary | ater, or do wWdorecheo®arn th

to compil e agaemec y/theita hrdeidis. sthto package the firmware.

3.5.CompT | @9 e mo

0 Compi | @ aaldlp mo

$. cd beiOlldbriddtt arget/ user rootfs_misc/ gt _demo/
$buil d. sh

or

$rebuil dAIl . sh

Rebuil dvathd kshdibeflecraem compi | ati on.

U Compile gt appl iacragatielny demo sep

Enter a single demo directory and execute the foll owing
$cd Cameraul/

$./ makeCamer aul

$cd Launcher/

$./ makelLauncher

$cd Medi aUl /
$ makeMedi aUI

3. Gompisidé& Liilbr ary

The compilation of sdk_Ilibwiadmd afhgre adlegvelnet gpme att egplurn moses,
only explains how to compile separately.

$cd buildroot/target/user _rootfs_misc/sdk_1ib

$malkd eanal l

$make

37Pack Fir mwar e

After the compilation is completed, pack
# ./ buil d. sh pack

10
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The fi
ad40ii nuk\itdod asc k
NotA4 0iogriaot

3. AUt omati c

The

nal

steps for

./out/image.cfg'

bak

_hdmi .

_partition.

aut omat i

$cd 44 6vidx 3

$.

[ bui

d.sh config

Cc

./build.sh pack

compil ation

11

Compil ati on

ar

e

algwersniastBli evlilm 1 _ Fbiomaw xd caodn0 iu,avthti @ hi g

as

f

ol

t

he

O wWSs

di

rect
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/ b wihl d
$./ compsh Larbl y. sh
$./build.sh pack

»

comp _¢5t90 bonilsg. $he

viicao mp _@g5t90 bonl y.

./build.sh config

compi |l atyoum odn Qe ¢ ¢ dfncadylye u x
s h

12
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4.Burning Gui de

411 nst al | Firmware Tool

Pl ease PhometnailxtiSL(Pa@t 6 \To@Rloeni x Suiaclc Or.d6i ng to the PC syst

4 . Rurn i mage toBeMMC via US

Open t HPhotemadlx Sui t

@ PhoerilxSuit

Home

Mo Device Attached Yet

Preparation Work:

1.Connect Device to PC with USB Cable 2. Turn on the Device's ADB (USE Debug Mode: Go to
Settings>Developer Options>=USB debugging ON)

Sel eFdtr moar e

Clitkmadieand sel ecPat had ntayeeg e

13
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Firmware

Please Select the Irmage File First.....

Doyrade

‘ ’ Upgrade Instructions
1. Poweer on your tablet

T Tannact tha tahlot o vaoe O woith tha inclodad TR ~akla

connect PC and board wit s sWingedclod/SeBa ckhebyp ewe k eemp wmtei |t
windowsp®® di al ogue box

i ) PhoeiixSuit

Firmware

@ Tips: Does mandatary format?

Forced format will lead to files are missing, please back up important filesl

Select Yes, enter the format upgrade mode.
Select Mo, enter the normal upgrade mode. (Recommended)

‘ ’ Upgrade Instructions
1. Power an your tablet

A Tarmmant tha dtaklad ta o wanr O woith the imslndad TSR ~slkla

14
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Sel eets 0fit o efnadrematt huepgrade mode. Af ter the system upd:
automatically.

4(4, PhoenixSuit

@ Tips: Does mandatary format?

Forced format will lead to files are missing, please back up important files!

Select Yes, enter the format upgrade mode.
Select Mo, enter the normal upgrade mode. (Recommended)

‘ ' Upgrade Instructions
1. Power an your tablet

T Tammant tlhe tablat de o wane O it the imelodsd TIZER ~skla

PhoenixSuit

@ Firrmweare Upload Successful — Time Elapsed [0] minutes [37] seconds

‘ ) Upgrade Instructions
1. Power on your tablet

T Cananct tha tahlot o waoe O with the inelodad [IZE ~akla

15
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5 ERAMQAppl i cation Guli

5.1 Seri al Ter mi nal

Connect the board and PC with USB Serial cable, then power on, the terminal will output startup information.

Category:
=J- Connection Serial Options
i L Act
: chons COoM3 Flow contral
=) Terminal Baud rate: 115200 v g
= Emulation RTS/CTS
5 Data bits:
Modes Data bi 8 - XON/XOFF
Emacs S ——
Mapped Keys ity \—INDHE h
i Advanced Stop bits: 1 =
= Appearance
i ANST Color
e Window Serial break length: 100 = miliseconds
- Log File
- Printing
- X Y fZmodem
CK l | Cancel |
serial-com3 - SecureCRT | =NAEN X
Eile Edit View Options Transfer Script Tools Window Help
4ed 3 [5) 43 %) Enter host <Alt+R- #heEs3 FXL @
« serial-com3 x 4 b

signal
signal
signal
signal

S EY
signal

Ready Serial: COM3, 115200 29, 3 29 Rows, 86 Cols  VT100 CAP NUM

16
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5. 2 HDMI Di spl ay

Connect the board and HDMI monitor with a HDMI cabl e, t |
HDMI monito@TWi I I show

5.83VDS and Touch

ConnkewxltS o t he Wkdemd power on the board. Afhteer ViDdSetwd ¢ &dr d |
di splay QT UI .
EMA4Qupp IDM&LVDS di spl ay sync.

54SD Card

The system wil|l automatically mount the SD card
# A mt/ sdcard/ mmcbl k1lp1l/

ian.mp3 .
HD-1080F) . mpd
|- [ = _-1'l |

55USB Host

I nsert USB dcivik)e t(ce. 1958 Wpstem wi |l | acoommant sally read
# |'s I/ mnt/ usb/ sda4d/

17
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cidump

ip

5. 8SOSATA )2. 0

Note: SSD does not support hot plugging, please insert befo

I nsert SSPtmaage devicé tthenSApAToAveirn ttehref abcocar d when systen
mount .
# | s [/ mnt/ usb/ sdall/

5. EC20( 4 G)

Execute the follow commands to modify /etc/resolv.conf f
# Vi / etc/resolv.conf
Add:

nameserver 8.8.8.8
nameserver0.1292. 168.

# pppd call wc dma &

# pwww. boardcon. com

18
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wedmad

CARRIER)
abort on
abort on
abort on
abort
end

i

CONNECT
-— got it

ction established.

Connect: ]
Could ni 1 ess: defaulting to 10.

5. 8 GPS

Execute the follow command to test GPS.
# cat [/ dev/ttyS4

19
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#
=

# cat |
$GPRMC, ,

$GPTXT,01,01, 01, NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01, 01, NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01, 01, NMEA unknown
$GPTXT,01,01,01,NMEA unknown
$GPTXT,01,01,01,NMEA unknown

$GPTXT,01,01,01,NMEA unknown

50 RTC(PCF8563)

#dase" 2028 15:8eO0the system ti me)
#hwcecl-wck

510 .PlLawi deo

Put MP4 files -toskhan&Dpocwed/ t&n. Clicki the video player

20



ﬁ BOARDCON

UEmbeddedDesign Customi zaeldtelde seg mh éounldeh a

21










































